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About the Conference

International Conference on "Recent Innovations in Engineering, Technology &
Science for Sustainable Living (RIETSSL-2024)" is organizing with the objective of
bringing together innovative scientists, professors, research scholars, students and
industrial experts in the field of Computing and Communication to a common forum. The
primary goal of the conference is to promote the exchange of innovative scientific
information between researchers, developers, engineers, students, and practitioners.
Another goal is to promote the transformation of fundamental research into institutional

and industrialized research and to convert applied exploration into real time application.

Overall the conference will provide the researchers and attendees with prospects for
national and international collaboration and networking among universities and
institutions from India and abroad for promoting research. RIETSSL-2024 is jointly
organizing by Career Point University, Kota, Rajasthan, India and Statistical and
Informatics Consultation Center (SICC), Faculty of Computer Science and Maths,
University of Kufa, Iraq on 23rd-24th February 2024. Abstracts of all the accepted
papers will be published in special edition of Career Point International Journal of

Research (CPIJR).
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Er. Pramod Maheshwari,
Chancellor, Career Point University, Kota, Rajasthan, India

It’s a moment of great pleasure that Career Point University, Kota is Organizing
International Conference On “Recent Innovations in Engineering, Technology &
Science for Sustainable Living (RIETSSL-2024)” under the flagship of Career
Point University, Kota in association with SICC, University of Kufa, Irag.
Organizing an event does not come without effort. It requires vision, mission and hard
work. Conferences of such nature provide a great opportunity to Engineering
fraternity, not only to update knowledge and keep abreast of the latest developmentsin
the respective field, but also an occasion for the resource persons, delegates to exchange
ideas and interact with eachother.
| take this opportunity to congratulate the organizing committee and to extend warm
welcome to the resource persons and delegates. | thank all the national and international
delegates who have come from various parts of the country and across the globe. We
consider it a privilege and honour to have all of you here.

I wish you all for the grand success of this wonderful event.
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CHIEF GUEST

Prof. (Dr.) S.K. Singh (Vice Chancellor),
Rajasthan Technical University, Kota, Rajasthan, India

It is a matter of great pleasure to host the International Conference on “Recent
Innovations in Engineering, Technology & Science for Sustainable Living
(RIETSSL-2024)” on 23" - 24" February 2024. This conference aims to develop
insights into the international scenario of engineering and IT industrial and
academic research by offering a common platform to scientists, researchers and

students.

The conference will stimulate the scientific temper among students, teachers and
industrial leaders for building a bridge between academia and industry.
Industrialists across the region will participate as invited speakers to address the
current need in the field of Engineering and Technology.

Conferences are meant essentially for scientific exchange and generation of new
ideas in the chosen field along with personal interaction and networking. |
understand that a number of national and international speakers are participating to
speak on a variety of topics thus enriching the knowledge of all participants.

I wish the conference all the success and my heartiest congratulations to the
organizing committee.
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CONFERENCE CONVENER

Dr. Abid Hussain
Associate Professor, School of Computer Application & Technology,
Career Point University, Kota, Rajasthan, India

| am gratified being designated as the convener/conference chair for International
Conference on “Recent Innovations in Engineering, Technology & Science for
Sustainable Living (RIETSSL-2024)” to be held at Career Point University,Kota from
23" - 24™ February 2024. The conference is being jointly organizing by Career Point
University, Kota, Rajasthan, India and Statistical and Informatics Consultation Center
(SICC), Faculty of Computer Science and Maths, University of Kufa, Irag. The aim of the
conference is to bring together researchers, scientists, engineers, and practitioners to
exchange and share their experiences, new ideas and research results about all aspects of

main themes and tracks.

The conference has solicited and gathered technical research submission related to all
aspects of major conference themes and tracks. After the rigorous peer-review process,
the submitted papers were selected on the basis of originality, significance, and clarity for

the purpose of the conference.

I am grateful to all those who have contributed to the success of RIETSL-21, especially
all the authors and the participants who responded to our call for papers. | also express
my sincere gratitude for the efforts put by conference Technical Programme Committee,
Conference Steering Committee, Advertising, Publicity and Sponsorship Committee, who

made this event possible.
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HONORARY CONFERENCE CHAIR

Dr. Ahmed ] Obaid

Associate Professor, Faculty of Computer Science and Mathematfics,

University of Kufa, Iraq

On behalf of the Organizing Committee of this International Conference on
“Recent Innovations in Engineering, Technology & Science for Sustainable Living
(RIETSSL-2024)”, we would like to extend our warm welcome to all of the
presenter and participants, and in particular, we would like to express our sincere
gratitude to our plenary and invited speakers. This international conference is jointly
organizing by the Career Point University, Kota, India Statistical and Informatics
Consultation Center (SICC), Faculty of Computer Science and Maths, University of Kufa,
Iraq.

Itis intended to be the first step towards a top class conference on Engineering &
Technology. We believe that this international conference will give opportunities for
sharing and exchanging original research ideas and opinions, gaining inspiration for
future research, and broadening knowledge about various fields in advanced computer
science and information systems, amongst members of organization communities,

together with researchers from India and other countries.
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ORGANIZING SECRETARY

CPIJR

Dr. Garima Tyagi
HoD & Associate Professor, School of Computer Application & Technology,
Career Point University, Kota, Rajasthan, India

We are pleased to organize two days international conference on “Recent
Innovations in Engineering, Technology & Science for Sustainable Living
(RIETSSL-2024)” on 23™ - 24™ February 2024 in the collaboration of SICC
“Statistical and Informatics Consultation Center (SICC), Faculty of Computer
Science and Maths, University of Kufa, Iraq”.

As the theme of the conference is about recent innovation in Engineering
and Technology, its subthemes cover all the branches of Engineering including
Mathematics.

The objective of the conference is to bring together the computational
experts in various fields of Engineering and Technology. The conference showcases
the expertise both from academia and industry from various institutes, universities
and industries all over the world, discover novel opportunities on the theme of the
conference.

| on the behalf of the organizing committee and on my personal behalf,
delighted to welcome all the delegates and the participants in the conference.

I am sure that this conference will bring together the professionals and
researchers for the innovation and that will help in the sustainable development of
the society. | will help in the overall development of the new technologies with the
multidisciplinary approach.

VI
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GENERAL CHAIR

Dr. Amit Sharma
Associate Professor, School of Computer Application & Technology,
Career Point University, Kota, Rajasthan, India

I would like to extend my warmest welcome to all the participants of the
International Conference on “Recent Innovations in Engineering, Technology &
Science for Sustainable Living (RIETSSL-2024)”. This inernational conference
organized by Career Point University, Kota (Raj.) in the collaboration of SICC
“Statistical and Informatics Consultation Center (SICC), Faculty of Computer
Science and Maths, University of Kufa, Iraq” on 23" - 24" February 2024. | am
confident that the conference shall provide an effective platform for innovation,
technology transfer and entrepreneurship concurrently meet to share and disseminate
the knowledge and the rich experience of the IT and Engineering Professionals, and to
look forward solutions to the challenging problems.

| also thank all the conference committee members and the reviewers for
their efforts in ensuring a rigorous review process to select high quality papers.

I sincerely hope that this unique international and multidisciplinary
conference will provide the participants with a truly transformative experience
through a variety of knowledge and perspectives. Finally, showing gratitude to all

the sponsors for their generous support, | wish a grand success of this conference.

VI



https://doi.org/10.5281/zenodo.13772201

\ Career Point International Journal of Research (CPIJR)

copr) CAREER POINT ©2022 CPLIR | ISSN: 2583-1895

INTERNATIONAL JOURNAL OF RESEARCH DOI: https://doi.org/10.5281/zenodo.13772201

REGISTRAR

Mr. Kamal Arora
Registrar, Career Point University, Kota, Rajasthan, India

On behalf of the Career Point Univeristy, Kota, | heartily extend warm
welcome to all the National/International Delegates, Renowned Scientists and
participants to this International Conference with the theme of “Recent
Innovations in Engineering, Technology & Science for Sustainable Living
(RIETSSL-2024)” on 23" - 24™ February 2024. The presence of other dignitaries
during the two days conference is a further testimony to our sincere pursuits to
achieve nothing less than the 'best’, they have long trails of success behind them.

I am confident that the conference shall provide an effective platform for
innovation, technology transfer and entrepreneurship concurrently meet to share and
disseminate the knowledge and the rich experience of the IT and Engineering
Professionals, and to look forward solutions to the challenging problems.

I intend to take this event ahead as an ideal, the motive not only is to generate
discussions around contemporary issues, but also to propel the culture of academic
exchange, which is the only way to achieve excellence in this field.

I hope this event fruitful for everybody. | assure you that we will make your

time spent with us and in the conference a memorable one.

Vil



https://doi.org/10.5281/zenodo.13772201

‘ Career Point International Journal of Research (CP1JR)

- CAREER POINT ©2022 CPIJR | ISSN: 2583-1895
CPIR Y TERNATIONAL JOURNAL OF RESEARCH DOI: https://doi.org/10.5281/zen0do.13772201
S. No. Name of Author Title of Research Paper/Abstract Page No.
Digital Transitions in Libraries:
Card Catalogs
A Comparative Study on the
9 Shaheena Khan, A. V. Physicochemical Parameters of the 14-24
Trivedi Water of Chambal River in Kota
Avinash Saini, Dr. Manish A Review of Data Handling
3 Tiwari Approaches 25-33
) Cataract Detection through Digital
Chetan Kumar Asnani, Image Processing Techniques using )
4 34-64
Kamal Arora MATLAB
Comparative Study of Text Pre-
) ) processing Techniques and Machine
5 Beena Kapadia , Dr Amita Learning Algorithms Based on 65-99
Jain Sentiment Analysis Applications on E-
Commerce Data
) A study of Patient Satisfaction in
6 Jay Bhatt, Dr. Amit P. Oak Government Hospitals in Mumbai 100-109
o Corrosion Inhibition of Urea and
Kriti Tripathi, Dr. A.V. Thiourea on Carbon Steel in 2M Nitric _
7 S _ 110-123
Trivedi Acid
Cosmic Acceleration and Anisotropy:
o Renu Bala, Dr. Manoj Probing the Dark Ener_gy in _ 194.138
Kumar Dhiman Homogeneous and Anisotropic
Universes
Ms.Anisha Sheikh, )
9 Dr.Jitendra Singh Chouhan, | Docker Performance and Multi- 139-151
Mr.Ankur Rao
Current Scenario of Mental Well-Being
10 V.Elamaran, Dr.Sukirti of Modern S_lngle_Women Re3|_d|r_19 in 152.161
Priyadarshni A Metropolitan Cities — A Preliminary
Analysis and Report
) o Enhancing Prediction Accuracy in
Krishnanjali Magade, Dr. Automated Overnight Patient Care: A )
11 . / ratis 162-182
Amit Sharma Comprehensive Investigation



https://doi.org/10.5281/zenodo.13772201

‘

Career Point International Journal of Research (CP1JR)

- CAREER POINT ©2022 CPIJR | ISSN: 2583-1895
CPIR Y NTERNATIONAL JOURNAL OF RESEARCH DOI: https://doi.org/10.5281/zenodo.13772201
High-Frequency Stock Market
) Prediction: A Comprehensive
12 Vinodkumar Babanrao Approach with Sentiment Analysis, Ol 183-194
Jagdale Data and Volatility using AIML & Data
Analytics
13 Ramphool Saini Flora of Gharbanga wildlife sanctuary 195-206
» Saleh Ibrahim Jauro,Dr. Implications of Data Privacy in Cloud 207.916
Abid Hussain Computing using Trust Mechanisms
15 Madhvi Chandra, Dr. Analytical study of Al for Sustainable 217926
Sukirti Priyadarshni Human Development
Floristic studies pertaining to the
o biodiversity of the Mukundara Hills
16 Nidhi Sharma Tiger Reserve (MHTR) Kota of 227-242
Rajasthan state
) Unlocking Insights: Exploring Machine
Malathi Takkedu, Dr. K. Learning Techniques for Predicting ]
17 ) _ _ 243-255
Ram Mohan Rao, Academic Performance in Education
18 _I'fif\fzzf;liv Sharma, Dr.Manish | plagiarism Detection Using NLP 256-268
Radhika Tyagi, Dr. Global Research Trends on the use of
19 | Meenakshi, Dr. Sukhvinder | Nanotechnology to Boost Medicine 269-289
Singh Production: A Review
Consumer Behavior Analytics using
) Fuzzy Rule based Classification
20 Sasidhar Kothuru, Dr. through Mapping and Bagging 990-299
Rajesh Kulkarni Approaches in Map Reduce
environment
; : An Unified Model for Energy-
Rabia Koser, Dr. Amit e -
21 Sharma Efficient Task Scheduling in Green 300-309
Cloud Computing
B. Manimekala, Pandi Congestion Free Shortest Path
22 |Prabha. S, Salini Suresh, T. | Between Source and Destination for 310-333
Kohilakanagalakshmi Real-Time ‘!’rafﬁ_c on Roads using
ACO Algorithm in VANET
Rajaram Das Anti-oxidant screening and in-vitro
23 Dr R Suthakaran antl-c_ancer ef_flcacy of solvent extracts 334-349
of Ceiba speciosa
; ; Smart Agriculture: Designing a
Balasani Raghupathi, Dr. i - ) @
24 ghtip Machine Learning-Based Chilli Crop 350-367

Amit Sharma

Disease Detection System



https://doi.org/10.5281/zenodo.13772201

»\

Career Point International Journal of Research (CPIJR)

- CAREER POINT ©2022 CPIJR | ISSN: 2583-1895
PR Y N TERNATIONAL JOURNAL OF RESEARCH DOI: https://doi.org/10.5281/zenodo.13772201
o Physicochemical studies to assess the
25 Mansavi Jain water quality of the ground/pond/river 368-380
and its treatment strategy
: ; Determination of Physico-Chemical
Reenu Mishra, Dr.P.K.Sing. X .
26 Dr. M.M.Vaishnav J Property of Kelo River Water in Pre- 381-384
Monsoon Session
Studies on Trichomes Diversity of
27 Vimla Five Plant Species of Family 385-398
Asteraceae from Semi - Arid Regions
of Barmer, Rajasthan, India
28 Suraj Prakash Verma, Role IPR Law for Sustainable 399-406
Chandra Deep Singh Development
o i Exploring the Significance of
Smita Girish, Dr. R 9
29 Kamalraj Semantics in Natural Language 407-411
Processing: A Review
; ; Implications of Machine Learning
Anjna Sharma, Dr. Abid . o
30 Hqusain Algorithm For Predicting Stock 412-425
Market Price: A Research Survey
: ; ; Optimizing the Recommendation
Neelima Jain, Dr. Abid : .
31 Algorithm through Sentiment 426-432

Hussain

Analysis on Customer Review

Xl



https://doi.org/10.5281/zenodo.13772201

1 PIIK CAREER I'OINT Career Point International Journal of Research (CPIJR)

THTITREATICA AT JOTMEAT. OF ERSTaR T

- ©2022 CPIJR I ISSN : 2583-1895
DOI: https://doi.org/10.5281/zenodo.13772201

Digital Transitions in Libraries: Expanding Information Reach beyond
Card Catalogs

Somvirl, Dr. Preeti Sharma’
'Research Scholar, Library & Information Science, Career Point University, Kota, India

Research Supervisor, Library & Information Science, Career Point University, Kota,
India

'somvirrathee9@gmail.com, *preetsharmal977@gmail.com

Abstract

The research paper delves into the transformative impact of the internet on libraries and
their transition from physical to digital information access. It explores the historical
context of this evolution and underscores the pivotal role of library websites in providing
efficient and user-friendly access to a wide range of digital resources, from books to

scholarly articles and multimedia content.

This paper investigates the redefined features of library websites, emphasizing user-
centered design, enhanced search capabilities, and interactive elements that have
significantly improved the overall experience for library patrons. It also highlights the
implications of this shift from physical to virtual libraries, particularly in terms of
accessibility for various user groups, including students, researchers, and the general
public. The research acknowledges the challenges and opportunities that arise from this
digital transformation, such as the importance of digital literacy, privacy concerns, and

security.

In conclusion, "From Card Catalogs to Clicks" underscores the profound significance of
library websites as gateways to the world of knowledge. Through an examination of their
evolution and their impact on information access, this paper sheds light on how modern
libraries are adapting to meet the evolving needs of their patrons in our increasingly digital

society.

Keywords: Library Website, Future Trends, Challenges and Opportunity of Library

Website, Influence on Information
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1. Introduction

The digital age has brought about a significant transformation in the way individuals
interact with and retrieve knowledge. Libraries, which were once repositories of printed
materials, have undergone a metamorphosis into multifaceted institutions with an
expanded online presence. The evolution of information access and the emergence of
technology have played a pivotal role in this transformation. Central to this transformation
is the profound impact of library websites, which have emerged as pivotal tools in the
quest for information. Libraries have traditionally been associated with card catalogs,
physical stacks, and the hushed ambiance of study. Patrons would navigate extensive
collections of books, journals, and other resources using card catalogs and librarian
assistance, often limited by the constraints of physical space and time. However, the
advent of the internet and the subsequent proliferation of digital resources have ushered
libraries into a new era. Libraries have undergone a significant metamorphosis from their
traditional role as repositories of printed materials to multifaceted institutions with an

expanded online presence.
1.1 The Significant of Library Websites in Digital Revolution

The digital revolution has reshaped the functions and duties of libraries in numerous
facets. Library websites now serve as vital gateways, allowing users to delve into an
extensive array of digital content effortlessly. With a mere click or tap, individuals can
seamlessly explore a constantly growing assortment of online databases, e-books,
multimedia resources, and scholarly articles. This evolution from traditional card catalogs
to digital interfaces has democratized information access and fundamentally shifted the
standards and demands of library users. Library websites are playing a pivotal role in the
ongoing transformation of libraries. They are no longer just digital repositories, but
interactive platforms that offer a seamless and engaging experience to users. Library
websites serve as gateways to knowledge and indispensable tools for information seekers.
They are designed to enhance user experience and streamline the retrieval of information.
The significance of library websites in this context is multifaceted, encompassing user-
centered design, search functionality, interactivity, accessibility, and the very notion of

what it means to be a library in the 21st century (Anna, 2018, Ex Libris, 2022)[1],[2].
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2. Objective And Structure

The objective of this research paper is to explore the dynamic evolution of library
websites, examine their functions and features, and evaluate their influence on information
access. By delving into the historical context, user experiences, challenges, and
opportunities presented by library websites, we aim to shed light on the pivotal role they
play in the contemporary landscape of knowledge dissemination. The paper is structured
to first review the historical development of library catalogs and the emergence of library
websites. It subsequently investigates the functions and features of modern library
websites, their influence on information access, and the challenges and opportunities they
present. Real-world case studies and a comprehensive analysis will further provide

insights into the critical role played by library websites in the digital age.
3. Literature Review

Verma and Devi (2016) propose dedicated library webpages for all IIMs in India,
providing comprehensive information and accessible links[3]. Yoon & Schultz (2017)
advocate tailoring library data management webpages to suit each institution's unique
characteristics and research data management services. They stress the need for enhanced
service offerings and more comprehensive information while adapting to institutional
specifics[4]. Al-Qallaf & Ridha's (2019) study on GCC academic library websites calls for
improvements in design, content, and web-based services, recommending usability tests
and exploring accessibility[5]. Bharati and Madhusudhan (2019) analysis of libraries at
Jawaharlal Nehru University and Banaras Hindu University revealed attention-grabbing
features at JNU, such as scrolling notices and first-leaf news tools, absent in BHU’s
website[6]. Hugar's (2019) exploration of engineering college library websites underscores
the significance of user-friendly, dynamic sites, highlighting continuous improvement and
user feedback [7]. Chikkamanju and Kumar (2020) highlighted the underutilization of
Web 2.0 features in 71 Agricultural University Library Websites in India, with Facebook,

Twitter, and YouTube being more commonly used than Wiki[8].

Pal, Sarkar, and Kar (2020) evaluated Asian national library websites, while Rahman and
Sadik (2020) examined the usability, accuracy, and currency of content on University of
Delhi-affiliated college library websites, identifying significant room for improvement in

social features, updates, and comprehensive user services. Regular updates and user-
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centric enhancements emerged as essential recommendations across these studies[9], [10].
Ambika and Ganesan's (2021) analysis of central university library websites emphasizes
user-friendliness and the role in promoting services[11]. Barman (2021) conducted a study
investigating the web content of agricultural university libraries in India, revealing their
effective information sharing via websites. While no library websites utilized Web 2.0
tools, the incorporation of user-friendly Web 2.0 services was noteworthy. Remote access
was offered by only 50% of the libraries, indicating the pressing need for updates across
institutions[12]. Li et al. (2021) emphasize content enrichment and SEO optimization for
smart library portal websites, suggesting collaborations with third-party companies to
address technical limitations[13]. Singha and Verma's (2021) content analysis of eight
Indian veterinary university library websites using a 65-parameter checklist highlighted
Rajasthan University of Veterinary & Animal Sciences, Bikaner, as the top-ranked site
globally and in India based on Alexa traffic ranks. Sri Venkateswara Veterinary
University, Tirupati, scored highest in user-friendliness, with 75% of the websites
attaining commendable ratings[14]. Brahma & Verma (2022) analysis of national libraries
in Asia showcases diverse website features, recommending detailed information, improved
site currency, and the importance of global rankings for online presence[15]. Tavosi &
Naghshineh (2023) discuss the relationship between SEO and accessibility, suggesting

enhancements to user interface and experience[16].
4. Evolution Of Library Websites

Transitioning from physical catalogs to digital interfaces has been a pivotal shift for
libraries. Traditionally reliant on card catalogs—drawers filled with index cards detailing
library items—this system posed limitations. Users had to physically visit the library, and
manual updates were challenging, making real-time maintenance difficult. The evolution
began in the 1980s and 1990s with computers and the internet. The Online Public Access
Catalog (OPAC) emerged as an early digital catalog, offering remote access to library
holdings. Digital interfaces brought numerous advantages: varied search criteria, keyword
searches, and freedom from spatial constraints. These digital interfaces evolved,
integrating user-centric designs for intuitive browsing. User accounts enhanced interaction
by enabling patrons to track borrowing history and place holds. Additionally, these
interfaces expanded to incorporate electronic resources like e-books, journals, and

databases, transforming libraries into comprehensive digital hubs.



1 |-|_u.:) CAREER I'OINT Career Point International Journal of Research (CPIJR)

THTITREATICA AT JOTMEAT. OF ERSTaR T

- ©2022 CPIJR I ISSN : 2583-1895
DOI: https://doi.org/10.5281/zenodo.13772201

As smartphones and tablets became ubiquitous, libraries embraced responsive web design,
enabling access to their digital interfaces across diverse devices and screen sizes.
Adherence to web accessibility standards like the Web Content Accessibility Guidelines
(WCAG) ensured inclusive access for all users, including those with disabilities.
Advanced features such as faceted search, citation management, and refined metadata
were introduced to heighten search accuracy and relevance within library digital
interfaces. Concurrently, libraries started leveraging data analytics to glean insights into
user behaviors and preferences. This data-centric strategy empowered libraries to enhance
their digital interfaces by aligning them with user usage patterns and evolving

expectations.

A comprehensive digital platform should embody a plethora of essential features,
including ease of use for seamless navigation, a robust search functionality ensuring swift
and accurate results, and mobile accessibility for on-the-go convenience. Moreover, it
should provide access to diverse digital resources, coupled with personalized user
accounts, while offering virtual reference services and fostering community engagement
through recommendations, user reviews, and social features. Prioritizing digital literacy
support, inclusivity, and accessibility alongside stringent privacy and security measures is
crucial. Keeping users informed with news updates, furnishing research guides and
tutorials, and enabling multilingual support contribute significantly. Furthermore,
embracing continuous improvement through user feedback mechanisms ensures the
platform evolves in tandem with users' needs and preferences. Moving from physical card
catalogs to digital interfaces has democratized access to library resources, granting users
the ease of remotely searching and accessing materials. This shift has enhanced user
experiences, offering more intuitive and interactive interfaces while placing a premium on
accessibility and inclusivity. The ongoing transformation persists as libraries adjust to

evolving technologies and user anticipations.
5. Capabilities And Characteristics Of Contemporary Library Websites

Today's library websites function as adaptable hubs for accessing information. They
provide intuitive search tools equipped with advanced filters and facets, streamlining

resource exploration. Hosting comprehensive online catalogs comprising books, journals,
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e-books, and multimedia resources, these websites enable users to reserve and extend item

borrowing.

Search Functionality: Search engines with keyword, title, author, and subject
search options. Advanced search filters and facets for refining search results.
Boolean operators for precise searching.

Online Catalog: A comprehensive database of library holdings, including books,
journals, e-books, and other materials. Detailed item information, including
availability, location, and call numbers. Reserving or renewing items online.

User Accounts: Personalized user accounts for managing borrowed items,
favorites, and search history. Notifications for due dates, holds, and fines. User
preferences and profiles.

E-Resources Access: Integration with digital resources, such as e-books, e-
journals, and databases. Authentication for off-campus access for students and
faculty. Tools for seamless integration with learning management systems.
Interactivity: Chat or messaging support for user inquiries. User reviews and
ratings for library materials. Social media integration for sharing resources and
updates.

Mobile Access: Responsive design for accessibility on various devices
(smartphones, tablets, desktops). Mobile apps for enhanced on-the-go access.
Accessibility and Inclusivity: Compliance with web accessibility standards
(WCAG) to ensure usability for all users. Multilingual support. Assistive
technologies, such as screen readers.

Content Management: Easy-to-use content management systems for adding,
updating, and deleting resources. Metadata standards and tools for efficient
cataloging.

Virtual Reference Desk: Virtual reference services, including email, chat, or video
conferencing with librarians. FAQs and knowledge bases for common user
inquiries.

User Education and Tutorials: - Online tutorials, guides, and instructional materials
to enhance digital literacy. - Research guides tailored to specific subjects and

courses.
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Alerts and Notifications: - Email or SMS alerts for new acquisitions, upcoming
events, or overdue materials. - News and updates related to library services and
resources.

Integration with Other Services: - Integration with interlibrary loan services for
resource sharing. - Linking with course reserves for academic institutions. -
Collaboration with digital repositories and archives.

User Feedback and Assessment: - Surveys and feedback mechanisms to gather user
input for continuous improvement. - Usage statistics and analytics for assessing
website effectiveness.

Privacy and Security Measures: - Secure login and data encryption. - Privacy
policies and user data protection.

User Experience Design: - Intuitive and user-friendly design with clear navigation.
- Responsive design for various screen sizes and devices.

Resource Sharing and Community Building: - Social features for sharing
resources, recommendations, and reviews. - Virtual book clubs or discussion

forums.

Impact On Accessing Information

Library websites have revolutionized information access, democratizing knowledge by

providing a vast digital repository. Improved search capabilities, personalization, virtual

reference services, and remote access benefit users. They enhance accessibility,

inclusivity, and user experiences, fostering digital literacy and ensuring information is

readily available to diverse audiences.

Democratization of Information: Modern library websites have democratized
access to information by making digital resources available to a broader audience,
transcending physical boundaries. Individuals from diverse backgrounds, including
students, researchers, and the general public, can access a wealth of information
without the constraints of geography or library hours.

Accessibility and Inclusivity: Library websites play a crucial role in making
information more accessible to individuals with disabilities by adhering to web

accessibility standards (WCAG). Multilingual support and user-friendly interfaces
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enhance inclusivity, welcoming users from various linguistic and cultural
backgrounds.

e Enhanced Search Capabilities: Improved search functionality empowers users to
find relevant information quickly and efficiently. Advanced search filters and
facets allow users to narrow down their search results, saving time and frustration.

e Personalization and User Experience: Library websites offer personalized features
like user accounts, favorites, and search history, tailoring the experience to
individual preferences. User-centered design principles prioritize ease of use,
ensuring a positive and efficient user experience.

e Digital Literacy and Skills Development: Library websites often provide resources
and tutorials to enhance users' digital literacy and research skills. Users can
develop the ability to critically evaluate and navigate digital information
effectively.

e Virtual Reference and Assistance: Virtual reference services available through
library websites, such as chat or email support, offer timely assistance and
guidance to users. This support helps users navigate complex information
landscapes.

e Integration with E-Resources: Library websites seamlessly integrate digital
resources, including e-books, e-journals, and databases, making these materials
readily accessible to users. Off-campus access for students and faculty fosters
uninterrupted research.

e Information Alerts and Notifications: Email or SMS alerts notify users of new
acquisitions, overdue items, and library events, keeping them informed. Users stay
engaged and up to date with library services and resources.

e User Reviews and Recommendations: User-generated reviews and ratings on
library websites help users make informed decisions about resource selection.
Recommendations from peers and the community enhance the discovery of
valuable information.

e Research Tools and Guides: Online tutorials, research guides, and subject-specific
resources support users in their quest for information. These tools assist in efficient

information retrieval and understanding of complex topics.
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Virtual Community Building: Social features on library websites enable users to
connect and share resources, fostering a sense of community among information
seekers. Virtual book clubs and discussion forums encourage intellectual exchange.
Privacy and Security: Library websites prioritize user privacy and data security,
ensuring that personal information and browsing habits are safeguarded. Strict
security measures protect user accounts and data.

Data Analytics and Continuous Improvement: Usage statistics and analytics
provide insights into user behavior and preferences, allowing libraries to refine
their offerings. User feedback and assessment help in making data-driven
improvements.

Challenges And Opportunities

It is important to discuss both the challenges and opportunities that modern library

websites present. Here are key points:

Challenges:

1.

Digital Divide: The digital transformation of libraries may exclude individuals

without access to the internet or digital devices, exacerbating the digital divide.

2. Information Overload: The sheer volume of digital resources available can
overwhelm users, making it challenging to find relevant information.

3. Privacy Concerns: Online access to information can raise privacy concerns,
particularly regarding user data collection and tracking.

4. Digital Literacy Gaps: Not all users possess the necessary digital literacy skills to
navigate library websites and evaluate online information critically.

5. Maintenance and Updates: Ensuring the reliability and functionality of library
websites requires ongoing maintenance and updates, which can be resource-
intensive.

6. Security Risks: The digital environment exposes library websites to cybersecurity
threats, potentially compromising user data and resources.

Opportunities:
1. Global Access: Library websites provide the opportunity for global access to

library resources, breaking down geographic barriers.
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Personalization: Personalized features allow libraries to cater to individual user
preferences, enhancing the user experience.

Remote Learning and Research: Library websites facilitate remote learning and
research, enabling users to access resources from anywhere.

Data Analytics: User data collected by library websites can be leveraged for data-
driven decision-making, improving services.

Community Engagement: Social features and virtual book clubs on library
websites encourage community building and intellectual exchange.

Research Collaboration: Library websites can foster research collaboration by
connecting scholars and resources.

Cost Savings: Digital resources and virtual services offered through library
websites can result in cost savings for libraries and users.

Continuous Improvement: Feedback mechanisms and usage analytics empower
libraries to make data-informed improvements.

Enhanced Accessibility: Web accessibility standards promote inclusivity, ensuring
that all users, including those with disabilities, can access resources.

Resource Sharing: Library websites can facilitate resource sharing among libraries,

expanding the availability of materials.

Including both challenges and opportunities provides a balanced perspective on the role of

modern library websites in information access.

8.

Emerging Directions In Library Website Advancements

To explore future trends in library website development, the following potential trends and

their implications are worth considering:

Al and Machine Learning Integration: Library websites may incorporate Al-driven
recommendation systems, chatbots for user support, and machine learning
algorithms for enhanced search capabilities.

Personalization and User-Centric Design: Websites will continue to focus on user
experience, offering increasingly personalized features and interfaces tailored to

individual preferences.

10
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o Semantic Web and Linked Data: The adoption of semantic web technologies and
linked data will enable more sophisticated resource discovery and interconnectivity
among library websites and external data sources.

e Voice Search and Virtual Assistants: Library websites may integrate voice search
options, allowing users to search and navigate resources using voice commands
and interact with virtual assistants.

e Enhanced Data Analytics: Libraries will leverage advanced analytics to gain
deeper insights into user behavior and preferences, enabling more data-driven
decision-making.

e Blockchain for Authentication and Security: Blockchain technology could be
employed to enhance user authentication, data security, and the integrity of digital
resources.

e Open Access and Open Educational Resources (OER): Library websites may serve
as hubs for open access resources and OER, providing users with cost-effective
and open alternatives to traditional materials.

o Interdisciplinary Collaboration: Collaboration between libraries and other
institutions may increase, fostering interdisciplinary research and resource sharing.

e Sustainable Design and Accessibility: Future library websites will prioritize
sustainable design practices and accessibility compliance to create eco-friendly and
inclusive digital environments.

o Content Aggregation and Curation: Libraries may focus on aggregating and
curating content from various sources to provide users with comprehensive, one-
stop access to information on specific topics.

e Augmented Metadata and Enhanced Discovery Services: Augmented metadata and
improved discovery services will enhance the precision and relevance of search
results.

e Mobile-First Approaches: Library websites will increasingly adopt a mobile-first
approach to cater to the growing number of users accessing resources via
smartphones and tablets.

o Collaborative Learning Spaces: Library websites could create virtual collaborative
learning spaces that facilitate group work, discussion, and knowledge sharing

among users.

11
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o Data Preservation and Digital Archives: Libraries may develop tools and services

for preserving digital materials, ensuring long-term access to valuable resources.
9. Conclusion

This research paper explores the dynamic evolution of library websites, examining their
functions and features, evaluating their influence on information access, and discussing the
challenges and opportunities they present. Modern library websites have democratized
access to information, prioritized accessibility and inclusivity, and enhanced search
capabilities, all while offering personalized user experiences. Challenges include the
digital divide and privacy concerns, but opportunities arise from global access,
personalization, and remote learning. Future trends in library website development include
Al integration; voice search, open access support, and sustainable design, ensuring

libraries remain at the forefront of information dissemination and user engagement.
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Abstract:

River plays a very important role in life and quality of water and affects very much to the
health and survival of life. Thus In the present study physicochemical parameters of chambal
river water of Kota Rajasthan India have been studied and compared. Total fifteen
parameters, viz. temperature, pH, turbidity, TDS, total hardness, total alkalinity, chloride,
fluoride, nitrate, phosphate, sulphate, calcium, magnesium, BOD and COD have been
studied. Four sites of Chambal river from Kota viz. Kota Garh Palace, Under Chambal
Bridge Nyapura, Adharshila and Gawadi have been chosen for the present study. Results of
the study reveals that except fluoride and phosphate all parameters were found under the
permissible limit as given by Indian standard specification for drinking
water(IS10500/WHO). Thus it has been recommend that this water can only be used for

drinking after proper purification.

Key words : Chambal river, Water pollution, Physicochemical study Water analysis,

water quality.
Introduction:

People along the globe uses water for many purposes e.g.,for drinking, for forming and for
industry purposes etc. However, the water quality of rivers are deteriorating due to human

activities like anthropogenic activities, industrialization, farming activities, transportation,
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urbanization, animal and human excretions and domestic wastes disposal etc. The poor
quality of water not only causes many diseases in the humans but also effect the productivity
of crops so that quality of the water must be tested regularly [1]. Pollution of river is a
global problem [2]. As be already reported in our previous paper that in India about 70% of
the available water is polluted. The chief source of pollution is identified as sewage
constituting 84 to 92 percent of the waste water. Industrial waste water comprised 8 to 16
percent [3 - 5]. Although much attention have already been paid to study pollution of rivers
like Godavari, Krishna, Tungbhdra, Cauvery, Jhelum, Kosi, Alaknanda, Betwa, Ganga and
Yamuna etc. [6 - 8]. However, there is a research gap and little attention has been so far
paid for the Physicochemical analysis of water of river Chambal in the area under study.
Currently this river is facing big pollution problems due to encroachments, discharge of
untreated domestic and industrial waste, dumping of solid waste and illegal diversion of
water. We therefore studied physicochemical parameters of Chambal river in Kota
Rajasthan India the area were selected as Garh Palace, Under Chambal Bridge Nyapura,
Adharshila and Gawadi and their comparison with the Indian standard IS10500/ WHO

standard.
Review of literature:

May researchers studied physicochemical parameters of many rivers. A brief review of
literature has been given here. Rai [9] studied pollution and conservation of Ganga river
water and repotted that pollution levels in the Ganga are contributing 9-12% of total disease
burden in Uttar Pradesh (U.P.). Gupta and Chakrapani studied pollution level of the
Narmada river basin [10]. Subramanian documented inconsistent down-stream variations in
river water chemistry [11 - 12]. Singh [13] and Mukherjee et al. [14] documented the
physical, chemical and biological aspects of the Ganga river. Heavy metals such as Cr, Mn,
Fe, Co, Ni, Cu, Zn, and Pb in the sediments of the Ganga river basin have been analysed and
reported [15, 16]. The water of Chambal River is getting contaminated from various point of
drainage and directly dumps ground. Many researchers reported the water quality of
Chambal River of Kota city [17 - 19]. Sarang et al. revealed that organic matter content in
river caused highly contamination of hazardous pathogen as well other biological organism

[20]. It has been reported that discharge of large quantities of waste causes thermal pollution
15
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and it affects the ecology of the ecosystem of Kota Barrage Dam. Chambal River is also
major water source for wild life sanctuary of Madhya Pradesh. In national Chambal
sanctuary, water quality shows that most of aquatic fauna and flora maintain biodiversity of
particular area and it indicated that the river water in the sanctuary area is pollution free and
can serve as a good habitat for many aquatic animals including endangered species [21].
However, there is a research gap for the physicochemical study of the water of Chambal
river in the area under study, lL.e. Kota Garh Palace, Under Chambal Bridge Nyapura,

Adharshila and Gawadi. Thus we selected this area for the present study.
Research Methodology:
Study Area:

The present study focuses on the Chambal river that flows through heart of the Kota City,
one of the most prominent industrial and educational town of Rajasthan state in India. The
district Kota lies between 24°25” and 25°51° North latitudes and 75°31” and 77°26° East
longitudes with total area of 5767.97 Sq Kms. “Kota City” is located at extreme south of it
at 25°11° North latitude and 75°51° East longitude occupying total area of 238.59 Sq Kms
with average height 253.30 meters from sea level. The following locations of Kota city have
been selected for the pollution study of chambal river. Water samples were collected

following the standard procedure and analysed according to the APHA and standard

methods.

Sample site - | Kota Garh Palace

Sample site - 11 Under Chambal Bridge Nyapura
Sample site - 111 Adharshila

Sample site - [V Gawadi

Collection and Analysis of Water Samples
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All chemicals used were of AR grade purity. Water samples were collected for the present
investigation from all four different experimental sites of Chambal river for the three
seasons i.e., in the month of May for summer season, in the month of August for rainy
season and in the month of December for winter season. The Samples were collected in
screw capped polyethylene bottles. Sample bottles were thoroughly rinsed and dried and
finally rinsed with river water before collecting samples. Caps of bottles were closed tightly
after filling up of bottles to avoid changes in physico-chemical characteristics. Total 15
parameters namely pH, Turbidity, TDS, total alkalinity,chloride, fluoride, nitrate, phosphate,
sulphate, calcium and manganessium DOD and COD were determined according to the
procedure prescribed by APHA. All the analysis were done at public health engineering
department ( PHED) chemical laboratory Kota Rajasthan India and Go Green Technology
Kota Rajasthan India.

Research findings:

Results :

Results of the present investigation have been given in the following tables 1.0 to 3.0

Table 1.0 : Physicochemical parameters of Chambal river in Kota Rajasthan

(May 2020)
S.No | Parameters Site -1 Site -11 Site - 111 Site - IV
1 Temperature 30.2 30.2 30.1 31.0
2 pH 8.0 7.9 8.1 8.2
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3 Turbidity 6.9 3.8 5.8 6.2
4 TDS 390 392 395 399
5 TH 170 168 162 185
6 TA 159 154 153 179
7 Chloride 90 85 111 95
8 Fluoride 0.03 0.41 0.3 0.3
9 Nitrate 7.5 9.1 8.3 9.6
10 Sulphate 16.2 20.5 16.0 21.0
11 Phosphate 0.12 0.06 0.17 0.16
12 Calcium 48.0 65.0 46.0 47.0
13 Mangnesium 13.2 17.2 13.1 18.5
14 BOD 1.87 1.83 1.97 1.84
15 COD 31.0 30.0 40.0 30.0

Table 2.0 : Physicochemical parameters of Chambal river in Kota Rajasthan

(August 2020)
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S.No | Parameters Site -1 Site -11 Site - 11T Site - IV
1 Temperature 25.6 25.8 25.6 259
2 pH 6.7 6.8 6.6 6.8

3 Turbidity 59 2.9 3.9 53
4 TDS 380 381 380 397
5 TH 141 138 135 145
6 TA 145 148 150 180
7 Chloride 83 79 97 85

8 Fluoride 0.03 0.31 0.27 0.34
9 Nitrate 6.8 83 7.9 9.0

10 Sulphate 15.1 19.2 15.5 19.5
11 Phosphate 0.11 0.05 0.15 0.14
12 Calcium 43.0 51.0 42.0 40.0
13 Mangnesium 11.3 16.0 12.0 17.5
14 BOD 1.40 1.43 1.90 1.39
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15 COD 27.0 29.0 30.0 31.0

Table 3.0 : Physicochemical parameters of Chambal river in Kota Rajasthan

(December 2020)

S.No | Parameters Site -1 Site -11 Site - 11T Site - IV
1 Temperature 12.3 12.5 12.3 12.5
2 pH 7.6 7.5 7.4 7.7

3 Turbidity 6.5 3.6 5.0 6.1
4 TDS 395 396 398 419

5 TH 180 183 185 190

6 TA 155 157 157 185

7 Chloride 98 93 120 97

8 Fluoride 0.05 0.3 0.26 0.32

9 Nitrate 7.2 8.9 7.9 9.5

10 Sulphate 16.3 20.2 17.0 21.0
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11 Phosphate 0.15 0.07 0.20 0.19
12 Calcium 50.1 65.0 49.0 48.0
13 Mangnesium 13.5 18.0 13.0 20.0
14 BOD 1.70 1.80 1.95 1.60
15 COD 29.0 30.0 37.0 29.5
Discussion:

Results of the present investigation are given in the above table 1-3. As per the above results
water quality of chambal river in the study area are discussed below along with the
comparison of Indian standard specification for drinking water IS 10500/WHO standard.
Temperature varies considerably minimum temperature was recorded 12.3 °C in winter i.e.,
in the month of December in site I and III and maximum was recorded 30.2 °C in site I and II
in the month of May in summer season. The negative logarithm of hydrogen ions is called
pH. The value of pH of a solution is a measure of their acidity or alkalinity. The permissible
limit of pH values for drinking water is specified as 6.5 to 8.5 as per IS 10500. The pH values
of chambal water samples from all four sample sites I to IV in all three seasons were found
between 6.6 to 8.2 . This is under permissible limit. Turbidity of site I to IV were found to be
2.90 to 6.5 which is under acceptable limit 10 NTU as per the IS 10500 standard. TDS ( Total
dissolve solids ) in the present case were found in the range of 380 to 419 mg/l which shows
good quality of water as per IS 10500. Total hardness were found to be between 135 to 190
mg/l. Total alkalinity were found to be 145 to 190mg/l which is under permissible value 200
mg/l. In the present study chloride and fluoride concentration were found to be between 79
to 120 mg/l and 0.03 to 0.41 mg/1 respectively. Chloride concentrations are acceptable as per
Indian standard IS 10500. However, as per IS 10500 concentrations of fluoride is below 0.6

mg/1 thus water is rejected for drinking purpose. Low concentration of nitrate i.e. 6.8 mg/I to
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9.6 mg/l were found in the sites I to IV this is acceptable because as per IS 10500 upper limit
of Nitrate is 45 mg/l. Concentration of phosphate were found to be 0.06 to 0.20 mg/1. There is
no IS 10500 standard permissible limit for phosphate for drinking water, while WHO (1993)
has fixed it to be 0.1 mg/l. Thus only in one sample site (site-II) phosphate concentration was
found under WHO limit. The Concentration of sulphate were found to be 15.1 to 20.0 this is
acceptable under IS 10500 limits. Concentrations of magnesium and calcium were found to
be 11.3 to 20.0 mg/l and 40.0 to 65.0 mg/l respectively. As per IS 10500 maximum
acceptable limit of magnesium is 100 mg/l and that of calcium is 200 mg/l. Thus both metals
are found within acceptable limit. BOD and COD level were found to be 1.39 to 1.97 mg/Il
and 27.0 to 40.0 mg/l. These were under acceptable limit of Indian standard i.e., 30 mg/l and
250 mg/1 for BOD and COD of surface water respectively.

Conclusion and Recommendation :

On the basis of the present study it has been concluded that Chambal river water in the
areas under study, i.e. Kota Garh Palace, Under Chambal Bridge Nyapura, Adharshila and
Gawad is polluted. Although some physicochemical parameters have been found under
permissible limit as given by Indian standard IS 10500 / WHO. But the water can only be

used for drinking after proper purification.
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Abstract:

A Paragraph of a maximum of 200 words to explain the crux of the entire Data in
today’s scenario forms the base of all transactions performed throughout the world.
Authenticity accuracy and speed of applications depends on the data being served to
them. Data visualization, storage, security, speed are various aspects on which lots of
research is being done. This paper focuses on presenting a comparative view of
various data management techniques. It’s a review of various forms of data

management and provides a bird’s eye view of their evolution.
Keywords: Data management, DBMS, RDBMS, OODBMS, Big Data.
Introduction:

Since the era of computing, the need to manage data started. Many trends in data
management were introduced such as File System, RDBMS, ODBMS and many
more. Traditional approaches were cumbersome and time consuming so to eliminate
their limitations database approach was introduced. To organize large bulk of data on
server, concept of Big Data was introduced. This review is about the various trends of
managing data that were developed from traditional approaches to latest approaches
such as Big Data, XML and others. We also aim to propose the context in which

certain trends should be used

Existing Approaches
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Here we have discussed about the following approaches such as File System, the
Database, RDBMS, OODBMS, ORDBMS, Big Data which helps us to manage data,
retrieve data and establish relationship between them and also to handle large amount

of data

A. File System

File System allows us to control how we can store and retrieve data. They are
designed for specific applications such as the ISO 9660 is designed for optical
discs. It helps us to store large amount of data which can be shared with another
database users and information is stored permanently.

e Need — A file system is a collection of related bytes where the file can be free formed,
indexed, structured, etc. There are many kinds of file system which can be used on
different kinds of storage devices as each storage device uses different kind of media
and common storage device. In this mostly two types of Access It may have attributes
such as name, identifier, type, location, size, protection, time, date and user
identification. methods are used which are Sequential Access and Direct Access.
Sequential method is implemented by a file system and data is accessed one record
right after the last and this type of method is reasonable for tape and Direct method is
useful for disks in which file is viewed as a numbered sequence of blocks or records
and has no restrictions, blocks are read/write in any order.

e Merits — It provides heterogeneous operating systems including Unix, Linux and
Windows operating systems. It gives multiple client machines which can be accessed
by single resource simultaneously. It allows us to control how data is stored and
retrieved. It helps in organizing and keep track of the files and directories.

e Restricted Areas — It requires the enough memory to store files in drive, if the file
format is incorrect it cannot recognize the right program which is to be open. There is

restriction of certain symbols in file system.

B. The Database

Database is a collection of interrelated files. It helps us in creating, retrieving,

updating and deleting data which is organized in the form of
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tables. Some of the database software such as Fox Pro, MySQL Server and many

more.

e Need — It provides us data in an organized way, access to them and protects them
from any loss. It stores data in convenient way which is easy to retrieve, manipulate
and helps to produce information. We need database to maintain records accuracy. It
helps in maintenance of proper data and security to data.

e Merits — Modern database are more realistic to design architecture as it uses real
world entities. It provides less redundancy as possible as it follow rules of
normalization. It provides facility to retrieve and manipulate data in an efficient way.
It uses the concepts of Acid Properties i.e. Atomicity, Consistency, Isolation and
Durability. It provides multi-user environment and allows them to access and
manipulate data in parallel. It gives security at some extinct where users are unable to
access data of other users and departments.

e Restricted Areas — They are complex and extremely large to understand and it is also
time consuming while designing. The cost of hardware and software are considerably
of high, as database is affected adversely it affects all application programs and there

is requirement of training for both programmers and users.

C. RDBMS (Relational Database Management System)

It is database system made up of files including data elements in two dimensional
array. It defines the approach to design schema that are in appropriate normal forms.
It defines various normal forms in term of functional dependencies and data

dependencies.

e Need — It has the capability to recombine data elements to form different relations while
using data in flexible way. Its main elements are based on Codd’s 13 rules for
relational systems. Thse relational database is recognized as a collection of tables.

Each table consists of a series of row/columns intersection.

e Merits — It supports very large databases. It is easy to use, design, implement and
manage in efficient way. We use Structure Query Language in this database. It is

powerful database management system.
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e Restricted Areas — In this database we have not enough storage area to handle data just
as images, digital and audio/videos. It has restrictions that information must be in

tables. It not supports adequate storage of complex objects.

D. OODBMS

(Object Oriented Database Management System)

This database is object oriented; an OBJECT corresponds to an entity in E-R Model.
The object oriented paradigm is based on inheritance, data encapsulation, object
identity and polymorphism. An Object is associated with set of variables, set of

messages and set of methods.

e Need — Its main objective is to provide secured, controlled, data independent and
consistent services so that object-oriented model may be supported. They were
created to handle big and complex data that relational database could not. While
joining of object-oriented programming with database technology, it provides an

integrated application development system.

e Merits — It provides us the possibility of reusing the code. It can be formulated with
small procedural differences without affecting the entire system. In this we can use
enhanced modeling capabilities which is used in applications like computer-aided
design (CAD), Computer-aided Software engineering(CASE), multimedia systems

and many more.

e Restricted Areas — There is lack of experience as it is still relatively limited. It is
typically based on specific language. In this when schema is updated or modified; we

need to update the instance of that class.

ORDBMS
(Object Relational Database Management System)
This database model extends the relational database model by providing a richer type
system including complex data types and object orientation. It provide convenient
migration path for users of relational database who wish to use object oriented

features.

e Need — Object-relational database is similar to relational database. It provides interface

between both object-relational and relational database. This database is created to

28



1 pm.:) w Career Point International Journal of Research (CPIJR)
- THTORFATIC AT [OT AT OF ERTRaRT1
©2022 CPIJR |ISSN : 2583-1895

DOI: https://doi.org/10.5281/zenodo.13772201

handle new data such as audio, video and image files as compared to relational
database. When ORDBMS was development started, as a result usage of object-
oriented programming languages was increased. Its main objective is to bridge the
gap between relational databases and object-oriented modeling techniques used in

programming languages such as Java, C++, Visual Basic .NET.

e Merits — It provides service to organizations to work with their current systems, without
making major changes to them. It provides users and programmers to start using
object-oriented systems in parallel. It is user-extensible type system in which dynamic

binding of methods is used.

e Restricted Areas — In ORDBMS we accomplish relationships and encapsulated objects
correctly than it will be regarded in disorder which is a drawback for same. This is a

complex process.

F. BIG DATA
This technique is used to organize and handle large amount of data present on the

server. and integrate them with per-existing enterprise data to be analyzed.

e Need - It helps us to acquire data, organize data and analyze data. If we utilize Big
Data, enterprises must involve their IT infrastructures to handle these new high-

volume, high-velocity, high-variety of data

e Merits — Big Data Analytic Tools may be expensive, but eventually it is cost saving.
This data is secured as it can save the average company 1.6% of annual revenues. In
this errors and fraud can be detected at the moment and precautions could be taken to
limit the damage. With help of this we can achieve cost reductions, quicker and better
decisions and can provide new offers to customers. In this we can access new data

sources and use into different type of data to generate value from that data.

e Restricted Areas - This is mainly used in selected channels which are difficult to apply
user data directly to execution. It can be presented through visualizations such as flow
diagram as it is not accurate for all users. It requires care in transferring from machine

to machine and server to server.
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G. XML (Extensible Mark-up Language)

This technique is used to create information formats and share electronically structure
data through public Internet in a flexible way. This can also be known as self-
describing or self-defining. The XML format information can be shared by any

individual or group of individuals or companies.

e Need — It is a textual data format which provides strong support via Unicode from
different human languages. It is mostly used for the representation of random data
structures such as those used in web services. It is a very important part of Web and
all electronic information in our future world. It works with many other technologies
to display and process information which looks like working on HTML. Its main
objective is to emphasize simplicity, generality and usability across the Internet. As it
is said, mark-up language in which document can be in human-readable and machine-

readable format.

e Merits - It is easy to read and understand as it is easily processed by computers. There
are no restrictions on set of tags, they can be created whenever needed. As it contains
meta data, it can be stored without schemas. It allows comparing document efficiently
element by element. In this document storage and processing can be formatted both
offline and online. It is platform- independent so we can make changes in technology

as accordance.

e Restricted Areas — Its data redundancy may affect application efficiency. The
hierarchical structure for representing data is limited. The XML documents must be
converted into HTML before presenting to user. This database is still on experimental

as it has not solidified yet.

30



"Ny CAREER FOINT

Career Point International Journal of Research (CPIJR)

el TN e TN e T
- ©2022 CPIJR | ISSN : 2583-1895
DOI: https://doi.org/10.5281/zenodo.13772201
BASIS FILE RDBMS OODBMS | ORDBM | XML BIG DATA
SYSTE S
M
MAIN Store Data Data Achieve | Mark-up | Organise
OBJECTIVE |datain |independen | encapsulati | benefits | language | voluminous
differen | ce and data | on and of both which amount of
t integrity. independen | relational | have data in
formats. ce. and unlimited | efficient
object tagsand | manner.
model. transfer
data in
different
formats.
REDUNDAN | Yes No No No Yes Statistical
CY redundancy | redundancy | redundan data
cy redundancy
DATA No data | Support Support Support | Secure High
SECURITY security | Limited strong strong data security is
security security security | approach | there
RELATIONS | Datais | Datais Data is Data is Data is Data is not
HIP not related by | related related not related
BETWEEN related | references related
DATA between
tables.
COMPLEXIT | File Structure is | Structure of | Itisalso | It provide | Itisa
Y system | simple as data is a simplicity | complex
is users complex as | complex |, technique
comple | perceive itinvolves | approach. | generality | as it
X as data different and requires an
access | columns, data types. usability | IT platform
and rows/tuples across the | and Data
updatio | and tables internet Warehousi
n of ng.
data is
not
easy.
STORAGE Store Store data | Store data Store Set of Store
CONTENT datain | in form of | and objects. | dataand | rules for | machine
random | tables or objects. encoding | generated
or entity sets. document | and social
indexed s in data
form. a format
which is
both hum
an and
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machine
readable

COMPARATIVE STUDY OF DATABASE APPROACHES

We have discussed various approaches of managing data but it is a still big decision to
decide what format of data storage should be selected for the current project. In the
current section we provide a comparative study of different approaches which assist
the developers in selecting the format of storing data.Table 1 Presents this
comparative study. The main objective of File System and XML is to transfer and
store data in different formats .RDBMS and OODBMS provides data independence
but RDBMS also provides data integrity and OODBMS provides data encapsulation.
ORDBMS and Big Data provide benefits of both relational and object model and have
also organized voluminous amount of data in efficient manner respectively. File
system, XML and Big Data results in statistical data redundancy as compared to
RDBMS, OODBMS and ORDBMS. OODBMS, ORDBMS, XML and Big Data
provide strong and high security as compared to File System and RDBMS. In File
System, XML and Big Data. File System, OODBMS, ORDBMS and Big Data are
complex technique as it requires data warehousing and updating is not so easy as
compared to RDBMS and XML. In OODBMS and ORDBMS we can store data in
objects but in File System we store data in random or indexed form, in RDBMS we
store data in form of tables and entity sets as compared to XML and Big Data ,the
data stored in them is easily readable to user and machine in which document is in

encoded format.

IV. CONCLUSION

In thispaper we have discussed about the approaches recently used in today’s world.
We come to know how data can be managed and in which manner it can be arranged.
These all approaches used for managing data are efficient and effective. The

approaches such as File System, Database, Rdbms, Odbms, Oodbms, Ordbms, Big
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data, Xml which are uniquely identified and every approach has its own importance.
If some are complex to use, than some are easy for user to use and understand.
V. FUTURE SCOPE
In today’s world data is playing a big role in decision making and managing big
organizations in an efficient way. We presented a comparative study and further we
aim to propose a generic model for data management which can be customized and
adapeted according
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Abstract

The Cataract disease that affects the Human eye is cloudiness on the lens of the eyes
which affects the Vision. Generally, it occurs at a higher age. It may occur in one or
both eyes. Cataracts are called Eye disorders. Cataracts may also cause sightlessness.
Here the work in the paper mainly suggests and predicts an algorithm to detect the eye
disorder cataracts in adult human beings from their eye images. Presently the methods
that are in use for cataract detection are focused on the application of either DSLR
camera or fundus image camera. Both methods mentioned above are at high cost. The
main target of this work is to create convenient algorithms and a low-cost and robust
method for further application for suitable device manufacturing to detect cataracts from
the color eye image. The algorithms are designed by using digital image processing in
MATLAB. This method focuses on cataract detection based on the eye image intensity,
uniformity, and texture feature. These features are first to take considering the inserted
digital image. After that, the image is converted into gray. The process of RGB to
GRAY is done. To process the image further contrast of image is done. In the proposed
algorithms subsequent noise is removed by median filter. Now the image is ready for
segmentation of the pupil of the eye image. After segmentation resized is done to
evaluate the image whether cataract Eye or is normal eye.

Keywords: Cataract, Digital Image Processing, Matlab.
1. INTRODUCTION

The sensitive sense organ and valuable organ is the human eye. It makes us see the
colors around us and the wonderful world. On closing our eyes, we cannot identify
taste, or smell and even cannot analyze the objects and their color. So the eye makes us

see a beautiful and colorful world. The eye of the human being works the same as the
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camera. The eye has a lens system that creates an image. The light-sensitive screen of
the eye is called the retina where the image of the object is formed. The thin membrane
part of the eye is called the cornea from where the light enters. There is a formation of a
transparent bulge. This is formed on the front surface of the eyeball. The shape of the
eyeball is mainly spherical and has a diameter of 2.3 cm. The light enters from the outer
surface. The refraction takes place at the outer surface of the eye lens. The Cataract
disease that affects the Human eye is cloudiness on the lens of the eyes which affects
the Vision. Generally, it occurs at a higher age. It may occur in one or both eyes.
Cataracts are called Eye disorders. Cataracts may also cause sightlessness. This paper
subjectively focuses on the detection of cataracts from color images. Presently the
methods available are the fundus image method and the DSLR method. Both these
methods have a very high cost. The main purpose is to develop robust and convenient
algorithms. The designed algorithms can be instrumented with hardware devices so that
they can detect the presence of cloudiness on the eye lens. The algorithms are designed
by using digital image processing in MATLAB. The functional algorithm is based on
feature extraction of image pixel intensity and the pixel uniformity and texture feature
of the image. These features are first to take considering the inserted digital image.
After that, the image is converted into gray. The process of RGB to GRAY is done. To
process the image further contrast of image is done. In the proposed algorithms
subsequent noise is removed by median filter. Now the image is ready for segmentation
of the pupil of the eye image. After segmentation resized is done to evaluate whether

the image whether Cataract Eye or is normal eye.
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Figure 1. Eye Structure [205]
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Eye cataract: A cataract is an eye disorder. it affects the vision due to the formation of
clouding of the eye lens which affects the vision. The rise of cloudiness of the lens
increases the cataract increases from mild to high cataract. This is in mostly higher
people. as the level of cataracts increases the vision of the eye decreases.

DIP tool and techniques for automated detection of Eye diseases: Nowadays there is
a requirement for the automated detection technique in image processing. For various
eye disorders this system of processing certain various procedure steps namely the
insertion of an eye image. RGB to GRAY conversion, noise removal, segmentation of
pupil, feature extractions. The cost of MRI & HRT are very high. Hence these simple
basic algorithms-based systems are quite in demand. The preprocessing involves the
steps of boosting the contrast and separation of noise from these pictures. These images
are taken from sources of different conditions. The collected images may have poor
contrast and noise on it. There may be also no uniformity of illumination. If there is
noise in the raw data of the eye image it can predict wrongly. Hence, pre-processing is
performed for any detection system. After the step of pre-processing the step of pupil
segmentation is performed to achieve important information about abnormalities in the
region of interest. The extraction of many features is done from segmented images.
These features can be used further in training Artificial intelligence (Al) models in

Deep learning and Machine learning.

2. LITERATURE SURVEY

The eye disease Cataract is an eye disorder that causes unclear focal points or cloudiness on
the lens. Eye lenses are covered with ailment and it is created when a few of the protein cells
at the focal point are joined together. This prevents light from going plainly through it and
results causing loss of vision [01-03]. Cataracts are differentiated into three types normal
cataracts, sub capsular cataracts, and cortical cataracts [5]. Cataracts generally diminish the
vision. The cloudiness develops downside in the focal zone area. Generally, it occurs at the
area of the focal point [6,7]. In old age people, the possibility of occurrence is high. The
reason behind cortical cataracts is the dark and dirtiness of the external edge of the focal
point. It generally happens when there is a variation in the internal water content of the focal
point causing a split & cracks there [8,9]. Posterior sub-capsular cataract occurrence
possibility at the rear side of the lens. Guo et al. [2] showed great interest in developing a

healthcare system. so the author preferred CAD system design for cataract classification. The
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fundus images were used for grading the images. The author suggested pre-processing which
includes fundus image analysis. Then after feature extraction was done. DWT with DCT was
applied for feature extraction Further the process of cataract classification was done and then
grading and classification were done. Non-cataract fundus eye image having clearer organ details
of blood cells of veins and the area of the fovea. However, the cataract fundus images don’t
show the blood veins and fovea For classification and different grading the feature related to
frequency component edge with sudden peaks is used. To achieve good efficiency Haar
Wavelet transform can be used for feature extraction. To make different grading PCA was
used. The sketch-based approach was used to calculate the high-frequency component. The
sketch method is used for feature selection by using DCT and further classification and layer
grading of cataracts. Acharya et al. [4] mainly focus on cataract detection by using Al
techniques. Here the author applied fuzzy k means clustering algorithms which is applied on
raw optical cataract eye images to analysis all features of the image. The back propagation
algorithms (BPT) are applied to the analysis and classification of cataracts. Zheng et al. [11]
proposed the fundus image analysis to classify the cataract. The first step to classify the
cataract was pre-processing in which resizing was done. Further, the green channel extraction
was done because it provides the main details of eye images. To obtain spectrum DFT was
performed on fundus image. PCA was applied to reduce the dimension. LDA (linear
discriminant analysis) was performed to classify into four classes. To promote the classifier
ADA-Boost algorithms were applied. Kolhe and Guru [12] suggested the algorithm for fundus
image analysis. Here mainly four steps were adopted. Firstly, pre-processing was done using CLAHE
algorithms. Secondly for image feature extraction DWT and DCT were applied to find the coefficients
and after that, PCA (principal component analysis) was performed on those coefficients. In the third
step, a binary SVM classifier was used on the extracted feature for classification. In the fourth step
grading process was implemented using multi-class Fisher discriminant analysis and the cataract
classification was performed in the category of mild, moderate, and severe cataracts. Zhang et al. [13]
calculated the performance and efficiency of DCNN which is a weight sharing in the
structure of the network. Here the author has decided to detect and classify grade cataracts.
The DCNN is designed for multilayer perception for recognizing eye images. Here the initial
five layers are used in the convolution layer and three layers for connecting layers so a total
of eight layers are used. Pathak and Kumar [14] have tried to analyse the eyeball. The main
features of the eyeball image uniformity and intensity are extracted. These features have

applications in telemedicine to diagnose cataracts in the eye. Zisimopoulos et al. [15]

37



o

EaR CAREER I"OIN'T Career Point International Journal of Research (CPIJR)
PTTRHTICER AL A Fre e ©2022 CPIJR | ISSN : 2583-1895
DOI: https://doi.org/10.5281/zenodo.13772201

analysed the surgical based on surgical data. Here the author tried for the first time to train a
deep learning model. In this model, all surgical data images were used in the model by
applying ANN. To increase the speed of recognition with classification deep learning
technique was applied. The author applied training tools to detect and segmentation which is
based on CNN. It was the first attempt to make a low-cost and very easily accessible test
system. The system simulated to use cataract data set to train the model. Caixinha et al. [16]
proposed the detection of cataracts in animal models by the application of machine learning
early detection and grading mechanism was applied. The author used SVM and Bayes
classifier and random forest classification techniques. The SVM classifier showed qualitative
high performance other than in the detection and classification of cataracts. Nayak [17]
suggested using an SVM classifier to analyse and diagnose the cataracts in the eye by
analysis them. Further to classify them into normal eye, cataract eye, and post cataract eye
image the feature extraction was done. Here main features of the eye image are BRA (big
ring area), and SRA (small ring area), and their perimeter with edge pixel count were
extracted. Here SVM classifiers are used manually to focus on feature extraction of the
classified optical image. There is the main requirement to improve the correctness of the
system and it can be improved by good quality training data.Yanwu xu et al.[18] the author
used a large database of images and tried to introduce a feature for grading in linear
regression method with a group scarcity-based constraint and the performance is feature
extraction parameter analysis and regression model and data training simultaneously.
Nowadays in latest methods are to determine cataract severity based on manual assessment.
Here more better effort is applied to cataract analysis by slit lamp images. As a result, the
accuracy achieved is less. So there is a requirement of applying other specific concepts and
algorithms to produce higher efficiency. Gonzalez et al.[19] have suggested that fundus
images of the eye are used for the detection and calculated assessment of the retinal disorder.
The decision depends upon the grading of opacity for the detection of abnormalities. Here
author suggested a technique for adaptive histogram equalization. This technique can be
helpful in better realization of different levels of blurring due to different forms of cataracts.
The three colon spaces CIELAB, RGB, and HSV are analyzed.here best efforts are made by
the author to analyse fundus image characteristics. Rameshbabu [20] suggested that in image
processing edge detection is more important as edge detection is an important part of
segmentation which can be locality-based and region based approach boundary approach

edge approach is useful. It can be easily applied in pupil segmentation in our proposed
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algorithms. There is a huge application of segmentation to identify the eye image at various
stages of cataracts. Jindal et al. [21] have suggested two approaches the first approach is
based on feature extraction-based algorithms. Histograms are plotted to classify the severity
of the eye. The second is the area approach and the application of the Hough transform is
performed then the contour analysis. Then percentage of cataracts is calculated. There is a
requirement for a large database for good accuracy in results. Imran et al.[22] has suggested
the grading-based retina image analysis.in prepossessing channel extraction histogram
equalization, hat transform is used to make the retinal quality of the image. The application of
neural networks by taking the radial basis function accompanied by the self-organizing map
is done to detect cataracts. Jagadale et al. [23] applied slit lamp images with a (CAD)
computer-aided processor to detect cataracts at an earlier stage. The steps used here are lens
detection and segmentation and using the Hough transform by support vector machine
application. This technique gives 90.25% accuracy. So chances are having the closeness of
cataract grade. Li et al.[24] has tried to analyse fundus images by using deep learning by
applying a neural network and output is calculated by using a heat map. The heat map
identifies the area where the most cataracts can lie. so this paper mainly focuses on cataract
localized areas. Hossain et al. [25] applied the Deep convolution neural network algorithm to
fundus images of the retina. The DCNN has two parts training and testing with Retinal
Fundus Images. The proposed method is also incorporated with IoT devices. However, the
system does not detect mild and partial cataracts. Madhuri et al.[26] suggested the MATLAB
toolbox for applying the different operations in digital image processing. This paper explains
a method for growing MATLAB script for 2D scanning, multiresolution, different arithmetic,
logical, and relation operators are performed in MATLAB. Using image operations like RGB
to GRAY conversion, Image crop, Image rotation, image Histogram, Image Convolution,
Image DCT, and Image IDCT can be applied for different image operations. Dixit et al.[30]
described an interesting approach to shorten the time of processing with addition firstly iris
localization was done then after analysing the pupil and extracting the corner edge by using
the fuzzy method which provides the effective edge. It applies to circular regions more
accurately but it will show less accuracy when the region is not circular because the fuzzy
system will not be applied accurately. Jing ran et al.[31] the application of random forest with
deep convolution neural network for grading the cataract at different levels. The author tried
to increase the grading level to get more accuracy level. but the highest level of grading is not

defined at which the accuracy will be highest so it is the disadvantage.Azhar Imran et al.[32]
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here is the description of the segmentation technique that is applied to retina images. The Al
techniques are combined to analyse the retinal images where segmentation of the retina
proceeds. but it does not finally calculate the cataract in the eye for these images.Wena et
al.[33] explained the application of semi super vised method of learning which is particularly
applied to fundus images of eye cataracts. By using signal binary classifiers having different
levels of accuracy which is low.Yue zhou et al.[34] has tried to upgrade the Haar features and
applied discrete neural networks having the advantage of less storage memory due to discrete
state transitions in multilayer perceptions. Veni et al.[35] to test image convolution neural
network model is used and has tried to maximize efficiency to use higher epoch value. The

higher epoch value turns into higher efficiency.

3. METHODOLOGY

In the Fig 2, the flow chart of cataract detection is shown. All the steps are shown and
followed accordingly. All functions for operations are performed in MATLAB. The
MATLAB toolbox has huge applications in digital image processing. For the algorithm of
automatic detection of eye disease cataracts from a digital eye image, First of all, the Eye

image is browsed or insertion into a digital Eye image.
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Figure 2. Flowchart of cataract detection process and steps

Then the image is converted into a gray image. The process of RGB to GRAY conversion not
only converts the image into GRAY but also the elimination of hue is done. It also maintains
the luminance. The next step is to follow here image enhancement for not only highlighting

the information of the eye image but also it remove and weak unwanted information. In the
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next step, the use of the median filter is adopted to remove noise from images in the above-
proposed algorithms. This step is used before the segmentation of the pupil of after that we
follow the step of image enhancement. here the process of highlighting is done. it also
removes or weakens unwanted information. Now next step defined in the proposed
algorithms is the application of the median filter. All the tools are used from Matlab. The
software has several functions to apply in applications. The images may be added with noise.
So for removing noise median filter is used. The segmentation process focuses on the cataract
part of the eye. The basic step of image segmentation is the edge detection. The edges for
finding edges means to identify the boundaries of the edges. The different segmentation is
classified on locality region thresholding ad continuity. The region-based segmentation is the
region boundary and edge approach. Further in above mentioned algorithms resizing of the
image is done. After resizing evaluation can be done. After the evaluation process classified
cataract was found and no cataract was found or normal eye is done. Here we are taking Eye
images noise-free. There may be noise present which is removed by noising the image. This
can also be done by using a Gaussian filter. The Gaussian filter may be used for suppressing

frequency components reducing noise and blurring the region of an image.

4. RESULTS & DISCUSSION

The above-mentioned algorithms are applied in the Digital image processing toolbox
provided by MATLAB Software. In Fig 3.1 and Fig3.2 digital eye image is taken in image a.
Then it is converted into image b by using RGB to GRAY conversion. After the image
conversion contrast image c is obtained. Then it is further passed through the median filter to
get image d. The area for segmentation of the pupil is identified in image e. Further in image
f segmented pupil area is shown. The image f is further resized to get image g. The enlarged

cataract area is shown in image h.

41



o

EaR CAREER I"OINT Career Point International Journal of Research (CPIJR)
PTTHTIRHL AEAL A Fr e ©2022 CPIJR | ISSN : 2583-1895
DOI: https://doi.org/10.5281/zenodo.13772201

FigE L:{alCve mnope;m) Cray imape: i urdrass imape:id B edizn Feer;i={Punil sepmertation:) ) Sepment=d

pupil:mHesze area;thi ataract area of bye

42



::m CAREER I"OINT Career Point International Journal of Research (CPIJR)
Ko LT ©2022 CPLIR | ISSN : 2583-1895
DOI: https://doi.org/10.5281/zenodo.13772201

~~CIKIES

Fa2.2:alEpe imags (a5 Imege: o foontras mapsgdiMedian Finesizimudl sogmentat o
l5epmiented pupljgResize arca:lhalataract o of Eve

I: I8 d
I E h

Fia A Sz ulE we migme i o riy s e [ Cunlasl i ges ] Bsadioe s Fler ;e Pupil seamsonlal s

Frezmented pupl;iiRacioe orenhiMammal anea of Eve
A bk [ i

- F E r

ihinid e immpeglliGey magstolinnboasl i Ao Lillse e lEapil sagmee s slizng

ibEepreenned puplllplResioe areahiMareal arsa of Epe

43



::m CABEER I'"OINT Career Point International Journal of Research (CPIJR)
Ko LT ©2022 CPIJR | ISSN : 2583-1895
DOI: https://doi.org/10.5281/zenodo.13772201

The above-mentioned algorithms are applied in the Digital image processing toolbox
provided by MATLAB Software. In Fig 3.3 and Fig3.4 digital eye image is taken in image a.
Then it is converted into image b by using RGB to GRAY conversion. After the image
conversion contrast image c is obtained. Then it is further passed through the median filter to
get image d. The area for segmentation of the pupil is identified in image e. Further in image
f segmented pupil area is shown. The image f is further resized to get image g. The enlarged
cataract area is shown in image h. It is required to be a cost-effective method. So there is a
need to design advanced and more structured methods for cataract examination and cure with
the possibility of early-stage prevention, There is a need to reduce the manual pre-
processing. There should be more efforts to make the algorithms focused and highly
automated to increase accuracy. In the future, Many types of image processing tools may be
used on the eye image. The system can be designed so that we can detect and analyze

cataracts at home and then immediately consult to doctor for further treatment.

5. CONCLUSION

This work presented here with an algorithm to detect and analyze the features of cataract eye
images, based on the above method the tool of Digital Image Processing in MATLAB is
used. The proposed method of detection may be performed on real eye images which can be
obtained from eye hospitals or eye clinics and also real images obtained from Eye images
obtained from Eye specialist doctors. In this method, an eye image is taken then firstly it is
converted to gray. Furthermore, the contrast enhancement of the image is done. To suppress
noise from the image. Further segmented area of the pupil is identified. Further resizing and
analysis show the position which is normal eye or cataract eye image. This proposed method
can work well on real-time images. There can be application on non-circular pupils. it may be
proven a more structured detection technique. Good attempts are made to make accurate

results and for the detection of advance stage cataracts.
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Abstract. Sentiment Analysis is the computational treatment of opinions, sentiments and
subjectivity of text and use them for the benefit of the business operations. This survey paper
tackles a comprehensive overview of various sentiment analysis applications related to E-

commerce data and includes analysis of related papers from 2008 to 2020.

This paper gives overall idea about various data pre-processing techniques, Sentiment
Analysis algorithms, its accuracy, further improvements and other related details of each
referred applications used, as literature survey in the area of E-commerce. The main
contributions of this paper include comprehensive analysis of many relevant E-commerce
articles, illustration of data pre-processing techniques and the illustration of the recent trend
of research in the sentimental Analysis and related areas.

Keywords: Sentiment Analysis, data pre-processing techniques, E-commerce data.
Introduction:

Artificial intelligence (Al) teaches systems to to intelligent things. Machine Learning(ML),
which is the sub-field of Artificial Intelligence teaches systems to do intelligent things that
can learn from experience. Natural Language Processing (NLP), which is the sub-field of
Machine Learning teaches systems to be intelligent, learn from experience and understand the

human language.

NLP is a branch of Al which deals with the interaction between computers and humans using

any natural language. The objective of NLP is to read, decipher, understand and make sense.
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The more data you collect, the more you can correct your algorithm’s mistakes and reinforce

its correct answers.

Every second, on an average, almost 6,000 tweets are tweeted on Twitter, which corresponds
to around 350,000 tweets sent per minute, 500 million tweets per day and almost 200 billion
tweets per year [51]. Facebook users create almost 3.2 billion likes and comments every day
[50]. Generally, almost everyone reads amazon reviews before buying any valuable. To
generate that reviews, we have to do text mining and text classification. Text mining is the
process of exploring sizable textual data and patterns generate valuable insights enabling
companies to make data-driven decisions. It converts unstructured data to structured data.
You can summaries or visualize the data. Text classification is nothing but the process of
assigning tags or categories to text according to its content like spam mails, document
classification in particular label, sentence classification as the sentence can have positive or
negative sentiment, customer support to make out their liking or disliking of a particular

product, Sentiment Analysis(SA), content recommendation etc.

Sentiment Analysis has become most important application of Natural Language Processing.
Sentiment analysis is the process of examining a piece of text for opinions and feelings.
There are ample of real-life use cases for sentiment analysis that include understanding how
consumers feel about a particular product or service, looking for signs of depression, or to see

how people respond to certain advertise and political campaigns.

Data Pre-processing techniques play an important role. [6] In spam filtering process with
Naive Bayes Classification the authors achieved moderate prediction before applying any
Data Pre-processing techniques but after applying proper data pre-processing, they have
improved the prediction accuracy and also proved that the Pre-processing done on data has a
larger impact in the performance of the Naive Bayes classification.

High dimension while processing the text is one of the major issues. In text processing, the
total number of distinct words in a corpus is known as dimensions. With data Pre-processing
the dimensions of text corpus can be reduced. It is possible to reduce the size of dictionary of
email dataset from 1093044 words to 654000 after applying various data Pre-processing

techniques like tokenization, removal of URL’s, ‘@’ symbol, punctuation marks, money
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symbols, white spaces and special characters, lowercase conversion, stop-word removal,
enhanced stop word removal, removal of email signature and lemmatization strategies
respectively. [7] In one more study of data Pre-processing techniques, it is seen that the
dimension of corpus has been reduced drastically, when studied on BBC news and BBC

sports dataset.[8]

There are three main classification levels in SA: document-level, sentence-level and aspect-
level SA. Document-level SA aims to classify an opinion; whether the document as
expressing a positive or negative opinion or sentiment. It considers the entire document as a
basic information unit. Sentence-level SA is used to classify the sentiment expressed in each
sentence. The first step for sentence level sentiment analysis is to identify whether the
sentence is subjective or objective. If the sentence is subjective, then only Sentence-level SA
can determine whether the sentence expresses positive or negative opinions. Classifying text
at the document level or at the sentence level does not provide the necessary detail needed in
many applications. We need to go to the aspect level to obtain these details. Aspect-level SA
is used to classify the sentiment with respect to the specific aspects of entities, which is a

noun in general. The first step is to identify the entities and their aspects. [42]

This survey can be useful for new researchers in the field of Sentiment analysis and very
specifically for E-commerce purpose only, as it covers the most famous SA techniques and
its applications that to, only in the specific domain of E-Commerce. This survey uniquely
gives a refined categorization to the various SA techniques for the purpose of finding insights

of E-commerce data only and not any other types of reviews.

2. Objective

To conduct an extensive comparison of the Data Pre-processing techniques by applying it to
some algorithms to generate the model and assess the effect of data Pre-processing
techniques

To compare the speed of five different types of Pre-processing technique - Stemming,
Stemming and Lemmatization, Stemming and Spelling Correction, Stemming and Term
Frequency -Inverse Document Frequency & Data Pre-processing with all Pre-processing

Techniques.
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To compute the accuracy of Support Vector Machine (SVM), Random Forest Classification
and Multinomial Naive Bayes (NB) classifiers to assess the better performer.

To provide a complete picture to the researchers, who wants to work further in this area about
how many researches have been done so far with sentiment analysis in the domain of E-
Commerce and which algorithms are being used. The accuracy each algorithm could achieve
with given set of data and what further improvements are suggested. Based on that a

researcher can decide where to start a research work from.

3. Literature Review of Sentiment Analysis Applications on E-Commerce Data
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Table 1 contains information about various researches that have been done so far on

sentimental analysis, specifically on product reviews.

4. Research Methodology

This paper is intended to study various Pre-processing techniques in different combinations to
find the importance of each data Pre-processing techniques. For this paper, data has been
collected from github. The data file modi-trainedtweets.csv has been collected from
github[3], which has the twitter file all-trainedtweets.csv, in which data collected from Modi
ji and Rahul Gandhi’s tweets, along with the sentiment score of a people about both of them.
Hence, we have done supervised Learning for this paper and applied a few of its algorithms.

In this study we have just took partial data, only of Prime Minister Modi ji and studies that.

The sources of papers for preparing Table 1 content are IEEE Xplore, ACM digital library,
Re-search gate and Elsevier. Total 33 articles presented in this research paper which are
related to sentiment analysis in the area of product review only. The algorithms used in this

paper are mainly Support Vector Machine and Naive Bayes classification.
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We have applied following Data Pre-processing Techniques, for which we have used Python

programming using Google Collaboratory online editor:

. Replace non alphabets to blank space

. Remove single char

. Spell check and correction

. Convert all character to lower

. stemming the words

. Lemmatization of the words

. Applying Bag of Words OR Term Frequency-Inverse Document Frequency technique

Replace non alphabets to blank space: The reason for converting a non-alphabet character to
a blank space is there that any non-alphabet character like %,$,#,@ etc doesn’t have any
meaning towards any sentiment of a human. In Python it can be done with Regular
expression and sub() method of regular expression.

Remove single char: The reason for removing a single alphabet is that any single character
doesn’t have any meaning towards any sentiment of a human. In Python it can be done with

Regular expression and sub() method of regular expression.

Spell check and correction: To know the meaning of any word is extremely important to
know the sentiment conveyed. And for that the correct spelling is very much required. One of
the ways to correct the incorrect spellings in Python by using TextBlob. To use it, we require
to import nltk package and download punkt.

Convert all character to lower: The reason for the upper-case letters is to reduce the features
(total unique words). Because ‘Hello’ and ‘hello’ can be consider as two separate words. So,
if we convert all text content to either upper case or lower-case letters then that way we can
reduce the dimensions. Generally, it is easy to read all lower-case letters than all upper-case
letters. In Python it can be done with lower() method of String class.

Stemming the words: Bringing the word to its root word, [2] but not necessarily to be the
dictionary word is called stemming. For example, happier, happiest can be stemmed to happi.
The reason for stemming the word is again to reduce the features. In Python it can be done
with stem() method and PorterStemmer required to import from nltk.stem.porter. It also
removes the stop words like am, an, the, this, that etc., which doesn’t have any sentiment

value.
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Lemmatization of the words: Bringing the word to its root word, [2] but as per the dictionary
word is called

Lemmatization. In other words, Lemmatization follows lexical knowledge to get the root
word for original one. For example, caring will become care after lemmatization. The reason
for lamming the word is again to reduce the features. In Python it can be done with lemmatize

() method, which can be called on the object of WordNetLemmatizer.

Applying Bag of Words OR Term Frequency-Inverse Document Frequency technique: In bag
of words, all unique words are to be searched from the corpus, then we note the frequency of
occurrence of each unique word and then we sort them in descending order. All the word
mapped with vector we have are used to represent each sentence. Bag of Words is used to
create the dimension vector, but it is having some drawbacks and to overcome that
drawbacks, Term Frequency-Inverse Document Frequency is used. Bag of words creates
sparse matrix, which occupies a lot of space and increase complexity. Also, each word can be
represented as either one or zero, but not the weight as anything between zero and one.[5]

For purpose of extraction of numeric parameters from plain text, TF-IDF (Term Frequency
Inverse Document Frequency) is used which makes possible to calculate the “weight” of
word in document based on its “reverse” frequency in other texts in the whole corpus. TFIDF
is mainly used to compute the usefulness of each word in the document. [4] TF measures how
many times a word appears in the document and IDF represents how common the word is
across the different documents. We can calculate TF-IDF directly in Python by importing
TfidfVectorizer from sklearn. And require to create the object of TfidfVectorizer using
parameterised constructor. On that object fit transform() method should be called using the

parameter as the entire document.

We have combined different data Pre-processing techniques in five different combination in
our study. Various combinations are taken as follows:

Data Pre-processing with Stemming: In this step, a, d and e data Pre-processing techniques
are used

Data Pre-processing with Stemming & Lemmatization: In this step, a, d, e and f data Pre-

processing techniques are used

85



::L) A I_ElF.F.R MOINT Career Point International Journal of Research (CPIJR)
R TSR ©2022 CPIJR | TSSN : 2583-1895

DOI: https://doi.org/10.5281/zenodo.13772201

Data Pre-processing with Stemming & Spell correcting: b, a, ¢, d, and e data Pre-processing
techniques are used

Data Pre-processing with Stemming & TFIDF: a, d, e and g data Pre-processing techniques
are used

Data Pre-processing with all Pre-processing Techniques used from a to g.

All NLP algorithms including sentiment analysis works on numbers. That means that we
can’t use text as the input to any algorithm directly. Various algorithm can be Multinomial
Naive Bayes or K nearest neighbour or Regression or Support Vector machine or Random
Forest or any other algorithm. To make the algorithm compatible with text, we have used Bag
of words algorithm, which coverts each term to a number. For each tweet, an array of
numbers will be generated. First, all unique words are found and that will be considered as
one of the dimensions (columns) of the array. If a particular word is present in that sentence
of the array, then the element of that row and column becomes 1 else it becomes 0 (zero).
For each tweet (text), we have corresponding sentiment score also in our data file. Hence,
each tweet, which is converted to zeros and ones becomes x column and each corresponding
tweet score becomes the y column. Both are array of numbers.

Now we can split the data into training set and test set. Here, we have considered 70-30 ratio
of training set and test set. Once, splitting is done, then we generated three different model —
Multinomial Naive Bayes, Support Vector Machine and Random Forest algorithm, to assess

its effects.

5. Data Analysis and Discussion

5.1 Data Analysis and Discussion of Data Pre-processing

As it is a kind of supervised learning, we have just first checked with bar chart as shown in
figure 1 and with pie chart as shown in figure 2 that how many positive tweets are there in
favour of Modi ji and how many negative and neutral tweets are there; irrespective to any

data Pre-processing techniques and irrespective to designing any model.
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Figure 1 and Figure 2: negative, neutral, and positive sentiments as per the tweets and
sentiment score in the datafile

Our first objective was to conduct an extensive comparison of the Data Pre-processing
techniques by applying it to the same algorithms to generate the model and assess the effect
of data Pre-processing techniques. The study of which is shown in the following table 1.

For that first, we have checked step 1 that is Data Pre-processing with Stemming. As we can
observe from Table 2 that step 1. Data Pre-processing with Stemming gives better results by
applying it on Random Forest algorithm.

The step2. Data Pre-processing with Stemming & Lemmatization gives best results by
applying it on Random Forest algorithm.

The step3. Data Pre-processing with Stemming & Spell correcting gives best results by
applying it on Support Vector Machine algorithm.

The step4. Data Pre-processing with Stemming & TFIDF gives best results by applying it on
random Forest algorithm.

The stepS5. Data Pre-processing with all Pre-processing Techniques gives best results by

applying it on Support Vector Machine algorithm.

I.Data Pre- | 2.Data  Pre- | 3.Data Pre- | 4. Data Pre- | 5. Data Pre-
teps | processing | processing processing processing processing
Model with with with with with all Pre-
accuracy Stemming Stemming & | Stemming & | Stemming & | processing
Lemmatizatio | Spell TFIDF Techniques
n correcting
Multinomial | 0.78967 0.79705 0.7749 0.76753 0.76753
Naive Bayes
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SVM 0.79336 0.79705 0.81181 0.81181 0.80812
Random 0.80812 0.80443 0.80073 0.81550 0.80812
Forest

Table 2 — Effect of Various steps of Data Pre-processing Techniques on Multinomial Naive
Bayes (NB) classifiers, Support Vector Machine (SVM) and Random Forest Classification.

Our next objective is to compare the speed of five different types of Pre-processing technique
- Stemming, Stemming and Lemmatization, Stemming and Spelling Correction, Stemming
and Term Frequency -Inverse Document Frequency & Data Pre-processing with all Pre-
processing Techniques. The figure 3 shows the time taken in seconds for each of the execute

data Pre-processing steps in Python.

Preprocssing Steps Vs Time in Seconds

BOO +
700 1
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Time in Seconds

300 1
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0 T T
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alheetE S
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Figure 3

Figure 3 clearly shows that steps 3 and 5 takes more time to execute compared to all other
steps. In step 3 and 5, the spelling correction algorithm takes ample amount of time because
in these two steps that algorithm is used, which takes each word into consideration and check
with the dictionary of English language and correct the spelling which is incorrect.

The general belief is that as the correct spelling we take into the procedure to model the

algorithm, definitely very good results should come up as far as model accuracy is concerned
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but as we can observe in the table 2, there is no drastic change observed after running the
module of spell check and correction. So, in our opinion, this step of spell correction can be

avoided.
5.2 Data Analysis and Discussion of Machine Learning Algorithm
Mainly the research in this area is based on feature selection and algorithm used.

5.2.1 Feature Selection in Sentiment Classification

Sentiment Analysis task is considered a sentiment classification problem. The first step in the
SC problem is to extract and select text features. Some of the current features are [45] Terms
presence and frequency, Parts of speech (POS)[46], Opinion words and phrases and

Negations.

Feature Selection methods can be divided into lexicon-based methods that need human
annotation, and statistical methods which are automatic methods that are more frequently
used [44]. Other methods also can be used in Feature Selection like information gain and Gini

index [45].
5.2.2 Sentiment Classification Techniques

Sentiment Classification techniques can be roughly divided into machine learning approach,
lexicon-based approach and hybrid approach [47]. The Machine Learning Approach (ML)
applies the famous ML algorithms and uses linguistic features. The Lexicon-based Approach
relies on a sentiment lexicon, a collection of known and precompiled sentiment terms. It is
divided into dictionary-based approach and corpus-based approach which use statistical or
semantic methods to find sentiment polarity. The hybrid Approach combines both approaches
and is very common with sentiment lexicons playing a key role in most methods. The text
classification methods using ML approach can be roughly divided into supervised and
unsupervised learning methods. The supervised methods make use of many labelled training
documents. The unsupervised methods are used when it is difficult to find these labelled

training documents. The lexicon-based approach depends on finding the opinion lexicon
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which is used to analyse the text. There are two methods in this approach. The dictionary-
based approach which depends on finding opinion seed words, and then searches the
dictionary of their synonyms and antonyms. The corpus-based approach begins with a seed
list of opinion words, and then finds other opinion words in a large corpus to help in finding
opinion words with context specific orientations. This could be done by using statistical or

semantic methods.
5.2.3 Related Fields to Sentiment Analysis

Emotion detection, building resources and transfer learning are some related fields to
sentiment analysis. The sentiment reflects feeling or emotion while emotion reflects attitude
[48]. It was argued by Plutchik [49] that there are eight basic and prototypical emotions
which are joy, sadness, anger, fear, trust, disgust, surprise, and anticipation. Emotions
Detection (ED) can be considered a SA task. SA is concerned mainly in specifying positive
or negative opinions, but ED is concerned with detecting various emotions from text. As a
Sentiment Analysis task, ED can be implemented using ML approach or Lexicon-based
approach, but Lexicon-based approach is more frequently used. Building Resources (BR)
aims at creating lexica, dictionaries and corpora in which opinion expressions are annotated
according to their polarity. Transfer learning extracts knowledge from auxiliary domain to
improve the learning process in a target domain. Table 3 shows each algorithm whose
accuracy is mentioned in the respective papers. There are some papers in which exact
accuracy is not mentioned but just conveyed that one algorithm is better than other algorithm.
The data of table 3 is defined using data of Table 2. Table 2 data is nothing but taken as the

outcome of the study of literature review. The visualization of data is shown in Figure 4.

Table 3: Algorithm and its accuracy

Sr Algorithm Algorith Acc Numbe
no m (in urac r of
bar y times it
chart) is used
1 ARRIM model ARRIM - 1

2 Artificial Neural Networks ~ ANN 89.1 1
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1

3 association rule mining ARM 79.6 1
4 Datumbox DB - 1
5 Decision Tree DTT 82 2
6 deep learning technique DLT - 1
7  DSTS model DSTS - 1
ESAGB 1
8  ESAGBA model A 82

Fuzzy Opinion Mining 855 1

9  Model FOM 8
Gated Recurrent Unit with 87.7 1

10 Deep Learning GRL 8
11 IBk IBK 100 1
533 1

12 J48 J48 3
90.3 1

13 K-Nearest Neighbor KNN 3
14 LDA algorithm LDA 675 2
Machine learning 2

15 algorithms MLA -
742 1

16 Maximum Entropy ME 8
89.0 4

17 Naive Bayes classification =~ NBC 3
18 Naive Bayes Multinomial NBM - 1
19 NLTK NLTK - 1
928 2

20 RandomForest RF 9
21 RandomTree RT 100 1
22 Recursive Deep model RDM 81.8 1
23 SENTI SENTI - 1
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sentiment classification 1
24 approach SCA -
Sentiment compensation 1
25  technique SCT 93.6
26 SentiWordNet classification SWN 715 2
SLCAB 1
27 SLCABG G 93.5
96.6 2
28 SMO SMO 7
supervised machine 3
29  learning algorithm SMA 79.6
87.1 7
30  Support Vector Machine SVM 3
855 1
31  Tree Bank Model TBM 8

Algorithm VS Accuracy (%)

120
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Figure 4: Visualization of Algorithm VS Accuracy

We can see from the table 3 and its visualization as per figure 4, that minimum accuracy is
shown by J48 algorithm which is 53.33 percentage; whereas maximum accuracy can be
shown by IBk and RandomTree (RT), that is exceptionally good — 100 %. But when we

check it minutely, then we can make out that its calculated on offline data. It is not mentioned
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that data were all structured data, unstructured data or semi structured data. Further negative
statements are considered or just the negative words are considered. Also, only
adjective/adverb words are considered, but not Noun[43]. Also, we are not sure that response
came from positive question or negative question. Table 3 also shows that Support Vector

Machine is used most frequently for sentiment analysis on product or e-commerce reviews.
6. Conclusion

The final objective of the paper is to compute the accuracy of Support Vector Machine
(SVM), Random Forest Classification and Multinomial Naive Bayes (NB) classifiers to
assess the better performer. As we can see the table 1, it is the Random Forest which is the
best one irrespective of whatever Data Pre-processing technique is used, but Support Vector
Machine also is good. It is very near to Random Forest. More precisely, if you want to use
SVM algorithm, then it is better to use TFIDF rather than Bag of Words. For SVM spell
check and correction can also give the same output as TFIDS but TFIDF takes very less time

comparatively as shown in figure 4, to get better model accuracy.

There are plenty of data Pre-processing techniques but all are not used in this paper. Some of
them, which we have not used in this paper are removal of HTML tags, removal of URLs,
converting numbers to words, convert accented characters to ASCII characters, converting
chat conversion words to normal words, expanding contractions, converting emojis to words,

removing rare words, etc.

To find the most appropriate machine learning algorithm technique, the researcher can work
on all the algorithms which have achieved accuracy of 85% or more in this study. ANN,
FOM, GRL, IBK, KNN, NBC, RF, RT, SCT, SLCABG, SVM and TBM are the algorithms
which falls under this category. So, the researchers can compare the accuracy using the same

data set and decide which one gives the highest accuracy.
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Abstract:

Health care sector in India is witnessing rapid transformation due to the entry of private
sector participation. However, a large majority of the poor still depend on government
hospitals for their medical treatment. As a result, there is heavy pressure on the government

hospitals including on OPD services in giving timely and quality services.

Patients’ degree of satisfaction is one indicator of the quality and effectiveness of the
healthcare services. Hospitals now a days have become more customer centric and try to
provide better services to the patients in private as well as public hospitals. However, private

hospitals are not affordable to be poorer section of the society.

The present research is a cross sectional study among 100 OPD patients of a government
hospitals in Mumbai. A five points Likert scale was used to evaluate the level of satisfaction
of the impatient in the OPD section. The findings of the research revealed that the overall

level of satisfaction is improving.

However, there are still major challenges faced by the patients in the OPD in public hospitals.
This includes delay in registration of patients, more waiting time in the queue, lack of

sufficient doctors, lack of facilities in the waiting area and so on.

Hence, hospitals should apply the Queuing Theory of operation research to help the patients

to get better services and reduce waiting period and higher level of customer satisfaction.
Keywords: Health Care, Inpatient, Outpatient, OPD, Service Quality

1. Introduction:

100



o

EaR CAREER I"OIN'T Career Point International Journal of Research (CPIJR)
PTTHTIRHL AEAL A Fr e ©2022 CPUR | ISSN : 2583-1895

DOI: https://doi.org/10.5281/zenodo.13772201

The health care in Mumbeai includes government hospitals and private hospitals. There
are large number of government hospitals such as J J Hospital, St. George Hospital,
Cama Hospital, G.T. Hospital. Besides government hospitals, there are hospitals
managed by Municipal Corporation which include primary and secondary health care
centres. There are large number of private hospitals such as Hinduja Hospital, Jaslok
Hospital, Breach Candy Hospital, Bombay Hospital, Lilavati Hospital, Nanavati
Hospital, H N Hospital, Apollo Hospital, Reliance Hospital, Wockhardt Hospital,

Kohinoor Hospital, Hiranandani Hospital and so on.

The total number of hospital beds in Mumbai are 24984 which include 13689 private
and 11245 public. Thus, private hospitals account for 55 percent of total bed capacity

and public hospital account for 45 percent of the overall bed capacity.

However, the existing facilities of health care are not adequate as compared to the
population of Mumbai city. The health care services provided by the private hospitals
are the expensive and beyond the capacity of the weaker section of the society. Thus,
the weaker section and the low-income bracket people depend on the public hospitals

which provide free health care facilities.

This has created heavy pressure on the public hospitals as against deficient
infrastructure, unmanageable inpatient, deficient staff including doctors and poor
quality of services. Against this background, research is carried out at Mumbai
government hospitals (J J Hospital) to assess the level of satisfaction experienced by

the patient in the OPD.

2. Research Objectives: The research objective of the research are:
To find out the current status of the healthcare facilities in Mumbai cities
b. To assess the level of patient satisfaction in the OCD a public hospital 3 to ascertain
the issues and challenges of the patient OPD
c. To suggest measures to improve the healthcare services and enhance inpatient

satisfaction

3. Review of Literature:
1. Dawal D Desai (2012) found that the healthcare system in the city of Mumbai is

deteriorating despite the affordable healthcare in offered by state government and

101



o

EaR CAREER I"OIN'T Career Point International Journal of Research (CPIJR)
PTTHTIRHL AEAL A Fr e ©2022 CPUR | ISSN : 2583-1895

DOI: https://doi.org/10.5281/zenodo.13772201

Mumbai Municipal Corporation. One of the major problems is the large number of
people living in the slums and poor economic conditions. There is rapid increase in
the migrants in the city over the period of time which has resulted in shortage of
healthcare services and other facilities.

2. Vikas Bajpai (2014) highlighted the issues and challenges faced by public hospitals

in the country. These includes shortage of infrastructure, shortage of medical staff,
(Doctors, nurses and other staff), Unmanageable pressure of inpatient, poor service
quality and higher out of pocket expenses.
The total number of hospitals beds in the country are 1.37 million which include 5.40
lakhs beds under public hospitals, and 8.33 lakhs beds under private hospitals. In
public hospital, 50% of beds are functional and another 50% are non-functional. In
private hospitals, 70% beds are functional and 30% are non-functional.

3. S. Glady Eswara Raj (2019) Elaborated on the challenges faced by the public

hospitals and private hospitals in India. A survey was conducted around 112 patients.
The findings of the research revealed that, in case of public hospitals, the major
problems are lack of personal attention, inadequate staff in case of emergencies, no
proper consulting times, poor relationship with the patients, lack of immediate
processing of bills, tips money demanded by the lower staff, poor quality of services,
lack of basic facilities (Canteen, Parking, Waiting room, restroom for visitors).
Unhygienic environment and lack of the use of the latest technology.
In case of the private hospitals, the major problems are higher fees, (rank 1),
discrimination in fees, charged (ranked two), long waiting time (rank three), long
waiting time (rank three), lack of Operation theatres (rank four), poor consultancy
services (rank five), lack of facilities (rank sixth), lack of use of the upto date
technology (rank seventh) and so on.

4. Sarwal Rakesh (2021) focused on the concept of “Not for Profit Hospitals’ in the
country to bridge the gap in the health care sector. The share of government hospitals
in urban areas is 35% and rural areas is 45.7%. While the share of private hospitals in
the urban areas is 61.4% and rural areas 51.9%. The share of not for profit is only 2 to

3 percent.
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The average medical care cost is Rs. 20134. In case of government hospitals, it is Rs.
4452 and in case of private hospitals it is Rs. 31845. In case of Not-for-Profit hospital,
the cost is Rs. 24233.

The not-for-profit hospitals reduce their expenses due to lower salaries of doctors than
the market rates (lower by 50% to 75%), lower salaries of other staff (by 20% - 30%)
and by way of multitasking work force which leads to less number of manpower than
the standards.

5. Neha Taneja (2021) conducted research to assess the patients’ level of satisfaction in
OPD hospital at government hospital, New Delhi. A cross sectional research was
conducted among 547 patients which included 58.4 male and 41.1% female. The age
group of the respondents vary between 18 years upto 70 years with the mean age of
35.34 years.

19.2% of the respondents were first time visitor to OPD while 36.9% were visiting
second time and 43.9% visited more than two times. 26.7% OPD visits were for
surgery, 29.4% for the medicine, 11.3% for dermatology, 3.8% for pediatrics’, 15.2%
for orthopedic, 7.1% for ophthalmology and 6.4% for others.

The findings of the survey shows that 86.3% of the patients were satisfied with the
OPD services and 89.2% suggested that they will recommend this health care to
others also. Majority of the patients were satisfied with respect to convenience (88%),
accessibility (87%), proper signages (72.6%), facilities in the waiting areas (70.1%),
cleanliness (67.9%) and so on.

6. Kiran Kumar (2020) conducted cross sectional research on ISO OPD patients. The
findings of the research revealed the mean score of 8.67 for waiting time, 4.95 for
cleanliness, 3.84 for staff behavior, 10.53 for doctor’s behaviour and 5.73 for
facilities. The mean score of patients OPD level of satisfaction was 33.72 with 29
minimum score and 38 maximum score. Thus, there is higher level of patient

satisfaction from OPD services.

4. Research Methodology: The details regarding research design can be seen as below:
a. Nature of Research Design: The present research design is exploratory in nature as it
explores the level of satisfaction among the selected OPD patients in public hospital

(JJ Hospital) in Mumbai.
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b. Sources of Data: The research is based on the primary as well as the secondary data.
The primary data was collected from the sample respondents selected for this purpose.
The present research is a small component of the research work being undertaken by
the research scholar for his Ph. D. thesis. The secondary data was collected from the
review of literature and other published material on the subject.

c. Sampling Methods and Size: The methods of sampling used in the research are the
non-probability sampling (non-random sampling) which include convenience
sampling. The size of the sample was 100 respondents.

d. Instrument of Data Collection: The primary data was collected with the help of
questionnaire which was based on six different variables.

e. Statistical Tools Used: The research is based on simple percentage and mean score for
data analysis. Each variable of the research is presented in the form of table and graph

(pie-diagram). Further on the basis of these tables and graphs inferences are drawn.

5. Data Analysis: The details regarding the data analysis can be seen as below:

1. Availability of Proper Information and Guidance: Respondents were asked about
the availability of proper information and guidance in the hospitals. The response in
the regard can be seen from the following table.

Table No. 1

Availability of Proper Information and Guidance

Sr. s
Description | Number | Percentage Availability of Proper
No. Information and Guidance
1 Very Good 20 20
2 Good 30 30 H Very Good
20% 20%
- M Good
3 Satisfactory 10 10 .
Satisfactory
4 Poor 20 20 Poor '
B Very Po'@r."'
5 Very Poor 20 20 -
6 Mean Score 3.1
Total 100 100

Inferences: It can be observed that 20% of the respondents indicated very good. 30%

of the respondents indicated Good. 10% of the respondents indicated satisfactory,
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20% of the respondents indicated poor and 20% of the respondents very poor. The

mean score was 3.10.

Waiting Time at the Registration Window: The details regarding the waiting time at

the registration window can be seen from the following table.

Table No. 2

Waiting time at the registration window

Sr.
Description Number | Percentage
No.
More than One
1 20 20
hour
Between 30 mins. 29
2 20 20
to 1 hour
3 Half an hour 10 10
4 Twenty minutes 30 30
Less than Twenty
5 . 20 20
minutes
6 Mean Score 2.9
Total 100 100

20%

Waiting time at the registration

window

B More than One

hour
H Between 30 mins.

to 1 hour
Half an hour

Twenty minutes

 Less than Twenty - -
minutes :

Inferences: It can be seen from the above table that there is higher waiting time at the

registration ranging from half an hour to one hour. The mean score of this variable is

2.90.

Waiting Time in the Examination queue: The details regarding the waiting time

required for the availing the health services can be seen from the following table.

Table No. 3

Waiting time in the examination queue
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:I:. Description | Number | Percentage
1 Very Low 10 10
2 | Moderate 15 15
3 | Higher 20 20
4 | Very High 30 30
5 | Intolerable 25 25

6 | Mean Score 2.55

Total 100 100

S

Waiting time in the examination

queue

Ea &

H Very Low
B Moderate
Higher

Very High

M Intolerable

Inference: It can be seen from the above table that 75 percent of the patients pointed out that

the waiting time in the queue to check up is extremely high. This results in some patients wait

and leave the place, jumping queue and infighting.

4. Behaviour and Attitude of the Hospital Staff: The behaviour and the attitude of the

hospital staff can be seen from the table given below:

Table No. 4

Behaviour and Attitude of the Hospital Staff

:Il; Description | Number | Percentage
1 | Very Good 20 20
2 | Good 10 10
3 | Satisfactory 20 20
4 | Bad 30 30
5 | Very Bad 20 20
6 | Mean Score 2.4
Total 100 100

Behaviour ar;ci E{titude of the

Hospital Staff

20%:120%

10%

W Very Good

m Good
Satisfactory
Bad

B \VeryBad %

Inference: It is seen from the above table that majority of the patients are not happy with the

behaviour and attitude of the hospital staff. 50% of the patients indicated bad and very bad.
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While 20 percent indicated satisfactory. Only 30 percent pointed out Good and Very Good.

The mean score is 2.40 for this variable.

5. Time provided for medical treatment: The level of satisfaction regarding the time

Time provided for medical treatment

spent on medical treatment in OPD can be seen from the following table.

Table No. 5

:I: Description Number | Percentage
1 Very Good 30 30
2 Good 20 20
3 Satisfactory 20 20
4 Poor 15 15
5 Very Poor 15 15
6 Mean Score 3.35
Total 100 100

-

Time provided for medical

15%

20%

treatment

30% !

_20% -

H Very Good

M Good
Satisfactory
Poor

M Very Poor

Inference: It can be seen from the above table that 50 percent of the patients are satisfied

regarding the time provided for the health care treatment. Only 30 percent of the patients are

not satisfied with the time given for treatment.

6. Rating of the overall OPD services by the patients: The overall level of the

patient’s satisfaction from the OPD services can be seen from the following table.

Table No. 6

Rating of the overall OPD services by the patients
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Sr- Description | Number | Percentage Rating of the overail OPD services
No. by the patients
1 Very Good 30 30
2 [ Good 20 20 mvenCe
- B Good
3 Satisfactory 10 10 Saticbriol
4 Poor 20 20 Poor
5 Very Poor 20 20 H Very Poor
6 Mean Score 3.2 3
Total 100 100

Inference: It can be seen from the above table that the overall level of satisfaction of the

patients from OPD services is satisfactory as the mean score is 3.20. 50 percent of the

respondents indicated very good and good. While 40 percent indicated poor and very poor. It

seems that the quality of services in the government hospitals are improving.

Summary and Conclusion: The major findings of the research are summarized as
below:

The health care system in Mumbai consists of government run hospitals, private
managed hospitals, Municipal Hospitals, Community based hospitals, not for profit
hospitals and so on. The existing facilities in terms of number of beds, doctors,
supporting staff, infrastructure are not sufficient for the rising population or higher
demand for health care.

The number of beds under the private sector are much higher than the public sector.
As a result the share of private sector hospitals in the urban areas is 61% while that of
the public sector is 35%. However, the private sector hospitals due to higher cost of
medical treatment are not affordable for the poor and lower income group households.
As a result, the lower income group people depend on public hospitals for their
medical care and treatment. This has resulted in higher level of pressure on the
existing deficient infrastructure and facilities.

Government hospitals OPD get higher flow of patients each day beyond the existing

capacity of the hospitals. Besides the patients face various challenges or problem is
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getting timely health check. It includes longer time for registration, longer waiting
time, lack of basic facilities in the waiting area, shortage of doctors and staff.

The present research focused on the six variables to assess the patients level of
satisfaction from the OPD services in public or government hospital. The mean score

of these six variables can be seen as below:

Information | Registration | Waiting Time for
Staff Overall
and Waiting time check check
Attitude Satisfaction
Guidance Time up up
3.1 2.9 2.55 2.4 3.35 3.2

Hence the overall level of satisfaction of the OPD patients is satisfactory.

There is an urgent need to adopt scientific management tool like Queuing theory,
Total Quality Management, CPM-PERT Analysis to reduce the registration waiting
time and waiting time in queue. This will enhance the quality of health care services
and further boost the level of patients’ satisfaction. Public sector hospitals in Mumbai
are rendering good services to the lower income group people J J Hospital is a name

to reckon in the public sector hospitals in Mumbai city.

References:

1. Dhaval D Desai, Deteriorating public health care in Mumbai, Observer Research
Foundation, June 2012

2. Vikas Bajpai, the challenges facing public hospitals in India, Hindawi Publishing
Corporation, Advances in Public Health, 2014.

3. S Glady Eswara Raj, an analysis of problems faced by patients in government and
private hospitals, International Journal of Business and Management Invention, Vol 8.
Issue 4, April 2019.

4. Sarwal Rakesh, Study on the Not for Profit Hospital Model in Mumbai, NITI Ayog,
2021.

5. Neha Taneja, A study on patient satisfaction with service in outpatient department,
Research Gate, December 2021.

6. Kiran Kumar, A study on the level of patient satisfaction on OPD Services,

International Journal of Scientific Research, Vol. 9, Issue 1, January 2020.

109



o

LMK

CABREER I'"OINT Career Point International Journal of Research (CPIJR)
rrTRL A ©2022 CPIJR | ISSN : 2583-1895

DOI: https://doi.org/10.5281/zenodo.13772201

Corrosion Inhibition of Urea and Thiourea on Carbon Steel in 2M Nitric

Acid

'Kriti Tripathi, Dr. A.V. Trivedi
'Research Scholar, School of Basic and Applied Science, Career Point University, Aalaniya,
Kota, Rajasthan (India)
*Research Supervisor, School of Basic and Applied Science, Career Point University,

Aalaniya Kota, Rajasthan (India)

Abstract:

Steel has been tested for corrosion at 30°C, 40°C, 50°C and 60°C in 2M nitric acid (HNO3).
For the current investigation, six time periods ranging from one to six hours were selected.
The corrosion rate of carbon steel in 2M nitric acid varies significantly with time and
temperature under examination from 21.246 x 10™ gram cm™ min™ to 147.222 x 10™ gram
cm™ min™'. The findings demonstrate that HNO; has a significant impact on carbon steel
corrosion at a concentration of 2M. Higher temperatures and longer exposure times have been
shown to cause a noticeable increase in the rates of corrosion. We examined by weight the
impact of adding organic molecules with an amino and thio group, like urea and thiourea, on
the corrosion of carbon steel in nitric acid. The study's results demonstrate that urea and
thiourea have a remarkable ability to control corrosion, with inhibition efficiencies ranging
from 32.67% to 85.33%. But urea was discovered to be a stronger inhibitor than thiourea.

Thiogroup therefore decreased the efficacy of inhibition.
Keywords: Carbon steel, Nitric acid, Corrosion inhibition, Urea, Thiourea.

Introduction:

Corrosion of metals and its alloys employed in service is an inescapable but a controllable
process. One of the practical methods for controlling the impact of corrosion of metals and
alloys especially in aqueous environments is by using corrosion inhibitors which are
composed mainly of organic or inorganic substances. [1]. The adsorption of surfactant on
metals and metal oxides creates a barrier that can inhibit corrosion [2] Thiadiazole, as a

corrosion inhibitor for mild steel in 1 M hydrochloric acid has been investigated using weight
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loss method and Scanning Electron Microscopy (SEM). Similarly The corrosion inhibition
of mild steel in 0.5 M hydrochloric acid by six synthesized hetero cyclic compounds was
studied using weight loss measurements. The inhibition efficiency exceeded 95%. The
excellent inhibitor performance was attributed to the formation of protection adsorption films
on the steel surface [3-4]. One of the most important methods in the corrosion protection of
carbon steel is the use of organic inhibitors [1,5]. Most of the excellent acid inhibitors are
organic compounds containing nitrogen, sulfur and oxygen [6-13] Different inhibitors were
used to reduce the rate of corrosion in various alloys. The inhibition rates ranged between 30-
80% in acidic environments with different molar concentrations. Natural-based corrosion
inhibitors have gained great research interest thanks to their low cost and higher performance
[14,15]. To date, more than 300 natural products have been isolated from different sections of
the tree, with new compounds added to the list every year. As a contribution to the current
interest on green corrosion inhibitors in a study application of plant extracts for metallic
corrosion has been investigated. Nonane dihydrazide acts as a mixed inhibitor due to its
adsorption on the MS surface, exhibiting an inhibition efficiency of more than 97% [16-19].
The inhibition efficiency of Eosin in controlling corrosion of carbon steel immersed in well
water, has been evaluated by mass loss method both in absence and presence of zinc ion. A
synergistic effect exists between Eosin (EN) and Zn*" The inhibition efficiency (IE) of the
EN — Zn* system decreases with increase in immersion period. Addition of N-cetyl-N,N,N-
trimethyl ammonium bromide (CTAB), sodium dodecyl sulphate (SDS), sodium sulphite
(Na,S03) does not change the excellent inhibition efficiency of the EN-Zn”" system [20]. The
adsorption of n-PTH on the mild steel surface in both acidic media follows a Langmuir

isotherm model [21].

Review of Literature:

Since long past metal corrosion is very very important field of research. Now researchers are
regularly doing their work to find good corrosion inhibitors to stop big loss due to
corrosion.Thus much have been done in this field and much more is yet to be done. Some
recent studies are surveyed and given in this chapter. Fatech reviewed corrosion of copper
and its alloys in corrosive environments and their corrosion inhibitors. The main corrosion
inhibitor groups for copper are introduced and reviewed. Adsorption model has been

provided for corrosion inhibitor activity. The main part of this work was to investigate
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different corrosive environments for copper and its alloys and their corrosion inhibitors used
in such environments to protect copper [21]. The increasing awareness of people on green
materials and chemistry has stimulated researchers around the globe to turn towards natural
resources. As a growing topic with limitless potential, plants as corrosion inhibitors (PCI)
have received substantial attention due to their eco-friendly, biodegradable, inexpensive, and
abundantly availability [22]. Traditionally, reduction of corrosion has been managed by
various methods including cathodic protection, process control, reduction of the metal
impurity content, and application of surface treatment techniques, as well as incorporation of
suitable alloys. However, the use of corrosion inhibitors has proven to be the easiest and
cheapest method for corrosion protection and prevention in acidic media. These inhibitors
slow down the corrosion rate and thus prevent monetary losses due to metallic corrosion on
industrial vessels, equipment, or surfaces [23]. In a review possibility of copper corrosion
prevention has been discussed. Focus has been paid on the efficiency obtained using various
organic compounds as corrosion inhibitors in numerous conditions. Several groups of
compounds are found to be particularly important such as: azoles, purine and derivatives and
amino acids. On the other hand plant extracts and natural products have also found prominent
positions in these studies [ 24 ]. A review provides an outline of related litterateurs in which
scientists and researchers used different types and procedure of corrosion inhibitors to reduce
corrosion that takes place in various equipment made of alloys or metals. Different chemical
inhibitors were used to reduce the rate of corrosion in various alloys. The inhibition rates
ranged between 30-80% in acidic environments with different molar concentrations [25].
Corrosion of metals and its alloys employed in service is an inescapable but a controllable
process. One of the practical methods for controlling the impact of corrosion of metals and
alloys especially in aqueous environments is by using corrosion inhibitors which are
composed mainly of organic or inorganic substances. However, the toxicity of organic and
inorganic corrosion inhibitors to the environment and humans has compelled the search for
safer corrosion inhibitors called ‘green corrosion’ inhibitor due to their properties like non-
toxicity, biodegradability, and low cost [26]. Laurhydrazide N'-propan-3-one was used as an
eco-friendly inhibitor for the corrosion of mild steel in SM HCI at elevated temperatures.
Various electrochemical techniques and surface characterization methods were utilized in this
study. In addition, the kinetics and thermodynamic parameters were calculated and discussed.

Furthermore, a geometry optimization of LHP was performed and the time dependent density
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functional theory was utilized to calculate the electronic absorption spectra [27]. Natural-
based corrosion inhibitors have gained great research interest thanks to their low cost and
higher performance. The Cupressus arizonica fruit essential oil (CAFEO) has a higher
extraction yield than leaves; however, it has less antibacterial and anti-fungal activities. The
three main components in the CAFEO were a-pine (51.07%), myrcene (17.92%), and
limousine (9.66%). Essential oils with a higher percentage of a-pinene were found to have
outstanding corrosion inhibition properties [28]. Surfactants have been commonly used as
corrosion inhibitors for the protection of metallic materials against corrosion. The
amphiphilic nature of surfactant molecules creates an affinity for adsorption at interfaces such
as metal/metal oxide—water interface. The adsorption of surfactant on metals and metal
oxides creates a barrier that can inhibit corrosion. The properties of surfactant and the
interaction of surfactant with metal or metal oxide and the surrounding solution environments
determine the level of adsorption and corrosion inhibition [29]. A review summarizes the
corrosion inhibition of steel materials in acidic media. Numerous corrosion inhibitors for
steels in acidic solutions are presented. The emphasis is on HCI solutions, lower-grade steels,
and elevated temperatures. This review is also devoted to corrosion inhibitor formulation
design mixtures of corrosion inhibitors with surfactant, solvents, and intensifiers to improve
the effectiveness of individual compounds at elevated temperatures [30]. The corrosion
inhibition of mild steel in 5% HCI solutions by some new synthesized organic compounds
namely 3-(2-methoxyphenyl) 5-mercapto-1. 2. 4-triazole (2-MMT), 3-(3- methoxyphenyl) 5-
mercapto-1,2,4-triazole (3-MMT) and 3-(2-hydroxyphenyl) 5-mercapto-1. 2, 4-triazole (2-
HMT) was investigated using weight loss and potentiostatic polarization techniques. These
measurements reveal that the inhibition efficiency obtained by these compounds increased by
increasing their concentration [31]. Novel pyrazine derivatives PD-1 were synthesized and
their inhibitive action against the corrosion of mild steel in 15% HCI solution was studied by
weight loss, potentio-dynamic polarization and electrochemical impedance spectroscopy
(EIS) studies. Polarization studies showed that the studied inhibitors were of mixed type in
nature. Scanning Electron Microscope (SEM) and Energy derisive X-ray spectroscopy (EDX)
were performed for surface study of uninhibited and inhibited mild steel samples [32].
Corrosion has been chronic problem to industries and has increased cost of production.
Lignin is the second most natural organic polymer on the earth and it can be obtained from

the wastes of wood pulping processing in the form of black liquor. The inhibition efficiency
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of lignin on the corrosion of mild steel in 1 M HCI have been evaluated by conventional
weight loss method, and surface analysis using 500-5000 mg/L (w/v) inhibitor concentration
in temperature range of 303-343 K. Maximum inhibition efficiency of 92.39 % was obtained
with optimum inhibitor concentration of 4000 mg/L at 303 K [33]. Due to the increasing
ecological awareness and environmental regulations, recent advancements in the field of
corrosion science and technology is directed towards "green chemistry". One of the major
factors that restrict the utilization of synthetic corrosion inhibitors is their toxic nature. The
preparation of organic corrosion inhibitors is associated with the huge discharge of
environmentally malignant chemicals into the surrounding environment. Commercially drugs
present ideal candidature to replace these traditional toxic corrosion inhibitors [34].
Acetophenone derivatives are eco-friendly corrosion inhibitors to prevent corrosion of mild
steel (MS) in acidic medium. The inhibition effect of 3-nitroacetophenone (3-NA) on the
corrosion of MS in acidic medium (I N H4Cl ) was investigated using weight loss
measurements, electrochemical measurements, scanning electron microscopy, energy-

dispersive X-ray spectroscopy, and quantum chemistry analysis [35].

Research Methodology:

The weight loss method was used to examine how carbon steel corrosion behaved in 2M
nitric acid (HNO3) at three distinct temperatures: 30°C, 40°C, 50°C and 60°C. The weight
loss approach was also used to study the inhibition efficiency of urea.

Preparation of the specimen sample:

High purity carbon steel specimens were prepared by a 30 cm x 30 cm carbon steel plate with
a 0.3 cm thickness. The plate was bought and chopped into 2 cm by 2 cm pieces. Every
carbon steel sample was carefully cleaned before being exposed to make sure there were no
surface contaminants preventing the corrosion process.

Preparation of 2M nitric acid solution:

Extreme caution was used when creating a 2M nitric acid solution to accurately mimic the
severe corrosive environment. Fumigating nitric acid with an AR grade purity of 15.88 M
was used to create a 2M nitric acid solution, simulating conditions that could be encountered
in certain industrial operations. A concentration of two mole (2 M) was chosen to symbolize
a somewhat strong acidic state. The acid solution was prepared using distilled water and

high-purity nitric acid to ensure the accuracy of the concentration.
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Experimental Configuration:

The setup for the experiment consisted of a controlled environmental chamber that could

maintain temperatures between 30, 40, 50 and 60 degrees Celsius. Carbon steel specimens

DOI: https://doi.org/10.5281/zenodo.13772201

were dipped in the 2M nitric acid solution for a duration ranging from one to six hours.

Measurement of Corrosion Rate:

After every pre-planned exposure interval, the carbon steel specimens were cautiously
removed from the nitric acid solution. A second measurement of the mass loss attributed to
corrosion was made after the specimens had been cleared of corrosion products. Next, the

following equation was used to calculate the corrosion rates from dividing the mass loss by

the product of the exposed surface area and the exposure period:

Corrosion Rate = AW/At

Where,

AW = difference between initial and final weight

A= area of cross section

t = time taken for corrosion

Measurement of % Inhibition:

% Inhibition measured by the following equation:

Where, CR pjank and CR iy are the corrosion rates in the absence and presence of the different

inhibitors at different concentration.

Research Findings:

Results of the present study have been given in following table 1 to 6 and discussed

% IE = (CR Bjank - CR pn./ CR Blank ) * 100

accordingly.
Table 1 Corrosion of Carbon Steel in 2M HNO; at 30°C
S.No. Time Initial Weight | Final Weight AW Rate of
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(Minute) (W) (W) (Wi-W,) corrosion x 10"
em cm” min™
1 60 9.967 9.888 0.079 21.236
2 120 9.942 9.704 0.238 31.989
3 180 9.426 8.950 0.476 42.652
4 240 9.829 8.998 0.831 55.846
5 300 9.954 8.668 1.286 69.139
6 360 9.211 7.372 1.839 82.392
Table 2 Corrosion of Carbon Steel in 2M HNO; at 40°C
S.No. Time Initial Final Weight AW Rate of corrosion X
(Minute) Weight (W2) (W1-W>) 10°gm cm™ min™
(W)
1 60 7.118 6.997 0.121 32.526
2 120 7.078 6.780 0.298 40.053
3 180 8.951 8.379 0.572 51.254
4 240 8.962 7.960 1.002 67.338
5 300 8.812 7.154 1.658 89.139
6 360 8.659 5.794 2.865 128.360
Table 3 Corrosion of Carbon Steel in 2M HNO; at 50°C
S.No. Time Initial Final AW Rate of corrosion %
(Minute) Weight Weight (Wi-W,) 10'5gm cm” min™

116




LMK

\ CAREER I'"OINT

THTIRREATIOREAL. FAATFA L OT RTEST4N01

Career Point International Journal of Research (CPIJR)
©2022 CPIJR 'ISSN : 2583-1895

DOI: https://doi.org/10.5281/zenodo.13772201

(W) (W2)
1 60 6.087 5.891 0.196 52.688
2 120 5.692 5.276 0.416 55913
3 180 6.291 5.485 0.806 72.222
4 240 5.669 4.275 1.394 93.682
5 300 6.098 3.926 2.172 116.774
6 360 8.923 5.937 2.986 133.781
Table 4 Corrosion of Carbon Steel in 2M HNO; at 60°C
S.No. Time | Initial Weight | Final Weight AW Rate of corrosion x
(Minute) (W)) (W) (W;- 10°gm cm™ min™
W)
1 60 6.785 6.491 0.294 79.032
2 120 6.965 6.361 0.604 81.827
3 180 6.986 5.927 1.059 94.892
4 240 6.948 5.281 1.667 112.029
5 300 6.829 4.540 2.289 123.064
6 360 6.997 3.711 3.286 147.222
Table 5 Corrosion inhibition of Urea on Carbon Steel in 2M HNO; at 30°C

(Corrosion Time 4 hour)

1
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Corrosion

Concentration Initial Final
S. AW Rate CR % Inhibition

of Urea (Mole) [ Weight Weight 5 5

No. (Wi-W,) [ x107gm cm” (IE%)
(W) (W2) . -1
min

1 0.0 9.829 8.335 1.494 100.40 0
2 0.2 3.953 3.783 0.17 11.42 88.62
3 04 5.858 5.73 0.128 8.6 91.43
4 0.6 6.876 6.78 0.096 6.45 93.57
5 0.8 6.443 6.409 0.034 2.28 97.72

Table.6 Corrosion inhibition of Thiourea on Carbon Steel in 2M HNQO; at 30°C

(Corrosion Time 4 hour)

Concentration Corrosion
Initial Final
of Thiourea AW Rate CR % Inhibition
S. No. Weight Weight 5 )
(Mole) (Wi-W;) | x107gm cm” (IE %)
(W) (W2) .1
min
1 0.0 9.83 8.33 1.50 100.81 0
2 0.2 3.78 2.77 1.01 67.87 32.67
3 04 5.73 4.96 0.77 51.74 48.66
4 0.6 6.78 6.19 0.59 39.65 60.65
5 0.8 6.41 6.19 0.22 14.78 85.33
Discussion:
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The results of the present study have been given in above table 1 to 6. It is clear from the
tables 1, 2, 3 and 4 that 2M nitric acid corrode steel significantly with rate of corrosion
ranging from 21.236 x 10°gm cm™ min™ to 147.222 x 10°gm c¢m™ min”'. Minimum rate of
corrosion was observed at 30°C temperature in 1 hour exposure time and the maximum rate
of corrosion was observed at 60°C temperature in 6 hours exposure time period. It is very

clear from table 1 to 4 that corrosion rate increases with exposure time and temperature.
Corrosion Inhibition Effect of Urea and Thiourea:

Tables 5 and 6 exhibit the suppression of corrosion of urea and thiourea. Table 5 makes it
evident that urea considerably reduces the rate of corrosion with a maximum percentage of
97.72% inhibition. Thiourea also exhibits noticeably strong inhibition at a maximum of
85.33%. The results on inhibition shows that urea is a more potent inhibitor than thiourea,

and that the thio group decreases the efficacy of inhibition.

Conclusion & Future Scope:

The collected data shows a direct relationship between the rates of carbon steel corrosion in
2M nitric acid with temperature and exposure time. The trends that have been discovered
offer significant understanding of the fundamental mechanisms that control the corrosion
process. They also highlight the complex interaction between temperature-dependent kinetics
and acid concentration. The experimental approach employed provides a strong basis for
comprehending the complex corrosion behaviour of steel in nitric acid. This research
contribute to the field of corrosion science and materials engineering in general as well as to
the specific understanding of steel corrosion. These insights can be used to develop
corrosion-resistant materials and practical preventative techniques for industrial applications

in future.
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Abstract

Understanding the fast expansion of the cosmos in the late universe requires experimentally
determining whether dark energy is a cosmological constant or dynamical. Assuming
(reasonably) that dark energy existed before inflation, The late-time fast expansion's
anisotropy should reveal the presence of a dynamical dark energy. One of the simplest
dynamical models of dark energy that can be explained by empirical evidence, the
quintessence field with exponential potential, is used to demonstrate this. We study the
consequences of its quantum fluctuations, which are generated during inflation and perfectly
positively associated with perturbations of the primordial curvature, and we determine the
cosmic expansion anisotropy that this results in. The physical source of the disturbance is iso-
curvature. This research looks at the f(T) theory of gravity as it pertains to the rapid
expansion of the cosmos. Their holographic, new agegraphic, and power-law entropy
adjusted dark energy models are used to produce a multitude of f(T) models. Equation of
state parameters are used to study their cosmological behavior. Possible causes of cosmic
acceleration include the attractive pull of dark energy, the vacuum's quantum energy, or the
fact that general relativity (GR) fails on cosmological scales and has to be replaced. This
research shows that the EoS for dark energy 6 changes from one generation to the next, using
space-times of the Bianchi types I, II, III, V, and VI. Some have proposed that the EoS's time-
dependent background contribution to vacuum energy might be the source of dark energy,
that explains the apparent exponential growth of the cosmos. The cosmological constant A is

positively decreasing and reaches a modest positive value in the late universe, according to

124



o

EaR CAREER I"OIN'T Career Point International Journal of Research (CPIJR)
PTTHTIRHL AEAL A Fr e ©2022 CPUR | ISSN : 2583-1895

DOI: https://doi.org/10.5281/zenodo.13772201

recent investigations of type Ia supernovae, which supports this finding. The physical
behavior of cosmological parameters including EoS parameter, skewness parameter, pressure,
and energy density is explored. Additionally, we observed that our cosmological model
mimics both the present-day quintessence model and the future CDM behavior after

validating it using energy conditions.
Keywords: Cosmic Acceleration, Luminosity, Dark Energy, Quantum, Anisotropy
Introduction:

In addition to expanding, the present universe is speeding, according to the latest
observational evidence, and this is all because of a mysterious and unidentified component
known as dark energy (DE). Two competing models can account for the observed rate of
cosmic expansion. One approach is to include general relativity into DE by introducing a
system with a high negative pressure and positive density. Alternatively, this expansion might
be explained by rethinking gravity. The cosmological constant, with p = —p, is the most basic
kind of DE. But there are two issues with it, and they are called coincidence difficulties and
fine-tuning problems. An equation of state (EoS) parameter, ® = p/p, may be used to assess
dark energy density. Several types of dynamically changing DE phases are associated with
the negative behavior of the EoS parameter. Quintom models, which combine quintessence

and phantom phases, may cross the phantom dividing line © = —1.
We define the HDE as
pA =3¢ *M? pL > (1)

Mp = (8nG)71/ 2 where G stands for the gravitational constant, L for the infrared cutoff, and
3c2 for the sake of convenience, a dimensional constant. Using the cosmos' age as the
infrared cutoff, we can get the initial ADE model. Nevertheless, it fails to elucidate the period
when matter predominated. The NADE model was created as a result of substituting the
conformal time 1 for the age of the universe. Thus, DE is derived from the fluctuations of the

universe's spacetime and matter fields. One way to calculate its energy density is by

pA=3n 2M2pn 2
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This is used to parameterize specific uncertainties by defining the numerical factor 3n 2. A
substantial amount of focus has been placed on the enhanced gravity theories, which include
scalar tensor theory, Brans-Dick theory, f(R), f(G), f(R, T), and f(T) in an effort to deduce the
characteristics of DE. To generalize teleparallel theory of gravity (TPG), The general
relativity's torsionless Levi-Civita connection is superseded by the curvature-free

Weitzenbock connection in f(T) gravity.
Holographic Dark Energy Model

First, We implemented the f(T) gravity condition in the HDE model. Rh, the horizon for what

lies ahead in a flat world, is equal to L and it may be represented as

< 4
T e B[:‘}/ ch_r'j
: (2)

For scale factors that resemble poles, it produces

R, = BiA [r' i
TV B
{1

be— 8] A pdm 2,02
h _|'|+]|'[. i } (3)

So, the density of HDEs (4) changes.
pA =3c’M? pL *(4)

M, = (87nG) ", where G stands for the gravitational constant, L for the infrared cutoff, and

3c¢2 for the sake of convenience, a dimensional constant.

B h4 142
ol EH’-'rzm_H': i )T(S)

For the purpose of obtaining the f(T) gravity model, we may use the following HDE f(T)
model by substituting the torsion density (6), denoted as pA = pT, for the HDE density (5),

and vice versa.
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| :
pr == (2L fr— f —=T)
5= (6)

f(T)=oNT- (= DT (7)
The integration constant ¢ and the definition of y are

i} i (.II.' | I]-
T am1 i

For the flat universe, c is equal to 0.818, and here y is dependent on that. For this model (7) to

be considered realistic, the requirement that f(T) — 0 as T — 0 is satisfied.
Review of Literature:

Mishra, Bivudutta & Tripathy, S. & Ray, Pratik (2017) Dark energy and cosmic dynamics
are examined in relation to anisotropic components. Anisotropy is thought to be a property of
an anisotropic dark energy fluid, which shows pressure variations in different directions in
space. Anisotropy is supplemented by a one-dimensional cosmic string that is oriented along
the x-direction. As the universe expands, the isotropy of its dark energy pressure changes, at
least in the distant past. The cosmic string anisotropy has a large impact on the early

universe's acceleration dynamics.

Saha, Bijan. (2015) Our discussion revolves around aspects of Bianchi type universes When
the EoS parameter in general relativity is anisotropic and the fluid in question, driven by
mounting proof that a geometry similar to Bianchi morphology is necessary to account for the
observed anisotropy in the WMAP data. There is good alignment of the seven axes and the
direction Virgo in the ILC—WMAP data maps. This is why Bianchi models are so useful for

anisotropies research.

Vinutha et. al (2020) A cosmic string fluid source in one dimension is integrated into this
study's LRS Bianchi type-I dark energy cosmology model includes spatially homogenous
states. A connection between metric potentials and the average scale factor hybrid expansion

law allows for the solution of Einstein's field equations. The fast expansion of our model is
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discussed via the use of the state equation (Ude) and the deceleration parameter (q).

Additional physical factors are also covered.
Research Methodology:
Theoretical Models for Dark Energy

i. The ACDM Model

Cosmic acceleration in the late universe, as proposed by the cosmological constant A, is a
widely accepted theory. To produce a motionless universe, Albert Einstein first postulated the
cosmological constant in 1917. The importance of A seems to have diminished after Hubble's
1929 discovery of an expanding universe. The significance of A was reestablished in 1998
with the revelation of the Universe's accelerating expansion. The Bianchi identity (VuGuv =
0) and energy conservation (VuTuv = 0) are recognized as being obeyed by the energy
momentum tensor Tuv and Einstein's tensor Guv, respectively. Equation 8 of Einstein's
equations may include a new term Aguv since the covariant derivative of the metric g pv is

Z€r10.

The energy or matter existing in spacetime is connected to the curvature of spacetime by

Einstein's equations, which are presented as,
Guv = 8nGTuv (8)

Where,

Guv=Ruv—12 guvRk (9)

In this context, the Einstein's tensor is denoted by Guv, In this context, Tuv stands for the

energy momentum tensor, Ruv for the Ricci tensor, and R; for the Ricci scalar.
Here is the updated equation:
Ruv —1/2 guvR + Agpv = 8nGTuv (10)

ii.  Quintessence Model
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One of the most common alternative DE theories in literature is the scalar field model, that
proposes a scalar field as the source of the cosmic acceleration in the late universe. In
contrast to the ACDM scenario (o = —1), the equation of state (EOS) of DE changes over
time in these circumstances. Based on current findings, it is expected that the equation of
state of DE, ®DE, should be around -1, however there is insufficient data to comment on how
oDE has evolved over time. This leads to the increasing use of scalar field models for DE. In
addition to being extensively discussed in other domains like as particle theory, string theory,
supergravity, etc., scalar fields have the potential to provide the negative pressure necessary
for the Universe to expand at a faster pace. quintessence scalar fields are theories of canonical

scalar fields with potentials. The action defines the classic scalar field paradigm.

(11)

In the above equation, SEin stands for Einstein's action, Squint symbolizes the action of the
quintessence scalar field ¢ with potential V (¢), and Smatter stands for the action of the

matter field.

Investigating Dark Energy via Observations
a. Supernova Type Ia

Important measurements for the study of DE come from type Ia Supernova (SNIa). In
systems with two stars, SNIa may happen. When one star's mass exceeds its critical mass,
which is called the Chandrasekhar's mass, the other star's mass is accelerated. When the
inward gravitational force is greater than the outward electron degeneracy pressure, an
imbalance arises above the critical mass limit, leading to a massive explosion known as a

Supernova type la.

b. Cosmic Microwave Background Radiation
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Even without looking at the Cosmic Microwave Background radiation (CMBR), it has been
anticipated that DE exists. At z = 1100, when protons and electrons joined to create neutral
hydrogen atoms, the photons were no longer connected to the electrons and the cosmic

microwave background (CMB) was likely born.
¢. Restrictions on Characteristics of Dark Energy Models

SNIa, CMB, BAO, and LSS observational findings might limit the DE model parameters.
The findings of PLANCK 2018 show that, when adopting the ACDM model of DE and
evaluating CMB and BAO data, 0.678 < Q%E <0.692 and —1.038 < 0’pg < —0.884.

Data Analysis & Interpretation:

e Bianchi Type-1
The element is considered to be a completely anisotropic Bianchi type-I-line, as provided by
ds? = —dt* + A* dx* + B* dy* + C* dZ?, (12)

where t is the only function that determines the metric potentials A, B, and C. The model will
be homogenous in space if this is done. Finding the Equation-of-State (EoS) parameter for a
perfect fluid on each spatial axis independently is a straightforward approach to generalizing
it. while keeping the energy momentum tensor's diagonal shape compatible with the metric

under consideration. Hence, the fluid's energy momentum tensor is assumed to be
T = diag [T%, T';, T, T5] (13)
e Bianchi Type-I1
A homogeneous LRS Bianchi type-II space-time is being proposed for which
ds®=n;5 0' 0, = (1, 1, 1,-1) (14)
where 01 is the Cartan base
6' = Adx, 6% = B(dy + x dz), 0° = Adz, 6* = dt, (15)
This is because in LRS B-II, A and B are only time functions, T =7 5 2=T 3 3,
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e Isotropic Dark-Energy Bianchi Type-III Models
The space-time of general Bianchi type-III is investigated with the help of the metric.
ds? = —dt* + A% (t) dx* + B? (t)e ***dy” + C? (t) dz°, (16)
The constant is represented by a.

Pradhan and Amirhashchi find the answers to the Einstein field equations. Following these

steps, we can get the formulas for the metric coefficient:
e [ 1 . T
C={{4+1)7T | ==t | ko
(17)

(Y

e [k )
B = #,(¢ + 1)75r F_';, + kg
-?.-Il'_} ] (18)

And

! Il‘]_ y| |_r
A= ?]'E-I!E'z[_lr + 171 l—f—.ﬁ;
If"?-'_l ] (19)

_ g

. b= —
Where m, k1, and k2 are integration constants and £ i Iy

e Bianchi Type-V

Regarding the anisotropic Bianchi type-V that is spatially homogenous, we consider the

space-time metric in the form
ds® = —dt* + A* dx* + ¢’ [B2 dy” + C* dz*] (20)

Where a is a constant and A, B, and C are metric potentials that depend only on cosmic time

t.

e Bianchi Type-VI0
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Here, we consider the uniformly anisotropic Bianchi type-VIO line component, shown by
ds? = —dt* + AZ dx* + B* e’x dy* + C? ¢ > dZ?, (21)

Where t is the only function that determines the metric potentials A, B, and C. The model will

be homogenous in space if this is done.

Astrophysical Disruptions and Power Spectrum by Examining the Dark Energy
Slotheon Field Model

The numerical solution to the system of independent equations may be obtained by Using the
previously stated starting points and applying the exponential form to the potential V (7) as

given in Eq. 22, is obtained.

AT
Vir) = Vaexp (—-1'——)
M 22)

given that A is a constant.
A Formula for the Density and State Parameters

Qn(= p © pc), the density parameter of the field =, is extracted from Einstein's equations for
the background spacetime, the critical density of the universe, denoted as pc, and the value

for matter density, Qm. (= p m pc). (Egs. 23 - 25).

3142 1y 2 OftE? »

IMEH? =+ — + + Viw)

s ST o 1 (23)

1r::' |'-:_|.|!'I .-‘:I_L.i'-.l _'- 1-.-‘_. "-'H ,1I!|..|I.-_|I -_-I _:'hr.l_‘.T
AL SRR 3 R e YT 172 (24)

amtf i1ied
0=r+3H%4 e (: iHT - = J it
Vb (25)

Q. =y +x* (1 + 18¢), (26)
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Qn=1-y"—x*(1+18¢), (27)

in which Egs. 28-32 define x, y, etc. You may see the results represented in Figure 1. At the
early matter-dominated Universe, it is seen from Fig. 1(a) that Qm = 1 and Qn = 0. Figure
1(b) displays, for four distinct starting values of €, how the EOS br of the Slotheon field n

evolves in relation to z. €i = 107, 2.5 x 107, 4.5 x 107, 6.5 x 10".

yﬁH _1|_|er| (28)

ot
YW = —
\.-"HH.'l.IrD] (29)
v
A= =My
s ',LJT':' (30)
¢ o
2M* (31)
dar
i k|
4N (32)
i F A
N Vi H(33)
dy '3 H
v T ¥ (".-JE’]” | F]
(34)
d o
N T HY(35)
ﬁ = VezeA*(1-T
Ay (36)
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Figure 1: (a) The variations in the matter density parameter ((2m) and the DE density
parameter (Qm); (b) Changes in the Slotheon field's EOS parameters for various €i

values
Slotheon Field Perturbations

Here we show that the matter field and the Slotheon field are perturbed cosmologically in the
Newtonian or longitudinal gauge. Within this context, the scalar perturbed metric may be

expressed as,
ds” = (1 +20)d’* + 2 (1)(1 + 29)5ijdx’ dx’ (41)

The variables a(t), @, and W represent the scale factor, gravitational potential, and disturbance

in spatial curvature, respectively, in the given equation.

Research Findings:

134



o

EaR CAREER I"OIN'T Career Point International Journal of Research (CPIJR)
PTTHTIRHL AEAL A Fr e ©2022 CPUR | ISSN : 2583-1895

DOI: https://doi.org/10.5281/zenodo.13772201

The following is a synopsis of the thesis's main points. Theoretically and experimentally, the
late-time cosmic acceleration may be best described by the scenario in which the system
exhibits slower rolling behavior than the other possibilities. Therefore, compared to the
generic quintessence model of DE, the Slotheon field model is better at explaining both
theoretical and experimental findings. In addition to fixing the issues of the ACDM model,
For the purpose of characterizing the late acceleration of our Universe, the Slotheon model
may prove to be a suitable framework. The system may also become slower as a result of the
extra frictional effects caused by the interplay of DE and DM. As a consequence, IDE models
may be better able to handle phenomenological issues and are more congruent with
experimental findings than non-interacting DE models. The thesis also examines the PBH
mass distributions and finds that cosmological experimental evidence would tighten the
bounds on PBH masses, PBH abundances, the proportion of dark matter that may be

explained by PBHs, etc.
Conclusion:

Dark energy may take three forms throughout the cosmos, as shown in this article:
quintessence, phantom, and quintom. The specific forms rely on the scale factors that are
selected, which in turn are determined by the models' constant parameters. Our primary goal
in doing the research presented here was to determine whether the results we obtained are in
agreement with the most current findings from astrophysical observations. The outcomes
acquired in various Bianchi type space-times align well with current findings, as we have
discovered. One way to approach DE and the acceleration of the Universe in its late stages is
to think about a scalar field model of DE, namely the Slotheon scalar field. Motivated by
models operating at the dimensional cross-over limit, the theory is expanded to include
curved spacetime, drawing inspiration from these models. After that, we numerically solve all
of the perturbation equations. As a thawing type DE model, the Slotheon field DE model is
regarded in this study. From the computations done in the chapter, the results obtained with
the Slotheon DE model resemble the ACDM model more closely than those from the
quintessence DE model, as may be inferred. However, the ACDM framework is unable to
handle disturbances and inhomogeneities non-DE. The validity of the ACDM model might be

determined by any of these perturbations, but even in this case, the Slotheon model of DE,
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which has non-perturbative conclusions that are more comparable to ACDM, will remain

valid and feasible.
Suggestions & Recommendations/Future Scope:

The two primary areas of cosmology discussed in this work are the phenomenology of dark
energy, or the acceleration of the universe in recent times, and the evaporation of primordial
black holes by means of Hawking radiation. Both of these will be crucial to our continued
knowledge of the cosmos in the years to come. There is a lot of room for growth in these new
domains, both in terms of theory and the outcomes of future tests. Therefore, additional study
into these areas is desirable. Additionally, two other crucial areas to comprehend the
development of the cosmos are the study of gravitational waves and the production of large-
scale structures. In the late epoch, the quintessence model approaches isotropy. The phantom

situation is seen for various models when n is less than 1.
Future Scope:

i.  The impact of various DE models, cosmic acceleration models, and DE-DM
interactions on cosmological observables such as the 21cm line, the CMB, BAO,
RSD, and others is examined. Hence, these observables are used to investigate many
aspects of the dark sector generally and to provide insight into the characteristics and

sources of DE and DM specifically.

ii.  Their potential marks on ongoing and future studies like PLANCK, SKA, EUCLID,
LSST, DES, etc., should be investigated further in the future to learn more about the
components of the dark sector. Building a functional model of DE-DM interaction
that is well-motivated utilizing observational data from CMB, BAO, RSD, etc., might

also be beneficial.
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Abstract

Virtualization has been reshaped into a more agile alternative to traditional virtual machines
(VMs) as a result of a revolutionary change that has taken place in the landscape of container
technology. Docker is at the vanguard of this movement. It is a platform for container
management that has gained widespread adoption. Docker's popularity has skyrocketed as a
result of the automation it delivers to containerized applications. Docker is distinguished by
its cutting-edge engine, which is completely integrated into the host operating system. This
eliminates the need for a guest operating system, which in turn considerably improves the
efficiency of the operations. Not only does this integration make operations more efficient,
but it also leads to a significant decrease in the amount of resource overhead necessary. In

part, the stratospheric ascent of Docker may be attributed to the growing preference for open-
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source software over licensed alternatives. This tendency has been growing over the last
several years. Taking an open-source approach is consistent with the philosophy of the
software development community, which is one of the factors that has contributed to the
broad acceptance of Docker. Docker, which is particularly interesting to developers and
programmers, is a tool that shows to be vital in the construction and deployment of
microservices on containerized systems with exceptional efficiency. The attractiveness of this
product resides not only in its technical capabilities, but also in the general trend within the
sector that favors open-source services and solutions. It is Docker's capacity to meet the ever-
evolving requirements of a dynamic software development landscape that has contributed to
its rise to prominence. Docker provides a multitude of benefits that are not available in

conventional virtual machine settings.

Keywords: Docker, VM, OS, Container, SQL, VMware, CPU.

Introduction

Docker is a great tool for developers who are looking to achieve agility in their development
processes. Docker is an open-source platform that is devoted to the creation, distribution, and
execution of applications. Developers are given more control by this platform since it makes
it possible to separate applications and programs from the infrastructure that supports them,
which in turn makes it easier to release products quickly. Developers are able to effectively
manage their infrastructure in a way that is comparable to the administration of applications
whenever they use Docker. By using Docker's method for shipping, testing, and deploying
code in a timely manner, the amount of time that passes between the generation of code and
its implementation in a production environment is significantly reduced. Docker is not only
one of the most dynamic container technologies, but it also has crucial qualities that enable it
to offer programs with a runtime environment that is smooth throughout their execution.
When contrasted with more conventional virtualization solutions, its unparalleled excellence

becomes readily apparent.

Components of Docker

Docker is made up of four primary components that form its internal structure. These

components are the Docker Client and Server, Images, Registries, and Containers [1].
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A. Client and Server of Docker

The Docker server is the one that is responsible for receiving the request from the Docker
client. This occurrence occurs in the same manner as any other regular normal server
would. Following this, the server will proceed to process the request in the appropriate
way. The transfer of a complete RESTful Application programming interface as well as
command line client binaries is accomplished via the utilization of Docker. On the same
computer system, it is possible for a Docker daemon or the Docker server and client to be
executed. There is also the possibility of linking a local Docker client to a remote Docker

daemon that is operating on a separate computer system.

B. Docker Images

Images created using Docker serve as the basis for any job that can be accomplished with the
help of Docker. These pictures are regarded to be a snapshot of the work that is included
inside a file. They contain all of the dependencies and parameters that are associated with the
system. There are two distinct approaches that may be used in order to produce them. The
first method involves making an image by using a template that can only be read by the
individual. photos that serve as the basis for all other photos are called base images. These
images of operating systems are the basis images, and they are used to construct a container
that is capable of running the whole operating system. The process of creating new pictures in

this manner is referred to as "committing a change."

C. Docker Containers

These are developed using the docker images. They are basically an application which is
run in isolated manner and contains everything needed for deployment of application. It is
possible to find a picture of "UbuntuOS" that includes the word "SQL SERVER." This image
will be executed by using the run command of Docker, which will result in the creation of a

container and the operation of SQL SERVER on UbuntuOS.

D. Docker Registeries

In order to store both its images and containers, Docker makes use of repositories that are
referred to as registries. These registries operate similarly to source code repositories in that
they allow for the simple pushing and pulling of images. There are two distinct categories of
registries: public and private. In order to encourage an atmosphere that is both collaborative

and accessible, public registries make it possible for anybody to access and submit
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photographs, even if they have no previous expertise in the production of images. The Docker
client is located on the left side of the schematic depiction of Docker's process and
architecture that is illustrated in Figure 1. This client serves as the user interface that is
mostly accessible via the command line. Docker build is the program that begins the process
of creating an image from a Dockerfile. Docker pull is the command that obtains images from
a registry, while Docker run is the operation that runs containers.

At its heart is the Docker host, which is comprised of the Docker daemon, which is
accountable for the construction, operation, and management of containers, which are
instances of Docker images that are now being executed. These containers enclose in
themselves self-contained environments that include all of the code and dependencies that are
required for the operation of an application. There is a Docker Registry located on the right
side of the screen. This registry is responsible for hosting services such as Docker Hub and
simplifying the storage and exchange of images. Docker is capable of containerizing a variety
of technologies, including Node.js, MySQL, and Nginx, which are represented by the
symbols in the figure. These technologies are discussed in relation to web development and
deployment. With this all-encompassing configuration, Docker's adaptability is highlighted
by the fact that it offers a streamlined and effective environment for the construction,
deployment, and management of applications. As a result, it has become an indispensable

instrument in contemporary software development methods.
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Figure 1 Docker Architecture

Docker is a platform that allows for the development, delivery, and operation of programs
inside containers. its architecture is described here. Docker build, docker pull, and docker run
are some of the commands that are issued by the Docker client, which is located on the left

side of the image. This client communicates with the Docker host. There is a component
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known as the Docker Daemon that is a part of the Docker host. This component is
accountable for the creation and management of containers (Container 1 to Container N) that
are separate from one another but executing on the same host operating system. For example,
Docker Hub is an example of a registry that saves Docker images. This registry may be found
on the right. Applications and services such as Node.js, MySQL, and Nginx may be included
in these images, and they can be fetched into the Docker host in order to build containers.
Through the use of containers, which make use of the kernel of the host system but otherwise
function independently from one another, this architecture makes it possible for programs to

run in an environment that is lightweight, portable, and self-sufficient.

Virtual Machine vs Docker

Cloud computing is built on the fundamental idea of virtualization, which is a well-
established and essential element in the development of systems, the supply of resources, and
the sharing of resources among several tenants. Cloud computing, which is now positioned as
an essential component of Infrastructure as a Service (IaaS), makes use of virtualization in
order to improve the adaptability and effectiveness of the system. When it comes to Virtual
Machines (VMs), a hypervisor is an essential component that is located between the host
operating system (Host OS) and the guest operating system (Guest OS). In other words, a
hypervisor is there to act as a mediator between the two. The hypervisor is a virtual platform
that acts between the operating system and the central processing unit (CPU). It is able to
facilitate the management of several operating systems inside a single server. Nevertheless,
owing to its intrinsic weight, which is further compounded by the requirements of the guest
operating system, its proper implementation presents issues on computers that have very

limited resources.

VMware was the company that pioneered virtualization technology, and Figure 2
depicts the architecture of a Virtual Machine, which is a depiction of that technology. The
physical hardware, which is the actual server equipment, is the basis of this structure and
serves as its foundation. In addition to this, the Host Operating System acts as the foundation
for the VMware Hypervisor, which is also referred to as the Virtual Machine Monitor
(VMM). In order to enable many instances of Guest Operating Systems to operate
simultaneously on a single physical computer, the Hypervisor, which is an essential
component, is entrusted with the responsibility of generating and maintaining virtual

machines (VMs) that imitate real hardware. Each virtual machine (VM) functions as if it
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were running on its own independent hardware system, and it is able to run its own
applications. This configuration of virtualization makes it possible to use resources in a more
effective manner, to increase scalability, and to effectively segregate a variety of operating
systems and applications. Furthermore, it enables the simple creation of new virtual machines
(VMs) or the modification of existing ones in order to fulfill certain needs that are unique to a
given circumstance. The merger of cloud computing and virtualization emerges as a strong

paradigm, altering system design and resource management in modern computer settings.

W Wi,
£ | & & = & E
E|E | B : | %
E g2 g £ £ £
B ] ] & ] ]
| Zuepat Operwling Sputam | Zuedl Dpasraling Spaiam |
I WA m e Hy ey b I
I Host Oporating Syatoms I
I Fhysical Hardwars I

Figure 2 Architectural Design of Virtual Machines

VMware is a sort of hypervisor-based virtualization, and the structure of a virtualized
environment that uses VMware are described here. Physical hardware, which includes the
actual server along with its resources such as the central processing unit (CPU), memory, and
storage, is located at the foundation. The Host Operating System, which is located above this
layer, is the primary component that communicates directly with the actual hardware. It is
possible to operate many virtual machines (VMs) simultaneously thanks to the VMware
Hypervisor, which is sometimes referred to as the virtual machine monitor (VMM). This
hypervisor is located on top of the host operating system. Every virtual machine (VM), which
is denoted by the abbreviations VM1 through VMn, functions with its own Guest Operating
System and programs, essentially imitating independent personal computers. Each of these
virtual machines is completely separate from the others, which means that they are able to
execute their own unique operating systems and programs without influencing the others.
There is a frequent practice of using this configuration in order to maximize the usage of
hardware, isolate applications, and improve the scalability and management of the

applications that have been deployed.
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While, this is not the case in the container-based virtualization as the requirement of a
guestOS is not there. Containers of linux are looked into by the docker tool and also used for
virtualization at the OS level. The illustration in Figure 3 demonstrates that a single
component contains a number of Linux containers that are separated from one another. The
kernel is responsible for the distribution of assets such as memory, CPU, block input/output,
and network, and it also performs management using c-groups without waking up the virtual
machine [2]. The containerization paradigm that Docker employs by default. The
infrastructure, which may consist of actual servers or virtual computers, is often located at the
foundation. The Host Operating System, which is anything that operates directly on the
infrastructure, is located above that. Docker functions as a lightweight layer that sits on top of
the host operating system and enables more than one application (App A through App F) to
operate in their own individual containers. There are no distinct guest operating systems, in
contrast to conventional virtualization; rather, all containers share the kernel of the host
operating system, but they operate in user spaces that are completely different from one
another. With this paradigm, programs are guaranteed to be portable, consistent, and simple
to deploy. This is because each container has everything that the application need in order to
function properly. The distribution of programs and their dependencies is thus simplified by
Docker, which also minimizes overhead and increases resource usage in comparison to the

practice of operating separate virtual machines (VMs) for each application.
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Figure 3 Containerized Applications

Docker provides a more straightforward perspective on containerization. A stack is shown,
in which the infrastructure is responsible for providing the fundamental hardware resources.
The Host Operating System, which is located above this, is the component that allows for
direct interaction with the infrastructure. Docker functions as a lightweight layer that sits on

top of the host operating system and enables many programs (App A through App F) to run
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in distinct containers. These programs, in contrast to typical virtual machines, share the same
host operating system kernel but are contained inside their own containers. This allows them
to be more efficient, portable, and scalable without sacrificing reliability. This technique,
which is based on containers, makes it possible for each program to be executed in isolated
contexts with its own dependencies, while still making use of the same underlying system.

This helps to reduce overhead and improve the operational efficiency of resource use.

Advantages of the docker

The docker is getting very popular quickly given its advantages and benefits. The major
advantages of the docker containers are as follows
E. Portability

All the application dependencies are placed in a container which is portable across various
platforms so the application is able to run on several devices such as Computers, laptops or

even virtual machines.
F. Lightweight
Container technology is light when compared to the use of VM technology because VMs
boot entire OS and hence consumes more resource.
G. Suitable for microservices architecture

Microservices are deployed without interference from other microservices with the help and
support of container technology. Containers provide them a welcoming environment, which
enables the deployment of these services in terms of isolation, the simplicity with which new

versions can be deployed, and the speed with which they can be deployed.

H. Optimal Resource Utilization

The fact that it is lightweight, portable, efficient, and capable of running on actual servers
allows for a greater number of containers to be run on physical servers than virtual machines,
which ultimately results in a higher utilization of resources. Containers are composed of
application code and its dependencies, and they operate as a separate process that shares the

kernel with other containers that are located in the user space of the host operating system.

I. Density

As it does not use hypervisor, resources which are more efficiently accessible are used by the

docker because the number of containers one can run on single host is more in case of docker
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compare to VMs. Docker containers exhibits high performance because of their high density

and minimal wastage of overhead resources.

J. Rapid Delivery

Containers have the ability to function in any environment since they are equipped with all of
the essential dependencies that are associated with the programs, and they have all been
tested and approved. Docker offers a stable, predictable, and enhanced environment, which
enables the acquisition of evident outcomes when programs are transferred between

development, testing, and creation systems.

K. Scalable

Docker has the capacity of being deployed in various platforms such as data servers, in
cloud platforms and physical servers that too at great speeds. Transition at great speeds can

also be made form the cloud environment to the local.

Docker Performance

In this particular section, performance of the applications in case of traditional virtualization
and performance of the popularity gaining containerization are discussed. Seo et al. (2014)
summarized that “ absence of guestOS in docker results in less wastage of CPU and storage.
The time taken for boot is less; no disturbance in images; and time taken for generation of
images is less. When compared to virtual machine cloud, these are the advantages that come
with using Docker Cloud. Two servers were used by them one each for docker and open
stack platform KVM through virtualization, which were similar with same configuration in

cloud environment [14].

L. Boot Time

For evaluation purpose of the approx.. boot-time,number of images were generated on
each server is twenty and time take to boot is observed. Figure 4 illustrates that the time take
by docket to boot is lesser when compared to KVM. Docker makes the use of the HostOS
only while KVM make use of an guestOS which requires additional time to boot.Hence, boot

time is lesser in case of docker [19].
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Figure 4 Boot Time

M. Operational Speed

For evaluation purpose of the operational speed, programming language used is “python”.
Figure 3 illustrates that it took around 4.5 seconds on an average for completing one lakh
operation. They were able to determine the average amount of time required to finish
activities by doing the identical procedure on Virtual Machine and Docker roughly one
hundred times each[15]. This pace in the case of Docker is somewhat quicker when

compared to the speed of Virtual machine, as shown in Figure 5, which proves this clearly.
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Figure 5 Calculation Speed

" Felter et al. (2014) come to the conclusion that virtual machine systems (VMS) and
containers are both well-established inventions that have benefitted from incremental
improvements in programming and hardware over the last 10 years. This conclusion is
reached after doing several comparisons on performance [4]. This conclusion was reached
after the authors conducted a number of research studies.

The findings of Harrison John Bhatti (2017) indicate that Docker's execution is either similar
to or beats that of KVM for every situation that we tested. According to the findings of our
investigation, both KVM and docker exhibit an unnecessary amount of overhead for the
execution of CPU and memory. As a conclusion, it is important to note that these previous
research, although using different methods and having a variety of centers, have a common
characteristic that is the estimation and comparison of the applications and various forms of

containerized and virtualized technology [16].
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Proposed Method

This article provides an illustration of the operation of a web application that is
deployed across several container environments, with each container being accountable for a
particular set of responsibilities. For example, one container is responsible for carrying out all
of the work associated with the web front end, while another container is in charge of the
database-related operations [17]. Docker orchestration and composition [5] are very
important components in the process of administering and directing the communication that
occurs between these containers. The use of Docker Swarm clusters [6], in which load
balancers divide the workload across a number of different containers, makes it easier to
achieve high availability. Within the context of this swarm, one container serves as the
master, while the other containers occupy the role of slaves. The web application may be
accessed from a browser or from another container. Both methods are available. Depending
on the needs of the user, there are a variety of deployment strategies that may be used. These
strategies range from directly delivering a static website by using a Linux image and port
binding to deploying a whole application that hosts both the database and the frontend inside
the same container. By describing requirements, such as the base image, needed server
installation procedures, and port binding, Docker file [7] makes deployment more
straightforward. Through the use of a master-slave configuration, Docker Swarm [§]
guarantees high availability, scalability, and load balancing for applications and services [9].
Multiple services that are part of a Docker Swarm group are linked to one another by means
of a default or overlay network connectivity. Windows, Linux, CentOS, RHEL, and other
operating systems are examples of host operating systems. The behavior of containers and the
program that is running within the host operating system is described in the host operating
system. It is necessary to establish two distinct containers, one of which is designated for the
database, and the other contains the web application [18]. A one-of-a-kind Internet Protocol
address is given to every container, and it accesses certain ports. The application is made
available to external networks, such as the host system, the guest system, the slave node, the
master node, and so on, when it is connected to both containers over a bridge network on port
80. The hosting of these multi-container applications on a public cloud platform, such as
Amazon Web Services, Google Cloud Platform, or Microsoft Azure, is an alternative option
that might be considered. In order to get extensive access across their various networks, it is
feasible to use the same deployment procedures by installing Docker and making use of

either Docker Swarm or Docker Compose. This means that it is possible to achieve
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widespread access. Alternate way is that, the majority of the cloud suppliers give the

components and administrations of organizations for the executives of sending of utilizations.

Figure 6 Multi Container Deployment

Shown in figure 6 is a network architecture that is contained inside a host system.
This design illustrates the connection between a database service and a web service. The web
service has an internal IP address of 172.18.0.3 and is set up to interact on port 8080. On the
other hand, the database has an internal IP address of 172.18.0.4, but there is no port defined
for it. 'mybridge Network' is the name of the bridge network that connects both services. This
network itself has an interface that has an IP address of 192.168.2.3. Due to the fact that this
bridge network is linked to an external network on port 80, it is possible to deduce that it
enables communication between the host system and an external network, most likely the
internet, over this port. When it is necessary to maintain isolation between services in
containerized environments, this arrangement is often used. It is also necessary for these
services to interact with one another and with the outside world.

A network configuration that is contained inside a host machine, most likely for a
Docker installation. The first container is called "WEB," and it has an internal IP address of
172.18.0.3 on the network interface ethO. The second container is branded "Database," and it
has an internal IP address of 172.18.0.4 on its ethO interface. Both of these containers are
distinct from one another. 'mybridge Network' is the name of the custom bridge network that
both containers are linked to, which indicates that they are able to interact with one another
over this network. 192.168.2.3 is the Internet Protocol address that is associated with the

bridge network, which is connected to the ethO network interface of the host system. There is

147



a mapping that is specified for the WEB container that links port 8080 inside the container to
port 80 on the external network. This makes it possible for HTTP traffic to access the WEB
service from outside the host system. This setup makes it easier to communicate amongst

containers as well as to have restricted access to the services from an external network.

Result and Analysis

This research primarily focuses on comparing Docker, a container-based
virtualization technology, with traditional virtual machines (VMs). The study shows the
advantages that Docker provides in terms of enhancing efficiency and optimizing resource
use. Notable findings include the observation that Docker exhibits a reduced startup time and
faster performance when compared to virtual machines (VMs). Additionally, Docker is well-
suited for delivering web applications across diverse container settings. This comparison
demonstrates that Docker effectively enhances performance and optimizes resource

efficiency in cloud computing and microservices-based systems.

Conclusion

Docker is a container-based virtualization solution that offers significant benefits over
conventional virtual machines (VMs) in important areas such as efficiency, resource
consumption, and deployment flexibility. The outcomes of the research highlight the
enormous advantages that Docker offers over traditional VMs. Docker's particular
lightweight characteristics and flexibility for microservices architecture stand out as
noteworthy advantages. These characteristics make it easier to move and alter Docker, which
eventually results in increased resource utilization and faster deployment procedures. When
compared to virtual machines (VMs), Docker offers significant performance advantages,
notably in terms of boot time and operating speed. This is one of the primary focus points of
the study that is being conducted. Docker's effectiveness in the field of web applications is
shown by the fact that these benefits lead to an overall system that is more efficient and
responsive. The study makes use of a demonstration technique, which demonstrates how web
applications may be successfully implemented across numerous Docker containers. This
practical example serves as a testimony to the adaptability of Docker, demonstrating its
capacity to adapt and expand in a seamless manner across a variety of circumstances,
including deployment on cloud platforms. The research not only highlights the inherent

qualities of Docker, but it also frames it as a solution that is both resilient and adaptable, and
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it is capable of addressing the dynamic demands that current application development and

deployment environments provide.

Future Scope

In light of the encouraging results about Docker's dominance over conventional
virtual machines (VMs), a fascinating future scope has been paved the way. The effectiveness
of Docker in microservices architecture might be fine-tuned in the future via research studies,
with the goal of enhancing its flexibility to a variety of different circumstances. It is probable
that the primary topics of investigation will be on the increase of security for Docker
containers, the study of scalability in complicated systems, and the concentration on
interoperability across several platforms. Additionally, the investigation of Docker's
integration with upcoming technologies such as serverless architecture, artificial intelligence,
and edge computing might lead to the discovery of creative solutions. It is possible that
further work will also focus on the development of tools for effective container orchestration
and management. Additionally, the investigation of Docker's influence on the environment
may correlate with sustainable computing methods. In order to empower a competent
workforce that is adept in Docker technologies, education and training programs are set to
become crucial. This will support the continuous use and growth of Docker as a key

technology in virtualization and application deployment.
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Abstract
Single mothers frequently experience emotional turmoil and suffer from inadequate mental
well-being. There is limited data comprehending today's modern single mother’s mental
health in metropolitan cities like Chennai. Gaining insight into these paths is essential for
enhancing mental health results for unmarried mothers. Our objective was to decipher the
current mental well-being of the single-mother community based on a GHQ-based survey.
GHQ-12 tool served as a preliminary screening and assessment tool to decipher the mental
wellness among single mothers in modern current society. Data obtained from GHQ-12
revealed that the respondents (Single mothers) were not able to concentrate, contribute
themselves, make decisions and face problems. Based on the collected data and analysis, we
conclude that in order to enhance their mental well-being, it is crucial to introduce
customised interventions that target the various difficulties they face along their journey as
parents. These interventions should be customised to a specific environment based on
personal exposure and circumstances, enabling single mothers to make well-informed choices
and enhance their overall mental well-being.
Keywords

Metro cities, single mothers, mental-health, associated factors, survey

Introduction:
Women in prehistoric India were revered as goddesses and enjoyed elevated social standing
(Pal et al 2019). Nevertheless, their social standing gradually diminished as a result of

numerous societal vices in India, particularly the Sati system, child marriage, and limitations
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on the remarriage of widows. During the Vedic period, women were seen as superior to men
and were shown reverence and esteem (Zaidi et al 2009). The advancement of women's status
persisted until the Mughal era; however, with the onset of the British period, little
advancement was achieved. Following independence, numerous constitutional privileges
provided societal recognition and positions within Indian society (Radha et al 2022).

Review of Literature:

Single parenting has grown more common in recent times due to the progress made in
healthcare technology, including artificial reproductive technologies (ART), in vitro
fertilisation (IVF), and surrogacy. However, traditional social norms and ineffective legal
enforcement have impeded the realization of these rights, particularly for those who are
illiterate and poor. Notwithstanding these difficulties, single parenting continues to be a
widespread global occurrence, as the increase in in vitro fertilisation (IVF) and surrogacy,
personal decisions regarding ways of living, divorce, widowhood, and more liberal adoption
constraints all contribute to its prevalence (Diaz-Serrano and Flamand 2023).

The topic of single parenthood is of great significance, as familial relationships play a crucial
role in determining psychological wellness. Single mothers frequently display elevated levels
of psychological symptoms and financial instability (Jagdeesh et al 2018).

A single mother plays a vital role in a family, managing the duties of a sole parent in addition
to nurturing offspring. The challenges of this role are frequently compounded by the absence
of familial and societal support, as well as the extensive duties that come with being a sole
carer (Zhou and Taylor, 2022). The kids rely on the single parent for support until they marry
or secure employment. A solitary mother, regardless, must relinquish her social and
economic independence, frequently experiencing resentment towards her marriage
separation. They bear a multitude of obligations, such as nurturing dependent kids, and
socioeconomic and emotional challenges (Suarez et al 2023). The economic challenges faced
by single mothers can be a significant source of stress, resulting in emotions such as feeling
isolated, helplessness, despair, a diminished sense of identity management, and reduced
confidence. The aforementioned pressures might result in mental health issues, specifically
depression, in single mothers (Sangeeth and Singh, 2022).

Accessing resources is crucial for efficiently addressing daily issues and challenges. Studies
have shown that higher levels of proficiency and social support are associated with a decrease

in depressive symptoms (Beeber et al 2008). Literature has reported that a lack of personal
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support for single mothers towards nurturing their children results in increased levels of
mental distress. Single parenthood places women in a disadvantaged social position and
increases their vulnerability to enduring stress, exposing them to risky health behaviours and
patterns, psychiatric disorders, psychological distress, psychosomatic symptoms, and
depression (Rousou et al 2016).

Research Gap Identified:

Prior research has predominantly focused mental wellness of married single mothers and their
children. Nevertheless, most of them reside within the community, it is necessary to conduct
a community study to ascertain the prevalence of depression among this existing population
(Chaudhuri et al 2017). Limited data is reported on the on the prevalence of mental distress
among current modern single mothers residing in big metropolitan cities like Chennai, Tamil
Nadu. Education, financial situation, digital world and technology have paved an avenue to
lead an independent mindset, but there are limited constrains are still prevalent. Research
consistently demonstrates that mental health issues are more prevalent among single mothers
compared to married mothers. The lack of investigation in the sociological literature about
single mothers is a critical aspect that must continue to be addressed. The impact of parenting
in single-mother households hasn't been extensively investigated, taking into account the
moderating intrinsic and extrinsic implications. However, the extent of this issue may be
worse because assessments associated with certain circumstances might not recognise the
significant amount of suffering the single mom faced. Regularly identifying depression in
unmarried mothers living in the community is crucial for immediately implementing
therapies to improve their overall mental health. This study aimed to determine the incidence
of depression among single mothers living in the community and to identify the underlying
factors that contribute to it.

Research Methodology:

The majority of single mothers reside in society and rely on assistance for their survival. The
present investigation involves individuals from Chennai who were selected to serve as a
representative sample of single mothers residing in particular demographic zones. The criteria
for inclusion encompassed individuals aged eighteen and older who had provided consent to
participate in the study. Individuals who were unable to read or write were not included in the
data collection. Participants were instructed to fill out the survey questionnaire

autonomously. This study was conducted using a web-based questionnaire among single
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mothers with children. A total of 51 feedback responses were collected from single parents as
part of the preliminary investigation. This study employed the GHQ-12, a mental health
measurement tool, to assess the mental well-being of single mothers with children (Guan and
Han, 2019). This questionnaire comprises a total of 12 items (Goldberg, 1972). We
implemented the four-point Likert scale, where each item is assigned a value between 0 and
3. After adding up each component, the final score had a range of 0-36. A higher score
indicates poorer mental health. Any scores over the threshold of 12 could be categorised as
cases (Liang et al 2016).

Research Findings:

The demographic and socioeconomic characteristics of respondents mainly included gender,
age, education, employment level, and number of children. Of the 51 respondents, 7.84%
were aged 20-29 years, 35.29% were aged 30-39, 39.21% were aged 40—45, and 17.64%
were above 50 years of age. The education levels of these single mothers were divided into
four categories: school, diploma, undergraduate, graduate, and doctorate. Most respondents
fell into the undergraduate category (47.05%), followed by school education (29.41%) and
graduate and above (19.06%).

Table 1.1 shows the overall and individual item scores of the GHQ-12 survey. In particular,
the highest average scores were for items 1, 4, 3, and 8, which were more than 1.63. Of these
items, the average score of item 4 was 1.745 (SD = 0.979), as the highest, indicating that the
majority of respondents felt that they were not capable of making decisions unhappy and
depressed. While the average score of item 1 was 1.705 (SD = 0.855), the majority of
respondents (42.813%) scored 2 points representing same as usual/no more than usual, and
only 22.5% of respondents scored 3, showing that in general the respondents much less than
usual/ much more than usual. The average score of the GHQ-12 was 1.486, and the standard
deviation of 0.995 measures the extent of variance. These outcomes indicate that the
individuals' well-being, particularly their mental health, was experiencing a condition of
distress. Cronbach's alpha reliability was computed using the Spearman-Brown formula. The
Cronbach's alpha coefficient for the GHQ-12 was determined to be 0.844, surpassing the
criterion of 0.8. This suggests that the scale has robust dependability and correlation. The
researchers employed the GHQ-12 questionnaire to evaluate people's psychological
characteristics associated with mental well-being and scrutinised it to ascertain its reliability

and coherence. Previous studies have examined the reliability and validity of the GHQ-12
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questionnaire for single mothers. However, our current investigation is the first to particularly
examine the factor structure of the GHQ-12 questionnaire among single mothers. The GHQ-
12 evaluated single mothers with children who belonged to a particular group that was
vulnerable to mental health problems. The Cronbach's alpha coefficient of 0.844 suggests that
the GHQ-12 has satisfactory levels of consistency and internal coherence among single moms
with children in Chennai, Tamil Nadu, and India.

Stigma can be societal stigma or self-stigma, as these variations are determined by the
individuals who possess unfavourable evaluations of the marginalised community (Corrigan,
2004). Furthermore, the literature have emphasised that when single-parent women
internalise self-stigma, their self-esteem decreases, resulting in heightened mental health
difficulties (Kim et al 2023). Data analysis revealed that the majority of respondents felt that
they were not capable of making decisions unhappy and depressed. Literature reported that
those with history of depression have difficulties to escape depression will have increased
risk of recurrence (Theng et al 2022). Single mothers who have already experienced
depression are at an increased likelihood of experiencing additional instances of depressive
disorders due to sociocultural stigma, lack of emotional and monetary support, and the
responsibility of parenting their children (Atkins, 2010). Nevertheless, a few individuals have
the capability to endure with a robust support provided by the community. A considerable
proportion of participants reported receiving substantial assistance from their family, friends,
and numerous others, which was found to be inversely correlated with depression among
single mothers (Zhou and Taylor, 2022). Hence, it is imperative to offer sufficient social
assistance in order to avoid subsequent depression occurrences in single mothers (Rousou et
al 2016).

The normal probability plot (1, 3, 4 and 8) is used to determine the distributional behaviour of
the data, specifically whether it follows a normal distribution. A linear trend in the normal
residual plot indicates the statistically significant value of a model's coefficients, and a
correlation between the experimental and anticipated outcomes was comprehended (Abdur
Rob and Srivastava, 2022). The verification of the normalcy assumption is conducted through
the use of the Anderson-Darling (AD) test (Stephens, 1974). The AD statistics values for all
twelve responses was found to be less than 0.05, indicating that the experimental data has to
be fitted line for the selected four responses, demanding a transformation (Anderson and

Darling, 1952). The analysis of the mean of respective GHQ responses (N=12) indicated the
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AD statics values (A2 value — 0.36) and the (p-value = 0.383) with a mean of 1.4864 and
standard deviation of 0.1986 suggesting that the data has a normal distribution. Grubbs’s
outlier analysis reported no significant outlier was identified with a significance level of 5%
(Aslam, 2020).
Conclusion
Single mothers face a substantial vulnerability to experiencing depression as mothers, which
can affect the socio-emotional well-being of their offspring. The prevalence of this public
health risk is especially alarming for single mothers, who frequently encounter elevated
levels of depressive symptoms due to the demands of early and later motherhood. GHQ-12
tool served as a preliminary screening and assessment tool to decipher the mental wellness
among single mothers in modern current society. Data obtained from GHQ-12 revealed that
the respondents (Single mothers) were not able to concentrate, contribute themselves, make
decisions and face problems. The implementation of preventative, assessment, and early
intervention initiatives can have a substantial positive impact on the welfare of single mothers
and their children, thereby helping both the public health sector and the overall economy. The
findings of single mothers indicated that they were unable to make decisions and were
encountering challenges at all levels of parenthood. Furthermore, several categories of single
women encountered increasingly negative patterns in their mental well-being, highlighting
the requirement for context-specific targeted interventions tailored to the individual
circumstances of single mothers to enhance their mental health.
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0 1 2 3

Can you able

1 1.705 | 0.855 0.218 -0.9411 | 3.922 | 43.137 | 31.373 | 21.569
to concentrate
Have you lost

2 1.313 1 0.969 | 0.4161 -0.7133 | 19.608 | 45.098 | 19.608 | 15.686
much sleep
Have you
found playing

3 1.686 | 1.086 | -0.014 -1.3812 | 13.725 | 37.255 | 15.686 | 33.333
a useful part in
your life
Are you
capable of

4 . 1.74510.979 | 0.0064 -1.1927 | 7.843 | 39.216 | 23.529 | 29.412
making
decisions
Are you under

5 1.47 | 1.083 0.324 -1.2222 | 17.647 | 45.098 | 9.804 | 27.451
stress
I could not

6 | overcome 1.117 | 0.951 | 0.4811 -0.6372 | 29.412 | 39.216 | 21.569 | 9.804
difficulties
Do you enjoy

7 | your day-to- 1.627 | 1.057 | 0.1784 -1.3399 | 11.765 | 45.098 | 11.765 | 31.373
day activities
Can you able

8 | tofaceupto 1.647 | 1.035 | -0.0178 | -1.1953 | 13.725 | 35.294 | 23.529 | 27.451
problems
Are you
feeling

9 1.33310.952 | 0.4286 -0.6527 | 17.647 | 47.059 | 19.608 | 15.686
unhappy and
depressed
Are you losing

10 1.313 1 0.989 | 0.2216 -0.9416 | 23.529 | 35.294 | 27.451 | 13.725
confidence
Are you

11 o 1.372 1 0.958 | 0.5921 -0.6098 | 13.725 | 54.902 | 11.765 | 19.608
thinking of self
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as worthless

Are you
feeling

12 1.509 | 1.027 | 0.3184 -1.1114 | 13.725 | 47.059 | 13.725 | 25.490
reasonably

happy
Mean 1.486 | 0.995
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Abstract:

This research paper delves into the critical domain of automated overnight patient care,
seeking to elevate the precision and reliability of predictive models employed in this
context. Recognizing the paramount importance of accurate predictions for timely and
effective interventions, our study undertakes a comprehensive investigation. Through an
amalgamation of advanced machine learning algorithms, data preprocessing techniques,
and domain-specific insights, we aim to enhance the prediction accuracy of automated
systems tasked with monitoring and managing patients during overnight periods. The paper
explores the intricacies of relevant datasets, analyzes the performance of existing models,
and proposes novel methodologies to address inherent challenges. By fostering a deeper
understanding of the nuances in overnight patient care, our research aspires to contribute
significantly to the advancement of automated healthcare systems, ultimately improving

patient outcomes and fostering a more efficient and reliable healthcare ecosystem.
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Introduction
In the realm of contemporary healthcare, the integration of automation and predictive
modeling has emerged as a pivotal frontier in optimizing patient care. The advent of
automated systems, particularly those designed for overnight patient monitoring, holds
great promise for improving the efficiency and efficacy of healthcare delivery. In this
context, the paramount need for accurate predictions to facilitate timely and targeted
interventions cannot be overstated. This research endeavors to address this imperative by
embarking on a comprehensive investigation aimed at enhancing the prediction accuracy
within automated overnight patient care.
Encapsulates the dual objectives of elevating the precision of predictive models and
conducting an exhaustive inquiry into the multifaceted facets of this critical healthcare
domain. Recognizing the intrinsic challenges associated with nocturnal patient care, our
study employs a synthesis of advanced machine learning algorithms and meticulous data
preprocessing techniques. These elements are intricately woven together with domain-
specific insights to form a cohesive analytical framework, propelling our efforts to refine
existing models and propose innovative methodologies.
Through a thorough exploration of relevant datasets and a critical evaluation of the
performance of existing models, we aim to uncover insights that transcend the current
limitations of automated overnight patient care systems. This paper contributes to the
existing body of knowledge by not only identifying areas for improvement but also by
offering novel solutions grounded in empirical evidence. By providing a nuanced
understanding of the intricacies involved in overnight patient care, our research seeks to
catalyze advancements that transcend the status quo, ultimately fostering a healthcare
landscape characterized by heightened prediction accuracy, improved patient outcomes,
and overall system efficiency.
Introduction
1. Overview of the increasing role of automation in contemporary healthcare

- The significance of predictive modeling in optimizing patient care.
The introduction to automated healthcare systems marks a pivotal entry point into the
dynamic landscape of contemporary medical practices. With the accelerating pace of

technological advancement, healthcare systems have undergone a transformative shift,
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embracing automation to streamline processes and enhance patient care. Automated
healthcare systems encompass a spectrum of applications, ranging from electronic health
records to diagnostic tools and predictive modeling. This paradigm shift is motivated by
the pursuit of efficiency, accuracy, and improved patient outcomes. As these systems
become increasingly integral to healthcare infrastructure, understanding their fundamental
principles becomes imperative. This section explores the evolution of automated
healthcare, highlighting its profound impact on the delivery of medical services, data
management, and the broader landscape of patient well-being. The integration of
automation not only offers unprecedented opportunities for optimization but also
necessitates a comprehensive examination to ensure that its implementation aligns
seamlessly with the complex and nuanced nature of healthcare delivery.
2. Nighttime Challenges in Patient Monitoring:

- Recognition of the unique challenges associated with overnight patient care.

- The critical need for accurate predictions during nighttime monitoring.
Navigating the intricacies of patient monitoring assumes a distinctive set of challenges
during the nocturnal hours, ushering in a realm of considerations unique to nighttime
healthcare. As the sun sets, the demand for vigilant and continuous monitoring remains
unabated, requiring healthcare systems to grapple with diminished visibility and the
inherent vulnerability associated with nighttime care. Patients, often in states of
vulnerability or undergoing critical treatments, necessitate a specialized focus on accurate
and timely interventions. The darkness amplifies the challenges in observation, potentially
hindering the swift detection of emergent issues. The nighttime challenges in patient
monitoring extend beyond mere visibility concerns, incorporating the intricacies of altered
circadian rhythms and the potential impact on physiological parameters. This section
delves into the multifaceted nature of these nocturnal challenges, emphasizing the critical
need for heightened prediction accuracy in automated systems to mitigate risks and ensure
the provision of optimal care throughout the night.
3. Rationale for Improved Prediction Accuracy:

- Discussion on the implications of accurate predictions for timely and effective
interventions.

- Aligning enhanced prediction accuracy with improved patient outcomes.
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The rationale for improved prediction accuracy in healthcare systems is rooted in the
fundamental principle that precision in predicting patient outcomes directly correlates with
the quality and effectiveness of healthcare interventions. Timely and accurate predictions
serve as the linchpin for informed decision-making, enabling healthcare professionals to
anticipate and address potential complications or changes in a patient's condition. This
section underscores the pivotal role of predictive accuracy in optimizing resource
allocation, treatment planning, and overall patient care. As healthcare systems increasingly
rely on automated processes and machine learning algorithms, the imperative for
heightened prediction accuracy becomes paramount. The ripple effect of improved
predictions extends beyond individual patient cases, influencing broader healthcare
strategies, resource utilization efficiency, and the overall efficacy of healthcare delivery.
This research aims to articulate and address the rationale for enhancing prediction
accuracy, contributing to a more responsive and patient-centric healthcare paradigm.
4. Integration of Machine Learning Algorithms:

- Introduction to the utilization of advanced machine learning algorithms.

- The role of data preprocessing techniques in refining predictive models.
The integration of machine learning algorithms represents a transformative frontier in
healthcare, promising to revolutionize the accuracy and efficiency of patient care. The
ability of machine learning to identify complex patterns in large datasets is crucial for the
automation of healthcare operations. Using machine learning algorithms is a calculated
move in this study's direction, with the goal of improving prediction models for patients'
care throughout the night. These algorithms have the ability to learn from historical patient
data, adapt to evolving patterns, and generate predictions that are both precise and timely.
By leveraging sophisticated computational techniques, the integration of machine learning
algorithms empowers healthcare systems to navigate the complexities of overnight patient
monitoring, providing a dynamic and adaptable approach to prediction accuracy. This
section delves into the principles, methodologies, and potential impact of integrating
machine learning algorithms in the context of automated overnight patient care, setting the
stage for a comprehensive investigation into the intersection of technology and healthcare.
5. Contributions to Healthcare Knowledge:

- Highlighting the potential impact of the research on advancing the understanding of

automated healthcare systems.
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- The aim to contribute novel insights and solutions for more effective patient care.
The contributions to healthcare knowledge through machine learning (ML) stand as a
testament to the transformative potential of advanced computational techniques in the
medical domain. ML algorithms, with their ability to discern intricate patterns within
voluminous datasets, offer unprecedented insights that have the potential to redefine the
landscape of healthcare knowledge. This research endeavors to contribute to this evolving
body of knowledge by harnessing the power of ML in the specific context of automated
overnight patient care. The study aims to not only enhance prediction accuracy but also to
unravel novel insights into the dynamics of nighttime patient monitoring. The integration
of ML facilitates a data-driven approach, enabling the identification of nuanced
correlations and predictive factors that may elude conventional analyses. By leveraging the
capabilities of ML, this research seeks to advance our understanding of automated
healthcare systems, ultimately paving the way for more informed decision-making,
improved patient outcomes, and a progressive shift toward data-centric healthcare

practices.
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In the rapidly evolving landscape of healthcare, this research endeavors to forge a path
towards optimized patient care through the convergence of automated systems, predictive
modeling, and advanced machine learning algorithms. The investigation acknowledges the
distinctive challenges posed by nocturnal patient monitoring, emphasizing the critical need
for enhanced prediction accuracy during overnight care. Every aspect, from using machine
learning algorithms to investigating nighttime obstacles and providing a justification for
better forecasts, adds up to a thorough comprehension of the intricacies at play. By delving
into the intricacies of automated healthcare systems and the transformative potential of
machine learning, the study aims to not only refine existing predictive models but also to
lay the groundwork for innovative methodologies. The overarching goal is to make
substantial contributions to healthcare knowledge, fostering a data-centric paradigm that
transcends the limitations of conventional approaches. Through this research, we aspire to
elevate the precision and efficacy of overnight patient care, ultimately charting a course
towards a healthcare landscape characterized by heightened prediction accuracy, improved

patient outcomes, and enhanced system efficiency.

Literature Review

Increasing the quality of care that is delivered to patients, simplifying processes, and
improving the overall efficiency of the healthcare system are all possible outcomes that
have never been seen before thanks to the introduction of new technologies in the
healthcare business, which has ushered in a new age of possibility that has never been seen
before. The use of automated technologies, particularly those that are designed to provide
care to patients while they are sleeping, has developed into an essential component of
modern healthcare facilities. When it comes to the topic of improving the accuracy of
automated overnight patient care projections, the purpose of this literature review is to
provide a synopsis of the research that has already been conducted on the issue. A
important approach, a big obstacle, and a substantial success in the area will be highlighted

in order to reach this goal.

1. Automation in Healthcare:
The integration of automation in healthcare has witnessed remarkable growth over the past

decade. Automated systems, ranging from diagnostic tools to treatment plans, have been
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implemented to augment the capabilities of healthcare professionals and improve patient
outcomes. As the focus on optimizing patient care continues to intensify, there is a growing
interest in leveraging automated systems during overnight hours to enhance the prediction
accuracy of critical patient events.

O. Ali et. al. (2023) The use of artificial intelligence (Al) technology is quickly altering
the medical and administrative procedures of healthcare organisations. The profound
influence of Al on many tasks is highlighted by this transformation, which is especially
true in the realm of early detection and diagnosis in medicine. Prior research indicates that
Al are able to improve healthcare service quality. People claim that Al-based technology
make people's lives better by reducing stress, increasing security, and boosting
productivity. Academic publications on artificial intelligence's use in healthcare are
systematically reviewed in this research. At first, 1,988 research publications from top
databases were evaluated for the evaluation. The selection was narrowed down to 180
papers after a thorough assessment. These articles will be fully analysed to offer a
categorization scheme based on four dimensions: Al in healthcare: advantages,
disadvantages, approaches, and features. When compared to humans, Al still does a much
better job of medical and related administrative tasks in terms of precision, efficiency, and
timeliness. When it comes to self-management of chronic illnesses, patients may reap the
benefits of Al's diagnostic, therapeutic, consulting, and health monitoring capabilities.
Topics such as innovative Al service delivery methods, health monitoring capabilities,
patient data security and privacy, and value-added healthcare services for medical decision-
making are highlighted as areas where future research should focus.

S. A. Alowais et. al. (2023) Although artificial intelligence (AI) has revolutionized several
sectors, including healthcare, and holds great promise for enhancing both patient care and
overall quality of life, all parties involved acknowledge the challenges posed by healthcare
systems. Potentially game-changing advances in healthcare Al are underway in the clinical
setting. Reports on clinical Al utilisation provide doctors vital data and resources. Disease
diagnosis, treatment ideation, and patient involvement are all areas of Al that are now the
subject of substantial study in clinical practice. By addressing concerns related to ethics,
law, and human knowledge, it paves the way for healthcare companies to embrace Al and
put it to use. The use of Al in healthcare was investigated by doing an unlimited search of

the English-indexed literature in PubMed/Medline, Scopus, and EMBASE. Research
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focuses on artificial intelligence discoveries in healthcare. Medical diagnosis, treatment,
and laboratory testing may all benefit from AL In several areas of healthcare, Al
algorithms may improve accuracy, efficiency, cost, and mistake rates by discovering
patterns in massive datasets, surpassing human performance. Potential areas for
improvement include virtual health assistants, personalised medicine, medication dosages,
virtual health populations, suggestions, mental health services, patient education, and trust
between patients and doctors. Now at last, Al can aid doctors with diagnosis,
personalisation, and advice. Al has the potential to revolutionise healthcare in more ways
than one. Healthcare Al that is both effective and safe must address concerns about bias,

human understanding, and data protection.

2. Predictive Modeling in Healthcare:

A promising new technique, predictive modeling has the ability to foretell healthcare
outcomes and spot hazards before they happen. The use of predictive models in the context
of nighttime patient care has the potential to greatly enhance patient safety by facilitating
the prompt action in the case of adverse occurrences. In order to create reliable prediction
models for nighttime patient care, many research have investigated the use of machine
learning techniques such support vector machines, neural networks, and ensemble
approaches.

B. L. Jimma et. al. (2023) Doctors and patients alike may reap the benefits of Al-powered
disease prediction, categorization, and diagnosis. With the exponential growth of data and
computing power, Al has become more attractive. From 2000 to 2021, a comprehensive
bibliometric analysis of healthcare Al research was conducted. All healthcare Al research
published in English has been located and retrieved by Scopus. Topic categories, top
nations, institutions, journals, and financial sponsors were all included of the analysis, as
was the rise of publications. With an increase beginning in 2010, the search returned 5,019
unique entries. Published after 2012 accounted for 88.88% of the articles. The research
found 96.85% of studies from nine different nations, with 41.84 percent coming from the
United States. Three of our most important technological terms are "Machine Learning,"
"Electronic health records," and "Natural language processing." Issues including COVID-
19, diabetes, mental health, asthma, dementia, and cancer were investigated within the field

of artificial intelligence in healthcare. This comprehensive bibliometric analysis of
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artificial intelligence (AI) studies in healthcare may help academics, politicians, and
practitioners understand the evolution of the subject and the ethical implications of AL
Ayesha Amjad et. al. (2023) As computing power has increased, Al has entered the
mainstream. A lot is happening in the healthcare industry right now. Issuing electronic
healthcare cards and providing personalised treatment are two examples of the various
ways in which the relatively young field of telehealth relies on artificial intelligence. In the
United States, telemedicine is greatly affected by artificial intelligence (Al). Artificial
intelligence (Al) in telehealth enables doctors to make data-driven decisions in real-time,
which has the power to enhance patient experiences and health outcomes, and virtual care
solutions are becoming more accessible. The medical research community is taking notice
of the growing use of artificial intelligence (Al) in the processing and analysis of telehealth
data. There are obstacles to the widespread use of telemedicine, which calls for enhanced
skills and better processes to provide individualized answers. The effects of artificial
intelligence on healthcare and telemedicine are discussed in this article.

This study's literature evaluation reveals the boundless potential of merging Al with
telemedicine. Patient monitoring, healthcare information technology, intelligent diagnostic
assistance, and data analysis in collaboration with other experts are the primary areas of

emphasis for this technology's increasing application.

3. Data Sources and Integration:

A variety of high-quality data sources are crucial to the success of prediction models.
Studies have investigated the integration of electronic health records (EHRSs), physiological
monitoring data, and wearable device information to create comprehensive datasets for
training and validating predictive algorithms. Understanding the challenges associated with
data interoperability, privacy concerns, and data integration is pivotal for the successful
implementation of accurate automated overnight patient care systems.

Ragavi V (2021) Many individuals are holding out hope that the medical business will be
revolutionized by artificial intelligence (AI). Another way to make Al even more powerful
would be to use very fast processors and combine Al algorithms with machine learning and
deep learning algorithms. Studies show that doctors and other medical professionals will be
able to make choices and progress in their sector much faster if digitization takes hold. This

study will seek to understand how an Al system functions within. In this article, we will
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explore how Al is changing the healthcare industry via chatbots powered by Al, automated
imaging diagnostics, personal health companions, radiology, cancer, and cardiology,
among other topics.

S. M. Mohammad (2020) The healthcare, commercial, and public sectors will all be
automated via the use of this new technology, which will be examined in this study. The
most recent technical developments have an effect on the standard operating procedures of
many aforementioned areas of society, which in turn has an effect on how these areas
function. In the realm of automation, the technology provides previously unknown
approaches and throws light on certain regions in need of sufficient and exceptional
services. The whole system's legitimacy and accountability are boosted by doing this. A
variety of documentations that are practically used in the field of information technology
are examined in order to learn how IT affects the automation of application areas with
respect to the accountability equation. Beginning with the most basic types of automated
transactions involving lower-level automation, the investigation progresses to more
complex kinds of automation, such as systems that analyse biometric fingerprints. This
example discusses the accountable potential of IT automation for various applications in
the hopes of investigating the benefits of application automation and eliminating the
unaccountable potential that hinders functionality in various fields that may result from
using system applications. The paper devotes a lot of space to discussing how crucial it is
to strike a balance between the advantages of IT automation and the whole automation
process, including the system that could make applications less efficient while still holding

people accountable.

4. Challenges and Limitations:

There have been some hopeful advancements, but there are still barriers to overcome in
order to attain optimal prediction accuracy in automated nighttime patient care. This is the
case despite the fact that there have been some developments. The interpretability of
complex machine learning models, class imbalance, and data noise are all difficulties that
need careful consideration. It is vital to pay considerable attention to these concerns.
Furthermore, a thorough investigation is necessary because of the ethical issues that are
involved with relying on automated systems for patient care, especially during the

overnight hours. This is for the reason that the inquiry must be extensive.
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G. Rong et. al. (2020) Software algorithms, hardware implementation, and the breadth of
Al's applications have all been expanding at a fast pace in the last several years. Disease
diagnoses, home help, processing of biomedical data, and biomedical research are some of
the areas where artificial intelligence (Al) has recently made strides in biomedicine. Insight
into current technology, keeping up with scientific developments, recognizing the
enormous potential of Al in biomedicine, and providing inspiration for researchers in
adjacent fields are all aims of this study. In the same way that artificial intelligence (Al) is
in its infancy, so too is its use in biomedicine. Rapid advancements are anticipated in the
near future, and new discoveries will keep expanding the boundaries of Al and its
applications. To demonstrate how to fill a malfunctioning urine bladder and how to
forecast the likelihood of epileptic seizures, two case examples are given.

Onur Asan (2020) The growing capacity of artificial intelligence (AI) to convert
complicated and unclear data into practical, if flawed, clinical recommendations or
judgements has the potential to revolutionise health care. One factor that influences
doctors' usage and acceptance of Al is trust, which is a growing aspect of the human-Al
connection. When faced with the gap between known and unknown, trust steps in as a
psychological defence mechanism. A number of studies have brought attention to the fact
that Al-based systems might need some work in order to better assist doctors. But there has
to be a lot of focus on measuring the extent to which people trust Al and its effects. Can an
Al-powered system earn a clinician's trust? How can we as humans determine if Al is
trustworthy? Would it be possible to optimise Al trust in order to enhance decision-
making? As the key end-users of Al systems in healthcare, clinicians are the major
emphasis of this article, which also presents elements influencing clinicians' faith in AL
We bring attention to important trust-related issues that should be thought about when

developing any Al system for medical usage.

5. Advancements and Future Directions:

In recent years, research has shown novel ways that aim to overcome the constraints of the
automated systems that are already in use. There are a number of potential improvements,
including the incorporation of explainable artificial intelligence, continuous model
recalibration, and adaptive learning methodologies. Based on the existing body of

literature, it is recommended that further research should concentrate on the improvement
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of algorithms, the resolution of real-world implementation issues, and the establishment of
uniform assessment measures in order to benchmark the performance of predictive models
in a variety of healthcare contexts.

there is a growing corpus of research that is devoted to improving the accuracy of
prediction in automated nighttime patient care. Through the exploration of the
incorporation of predictive modeling, the use of a wide variety of data sources, the pursuit
of solutions to obstacles, and the acceptance of current breakthroughs, this all-
encompassing research lays the groundwork for the creation of automated systems in the
healthcare industry that are more robust and efficient. In order to effectively harness the
potential of automated nighttime patient care and enhance the results of healthcare, it is
essential to bridge the gap between theoretical knowledge and the real use of new

technology when it comes to healthcare.

Research Methodology

When it comes to biomedicine, the area dealing with patient illness diagnosis has the
greatest demand for Al. So far, a plethora of remarkable findings have been discovered
within this particular domain. Medical practitioners may now provide quicker and more
precise diagnoses for a wider variety of diseases by using Al. Biosensors and biochips are
commonplace in in vitro diagnostics, one of the most important categories of diagnostic

procedures. This
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Fig. 2 A general perspectives of process flow and interactions between a CMA and

human researchers

ML, in which AI deciphers microarray data to categorize and identify anomalies, may
examine this crucial diagnostic tool. Classifying cancer microarray data for cancer
detection is one emerging use. Biosensors and associated point-of-care testing (POCT)
devices may detect cardiovascular illnesses early with the use of integrated artificial
intelligence. Artificial intelligence (Al) may aid in cancer patient survival rate prediction in
addition to diagnosis, for example in the case of colon cancer. Scientists have also pointed
up ML's shortcomings in biological diagnostics and proposed solutions to these problems.
So, Al in diagnosis and prognosis still has a lot of room to grow.

Medical imaging's two-dimensional and signal processing's one-dimensional components
form another significant category of disease diagnostics. In the past, these methods have
been used for the purpose of sickness prediction, management, and diagnosis. Artificial
intelligence has found use in the extraction of features from biological signals, including
EEGs, EMGs, and ECGs, for one-dimensional signal processing. Epileptic seizure
prediction is a significant use of electroencephalogram (EEG). In order to lessen the
severity of seizures for patients, seizure prediction is crucial. One of the most important
components of a trustworthy prediction system is AI, which has just come to light.
Predictions powered by deep learning are now within reach, and the platform for making
these predictions may be integrated into mobile systems. Al has the potential to
significantly impact biological image processing-based diagnosis. Image segmentation,
thermal imaging, and multidimensional imaging have all made use of Al to improve the
efficiency and quality of their respective analyses. Portable ultrasonic devices that include
Al may be used by unskilled individuals to diagnose a wide range of ailments in
underdeveloped locations. Besides the ones already mentioned, Al may also help

traditional decision support systems (DSSs) with things like improving diagnosis accuracy
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and making disease management easier, which means less work for humans. As an
example, Al has found applications in cancer integrated management, tropical illness
diagnosis and treatment, cardiovascular disease decision-making, and other areas. These
uses highlight the potential of Al as a tool for precise and early diagnosis, treatment, and

even prognosis of health issues. Presented below are two such case studies.

3.1. Healthcare

More and more medical fields are using Al into their practices. The analysis of signals and
images, as well as the prediction of changes in function (e.g., in the management of the
urine bladder, epileptic seizures, and strokes), have been its primary applications. Two
common case studies are described below: one for predicting bladder volume and another

for predicting epileptic seizures.

3.2. Bladder volume prediction

Several problems arise in the patient's health when the bladder's storage and urine functions
are impaired, whether due to aging, a spinal cord injury, or another neurological illness.
Implantable brain stimulators may now partially restore bladder function in individuals
who have not responded to drugs. In order to enhance the efficacy and security of
neuroprostheses by means of conditional neurostimulation, a feedback device that
administers electrical stimulation alone when necessary is needed: a bladder sensor that can
identify retained urine. If a patient has impaired feelings, the sensor may alert them when
it's time to empty their bladder or if there's an unusually large volume remaining after
micturition, which indicates an incomplete void. Using afferent neural activity from the
regular neural roots of the bladder (i.e., mechanoreceptors), which represent the changes
during filling, we have built a specific digital signal processor (DSP) for detecting both the
pressure and its fullness in urine. We have also offered novel approaches for this purpose.
The two main components of a smart neuroprosthesis are the implanted internal unit and
the external unit, which is worn or carried by the patient. Typically, data and power are
sent and received by the implant from both devices over a wireless connection. The
internal unit records neural signals, processes them on-chip (to varying degrees depending
on the application), uses functional electrical stimulation (FES) techniques to

neurostimulate appropriated nerves, communicates with the external unit, and logically
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controls the implanted unit's functions. When the internal unit records a signal, it sends it to
the external unit, which processes it and then sends back the appropriate neurostimulation
commands. This process is necessary because more complex algorithms require extra
computing capabilities, which are not suitable for implantation because of their size, power
consumption, temperature rise, electromagnetic emission, and so on. The implant-user
interface and the implant-computer interface are combined at the external base station,
allowing for more flexibility.

This section presents research that aims to develop a urinary bladder implanted pressure
and volume sensor that can provide the neuroprosthesis the input it needs to function.
Patients with reduced sensations owing to the aforementioned illnesses and ailments may
utilize this sensor to detect whether their bladders are full, or it can be employed in a
conditional neurostimulation strategy to restore bladder functioning. By incorporating an
enhanced digital signal processor (DSP) into the implanted unit, we were able to better
address patients' demands for bladder neuroprosthetic devices by decoding the bladder's
pressure and volume in real time. The most appropriate prediction algorithms, detailed
below, were selected in large part due to this strategy. The natural sensors in the bladder,
namely the mechanoreceptors that react to stretching of the bladder wall, generate afferent
brain activity. To decipher this activity, quantitative and qualitative monitoring approaches
based on ML algorithms were suggested. These techniques can only be put into practice if
the implanted device can detect, distinguish (classify), and decode brain activity in real
time. Only three degrees of bladder fullness—low, medium, and high—are deciphered by
the suggested qualitative approach. By drastically cutting down on the amount of
processes, this strategy uses less hardware resources and minimizes power usage. While
the quantitative approach requires more intricate algorithms to calculate bladder capacity
or pressure in order to feed that information back into the closed-loop neurostimulation
system, the specialized hardware allows it to function very efficiently in the implanted
device while using very little power.

In order to prepare for their real-time offline learning phase, the monitoring algorithms
used by the quantitative and qualitative approaches first conduct a training phase. The
sensor acquires knowledge about the parameters that will be monitored in real-time during

this stage.
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Because the algorithms used in the learning phase run offline on a computer linked to the
implant via the external unit, we are free to pick the optimal algorithms irrespective of their
complexity or execution time. We can execute the real-time monitoring phase with simpler
but effective prediction algorithms and efficient power consumption since the learning
phase allows us to move the complexity and hardware weight to offline processing. First,
in the learning phase, digital data is prepared by band-pass filtering with a non-causal
linear-phase finite impulse response (FIR) filter. Second, in the example shown in Figure 4,
Unit 1, the afferent neural activity that correlates best with bladder volume and/or pressure
is identified. By evaluating a monotonic dependency rather than a linear one, the
robustness of our estimate approach is enhanced by using the Spearman's rank correlation

coefficient (q) rather than the Pearson (linear) correlation coefficient.

Results and Discussions

The results and discussions play a pivotal role in unraveling the effectiveness and
implications of the proposed enhancements. The research endeavors to improve prediction
accuracy in the context of automated overnight patient care, a critical aspect of modern
healthcare systems. The results section meticulously presents the outcomes of experiments,
analyses, and evaluations conducted to assess the performance of the enhanced prediction
models. It provides quantitative data, statistical metrics, and comparative results, shedding
light on the extent to which the proposed enhancements contribute to improved accuracy.
The discussions that follow delve into the nuanced interpretation of the results, addressing
the significance of the findings in the broader healthcare landscape. This section not only
critically appraises the achieved outcomes but also explores potential limitations, avenues
for future research, and the practical implications of the enhanced prediction accuracy in
automated overnight patient care. Overall, the Results and Discussions section serves as the
intellectual nucleus of the study, offering a comprehensive understanding of the

advancements made and their potential impact on patient care.
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Table 1: Stacking Classification Report

precisio recall fl-score support
n
0 0.76 0.87 0.81 526
1 0.76 0.59 0.67 357
accuracy 0.76 883
macro avg 0.76 0.73 0.74 883
weighted avg 0.76 0.76 0.75 883

Selected Stacking Accuracy =0.76
Selected Stacking Fscore = 0.67
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Fig 3: Accuracy Score of All Model
As of when all the models are apply it seen that hyper stack performing better result then
other which is 75.9%. Also when F-score is calculated it found that hybrid stack perform
litter better then others.
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Fig 4: F1-score for All Models

Conclusion

The comprehensive investigation into enhancing prediction accuracy in automated
overnight patient care has yielded valuable insights and advancements with significant
implications for the healthcare landscape. The study systematically examined various
enhancements and their impact on predictive models, providing a robust foundation for
improving the accuracy of patient care predictions. The findings underscore the potential of
incorporating advanced technologies to streamline overnight care processes, leading to
more precise and timely interventions. As we navigate the complexities of healthcare
automation, the study emphasizes the importance of continual refinement and adaptation of
prediction models to address evolving patient needs. The insights gained from this research
not only contribute to the scholarly understanding of automated patient care but also
provide practical guidance for healthcare practitioners and technology developers aiming to
enhance the efficiency and effectiveness of overnight care systems. This comprehensive
investigation lays the groundwork for future research endeavors and underscores the

potential of predictive analytics in transforming and optimizing overnight patient care.
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Abstract:

High-frequency stock market prediction is a provoking undertaking because of the high
speed and complexity of financial markets. This research proposes an inventive way to
deal with improved high-frequency stock market prediction by combining sentiment
analysis, Open Interest (OI) data, and volatility, using progressed AIML techniques and
data analytics. The understanding of sentiment analysis intends to catch the effect of
market sentiment on stock prices. By analyzing news titles, Social media, and other
text-based data, sentiment analysis can give significant bits of knowledge into investor
sentiment, which can impact stock market developments. Open Interest (OI) data,
addressing the complete number of extraordinary derivative contracts, can give extra
bits of knowledge into market sentiment and potential price movements. Volatility, as
estimated by indicators like the VIX (Volatility Index), can likewise be critical to
calculate foreseeing stock market movements, as high volatility frequently goes before
huge price changes. The proposed approach uses progressed highlight designing
techniques to extricate significant elements from the sentiment analysis, Ol data, and
volatility indicators. Highlight determination techniques are then applied to distinguish
the main elements for anticipating stock market developments. Machine learning
algorithms, for example, Random Forests, Support Vector Machines, and Gradient
Boosting Machines, are utilized to prepare and test the prediction model. The viability
of the proposed approach is assessed utilizing verifiable stock market data and
continuous sentiment analysis, OI data, and volatility pointers. The outcomes exhibit
that consolidating sentiment analysis, OI data, and volatility with cutting-edge include
designing and determination techniques can fundamentally work on the exactness of

high-frequency stock market prediction precision.
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Introduction:

The stock market is a mind-boggling and dynamic framework that is impacted by a large
number of variables, including economic indicators, geopolitical events, and investor
sentiment. Foreseeing stock market movements is a difficult undertaking, as it requires
investigating tremendous measures of data and distinguishing patterns and trends that
can assist with determining future price movements. High-frequency exchanging has
additionally expanded the intricacy of stock market prediction, as traders presently
approach real-time data and can execute trades within milliseconds.
The stock market sentiment depends on various parameters like global stock markets,
global oil prices, natural emergencies, finance news, and war [01], [03], [18]. There has
been a developing interest in utilizing trend-setting innovations, like Artificial
Intelligence (AI), Machine Learning (ML) [02], [05], and Data Analytics, to improve
stock market prediction. These advancements offer the possibility to investigate
enormous datasets rapidly and distinguish patterns that may not be obvious to human
investigators. By incorporating sentiment analysis, Open Interest (OI) data, and volatility
indicators [06] into stock market prediction models, researchers expect to work on the
precision and unwavering quality of predictions.
Objective:
The objective of this research is to upgrade high-frequency stock market prediction by
consolidating sentiment analysis, Open Interest (OI) data, and volatility indicators,
utilizing progressed AIML techniques and data analytics. The research intends to address
the accompanying key objectives:
e To accumulate historical stock market data, including stock prices, trading
volumes, news titles, Social media, OI data, and volatility indicators.
e To preprocess the gathered data to eliminate commotion and insignificant data,
and perform text preprocessing for news titles and Social media.
e To concentrate significant highlights from the preprocessed data, including
sentiment scores, Ol data, and volatility indicators, using advanced feature

engineering techniques.
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e To select the key highlights for predicting stock market movements using feature
selection techniques and evaluate the performance of the designed models.
e Interpret the results of the model evaluation to understand the impact of
sentiment analysis [21], OI data, and volatility on stock market prediction.
Significance:
The significance of this research lies in its capability to work on the accuracy and
reliability of high-frequency stock market prediction. By incorporating sentiment
analysis [20], OI data, and volatility indicators into stock market prediction models, the
research intends to give traders and investors significant bits of knowledge about market
trends and movements. This will support them to settle down on extra-instructed
decisions and conceivably foster their trading strategies. Furthermore, the research adds
to the developing collection of information in the field of AI, ML, and data analytics, and
exhibits the capability of these advancements in further developing stock market

prediction.
Review of Literature:

Stock market prediction has been a topic of interest for researchers and practitioners for
many years, with numerous studies exploring various techniques and approaches to
improve prediction accuracy. This review focuses on relevant literature related to high-
frequency stock market prediction, sentiment analysis, Open Interest (OI) data, and
volatility, as well as the integration of AIML techniques and data analytics in stock
market prediction.

The correlation between oil price changes and financial markets during the COVID-19
epidemic and geopolitical crises, such as the recent Russian-Ukraine war, has not been
fully studied. This study uses daily closing data to analyze the association between oil
prices and stock market returns in oil-exporting and European countries, as well as the
spillover effects [01].

Social media sentiment used in the stock market is derived from social media platforms,
and academics have investigated how it influences various stock market characteristics
such as returns, trading volume, and volatility. The rise of Twitter, WeChat, StockTwits,
and Sina-Weibo social media platforms has created convenient outlets for investors to

express their opinions about the stock market [14].
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This study aims to provide an overview of Al and machine learning techniques used in
stock market forecasting, including data types, evaluation metrics, neural network
structures, and a novel proposition research method [05].

Previous research suggests that neural network-based stock price predictors outperform
traditional methods for predicting stock price declines. This paper presents a new
strategy that utilizes a neural network-based stock price predictor to forecast an upward
trend reversal in a declining market. Newly developed input features improve the
effectiveness of neural network-based predictors, resulting in more consistent predictions
for diving patterns [04].

This study compares the efficacy of machine learning algorithms (MLMs) in predicting
the movements of stock market indices in industrialized countries and identifies the most
effective estimating method. Various techniques were used to estimate index movement
directions, including decision trees, random forest k-nearest neighbor, naive Bayes,
logistic regression, support vector machines, and neural networks. The results showed
that artificial neural networks were the best algorithm indices. Artificial neural networks,
which displayed the highest average prediction performance, were identified as the best

prediction algorithms for the developed countries' stock market indices [02].
Research Gap Identified:

While there have been critical progressions in stock market prediction utilizing
different techniques like sentiment analysis, Open Interest (OI) data, and volatility,
there are as yet a few research gaps that should be tended to:

e Integration of Different Data Sources: Existing investigations frequently center
on individual data sources, e.g. news titles or Social media for sentiment analysis
[21]. There is a lack of research that integrates different data sources, for example,
news headlines, Social media, and OI data, to improve prediction accuracy.

e Limited Focus on High-Frequency Trading: Most existing investigations on
stock market prediction center on daily or weekly trading data. There is a
requirement for research that explicitly targets high-frequency exchanging data, as
this can give all the more timely and precise predictions.

e Lack of Comprehensive Approach: Many investigations center around individual

parts, like sentiment analysis or volatility [19], disregarding their consolidated
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effect on stock market prediction. There is a necessity for a comprehensive
approach that integrates different features and techniques to improve prediction
accuracy.

e Limited Utilization of Advanced AIML Techniques: While certain investigations
have investigated the utilization of machine learning algorithms for stock market
prediction [17], there is an absence of research that applies progressed AIML
techniques, for example, deep learning, reinforcement learning, and ensemble
methods to improve prediction accuracy.

e Inadequate Assessment of Model Execution: Many investigations assess model
execution utilizing restricted measurements, like accuracy or precision. There is a
requirement for a more comprehensive assessment that thinks about extra
measurements, for example, F1-score, ROC-AUC, and calibration curves, to give a

more nuanced assessment of model performance.
Research Methodology:

The research methodology for high-frequency stock market prediction includes a few

key stages:

e Data Collection: Accumulate high-frequency stock market data, including price
and volume data at intervals like minutes. Gather sentiment data from news articles,
social media, and different sources. Acquire open interest data from options markets
and historical volatility data [07].

e Data Preprocessing: Clean and preprocess the gathered data. This incorporates
taking care of missing values, normalizing data, and changing text data into a
format suitable for sentiment analysis.

e Feature Engineering: Concentrate significant highlights from the data. e.g.
calculate moving averages, relative strength index (RSI), and other technical
indicators from price and volume data. It utilizes natural language processing (NLP)
techniques to extract sentiment features from text data [14].

e Model Selection: Pick suitable machine learning models for prediction. This can

incorporate regression models [23], classification models, or further developed
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models like neural networks [04]. Think about gathering techniques for
consolidating different models.

e Approval and Training: Divide the data into sets for approval and training. The
selected models are approved using the approval data after being trained on the
training data. Utilize methods like cross-approval to evaluate the model execution.

o Sentiment Analysis: Examine the tone of news stories, social media messages, and
other text-based data by utilizing sentiment analysis tools [22]. Consolidate
sentiment scores as features in the prediction models.

e Incorporating Open Interest and Volatility: Incorporate open interest data and
historical volatility data into the prediction models [09]. These can act as additional
features or be utilized to determine new features that capture market dynamics.

e Model Assessment: Evaluate the prediction models' performance using metrics
such as F1 score, accuracy, precision, and review. Analyze and contrast different
feature sets and models' performances.

¢ Deployment and Monitoring: For a high-frequency prediction, deploy the trained
models in real-time. To adapt the models to shifting market conditions, keep an eye
on their performance and occasionally retrain them.

e Ethical Considerations: Think about the ethical implications of stock market
prediction and high-frequency trading. Assure that the models don't aid in market

manipulation and are fair, equitable, and transparent.
Data Analysis & Interpretation:

Deriving actionable insights from the data analysis and interpretation process is critical
in the study work on high-frequency stock market prediction using sentiment analysis,
open interest data, and volatility with AIML and data analytics. Here's a quick rundown
of how this might be handled:
Preprocessing the data: The gathered data, including the market, mood, open interest,
and volatility statistics, should be cleaned and preprocessed. This includes handling
missing values, data normalization, and formatting text data so that sentiment analysis
may be performed on it.
Feature Engineering: Take advantage of the preprocessed data to extract pertinent

features. This involves generating features from open interest and volatility data,
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computing technical indicators from market data [10[, and extracting sentiment features
from sentiment data [14].

Model Training: Using the preprocessed and engineered data, train machine learning
models [15]. Regression models, classification models, and more sophisticated models
like neural networks [04] can all be examples of this. To improve performance, many
models can also be combined using ensemble methods.

Model Evaluation: Using relevant metrics like accuracy, precision, recall, and F1 score,
assess how well the trained models function. To determine which models and feature sets
perform the best, compare their respective performances.

Interpretation: Use the model analysis results to decipher how sentiment, open interest,
and volatility affect changes in the stock market. Determine the main causes of the
forecasts and the importance of each about high-frequency trading.

Sensitivity analysis and validation: To make sure the models are resilient & validate
those using data that is not included in the sample. To comprehend how changes in input
variables affect the model's predictions, use sensitivity analysis.

Visualization: To show the results in an understandable and instructive way, use data
visualization tools. To help comprehend the behavior of the model, this can contain time
series charts, correlation matrices, and feature significance plots.

Concluding remarks and suggestions: Make inferences from the analysis and
suggestions for trading plans or additional study based on the knowledge gleaned from

the data analysis.

Research Findings:

Several important lessons may be gained from the research findings of the
aforementioned study on high-frequency stock market prediction employing sentiment
analysis, open interest data, and volatility with AIML and data analytics.

Sentiment's Impact: The data reveals that sentiment gleaned from news stories, social
media, and other sources significantly influences high-frequency changes in stock prices.
Price rises are typically linked to a positive attitude, whilst price drops are typically tied
to a negative mood [11], [12].

Open Interest's Role: Options markets' open interest data offers insightful information

about the state of the market and potential future price movements. Strong market
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sentiment is indicated by high open interest levels, which can be used to forecast future
price changes.

Volatility Dynamics: It has been discovered that historical volatility data plays a critical
role in forecasting frequent and sharp changes in the stock market. Variations in
volatility levels are associated with variations in stock prices, and prediction models
become more accurate when volatility data is included [13].

Model Performance: The study shows that traditional models based only on price and
volume data [08] are outperformed by machine learning models trained on a combination
of sentiment, open interest, and volatility data. In particular, ensemble approaches exhibit
the potential for increasing forecast accuracy.

Real-Time Prediction: The study shows that the suggested method can be used to
anticipate stock market movements in real time. In high-frequency trading conditions,
traders can make better selections by regularly updating models with new data.

Practical Implications: The results imply that trading techniques including volatility,
open interest data, and sentiment analysis can enhance high-frequency trading
performance and risk management.
All things considered, the study's conclusions give insightful information on the variables
affecting high-frequency stock market fluctuations as well as useful advice for traders

and investors who want to use Al, ML, and data analytics to inform their choices.
Conclusion:

The study proposes a complete method for high-frequency stock market prediction that
incorporates sentiment analysis, open interest data, and volatility with AIML and data
analytics. The research indicates that the integration of these variables into predictive
models can result in enhanced precision and promptness in predicting fluctuations in
stock prices, providing traders and investors with significant insights. The study's
conclusions demonstrate the important roles that volatility, open interest, and sentiment
play in influencing stock market dynamics at high frequencies. It has been demonstrated
that high open interest levels, shifts in volatility, and positive emotions are all related to
future price developments. This suggests that these variables can be useful predictors in

trading methods.
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The study also highlights how crucial it is to include emotion, open interest, and
volatility data into predictive models utilizing sophisticated machine learning approaches
like ensemble methods. These models demonstrate the benefits of using other data
sources in high-frequency trading, outperforming conventional models that only use
price and volume data. Additionally, the study shows that the suggested method can
indeed be used to predict stock market fluctuations in real-time [06]. In high-frequency
trading situations, traders can adjust to shifting market conditions and make better

decisions by regularly adding new data to their models.

The research has important applications for traders and investors. They may enhance
performance and risk management by integrating volatility, open interest data, and
sentiment research into their trading tactics. For instance, open interest data can shed
light on market expectations, and sentiment research can be used by traders to determine
how the market feels about particular stocks or industries. On the other side, volatility

data can assist traders in anticipating and controlling the risks related to price swings.

In conclusion, by putting forth a thorough strategy that makes use of Al, ML, and data
analytics, the study paper adds to the expanding body of work on high-frequency stock
market prediction. For traders and investors looking to improve their trading tactics and
decision-making procedures in volatile market conditions, the findings provide insightful

information.
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Abstracts:

India’s flora and fauna are of great importance to the country. Gharbhanga Wildlife
Sanctuary (WLS) heart of Assam, India, stands as a structural biodiversity, providing a
haven for a various kind of plant species. This research embarks on a comprehensive study
aimed at assessing and conserving the diverse flora within the sanctuary. The investigation
encompasses rigorous botanical surveys, ecological analyses, and the formulation of
sustainable conservation strategies. For the purpose of conservation of wildlife and
biodiversity, national parks, sanctuaries, biosphere reserves, etc. have been maintained in
the country. This wildlife sanctuary holds strategic importance due to its proximity to the

urban environment, being considered a key wildlife area for Guwabhati City.

Keywords: Gharbhanga Wildlife Sanctuary (WLS), ecological analysis, sustainable

management, Asam, flora diversity, conservation
Introduction

The Gharbhanga Wildlife Sanctuary (previously known as Gharbhanga and Rani Reserve
Forest) is a protected area situated in the southwestern side of Guwahati City in the
subdivision Dispur and Azara circle, district Kamrup Metropolitan, Assam. Approximately
15 km away from Guwabhati, this sanctuary is a vital urban wildlife site and serves as a
significant catchment area for Guwahati City. Covering a substantial land area of 117 km2
in WLS. The sanctuary has an impressive plants diversity, including 139 tree species, 122
herbs and shrubs, 52 climbers, 11 orchid species, and five bamboo and rattan species. This
abundance signifies a thriving ecosystem with a multi-layered vegetation structure,
fostering a habitat suitable for diverse wildlife. The documented flora contributes to the
overall health and resilience of the forest ecosystem, showcasing its importance for

biodiversity.
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Garbhanga Reserve Forest (GRF) is located between 26°5/N to 26°05/N latitude and
91°35/ E to 91°49/ E longitude. It is situated on the south bank of the Brahmaputra River
and near to Guwabhati, city of Assam. The total area of Rani Garbhanga WLS is 23,231
hectares. About 95% of it is formed of hilly terrain, which is the continuation of the Khasi
hill rang.Various tree species found in the Garbhanga Wildlife Sanctuary like as secondary
mixed bamboo, Moist Deciduous Forest, and Hill Sal Forest etc. This can be divided on

their canopy levels and type of plant and animal species present in the sanctuary.
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A.) Tree species

Top canopy which can be found in some plat like as aroli, Bhelu, Ahot, Sam Kathal,
Gamari, Sal, Teak, Makari Sal, and Titasopa ii. Middle Canopy: Barthekera,
Bogoripoma, Bel, Dimoru, Jam, Jari udal, Jia, Kadam, Kathal, Hiharu, Hatipolia,
Sunaru, Gonderi, Kendu, Kuhi, Kuji thekera, Modar, Moj, Oxi, Sirish, Som, Sida,
Satiana, Poma, Tarak sopa, Bhumura, Jari, Kodom, Am, Mirtenga, Moj, Morolia,
Nahor, Owtenga, Bor pakri, Am, Amara, Lohajam, Kuhir and so on Banbagari,
Bandardima, Bhatghila, Bola, Boga Kanchn, Kanchan, Dudh, Panial, Leteku, Moil,
Amlokhi, Bhomloti, Buritokon, Tezranga, Tepora, Teta, Tengabor, Telbhurki,
Taruakadam, Pisoli, Moin, Pareng, Posatia, Gorokhiya Korai, Dhapat tita, Kukur suta,

Baghnola, etc. are examples of lower canopy species.
B.) Shrub species —

Some examples are Futuki ,Lushan, pachuli,Posotia, Bhumalati, Tita Bhekury, Kutahi
Bengena, Bishalya Karany, Nihau, Nil Kantha, Agara, Boga Bahok (Tita Bahok),
Bhang, Akan, Bonjora, Bonkopahi, Bontil, Dighlati, Abutenga, Akalbih, Awuapat,
Daruharidra, Mahudilota, Suhani ban, Tulutha poka, Jamlakhuti , Sooratpat,
Nilakantha, Nephafu etc.

C.) Herb species -

Sema kochu, Pani kochu, Bonbabori, Bormanmoni, Bhang. Pani madhuri, Suwanrial,
Vingaraj Kopow dhekia, ovota Shat, Tongloti, Tejmui, Bhoomloti, Bihu, Senibon
(Tulsi), Khun khoni Dhekia, Dhekia, Kaneri, Laijabori, Boralibokua, Dhekesi. Kharpat,
Aswa gandha, Sarpa gandha, Rakta drone, Sengmora, Jayanti, Kolmow, Keyabon,

Sirota, Mukuta monjuri, Ban shudh.

D.) Orchid species
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Rhynchostylis retusa, Aerid hid Species,Rhynchostylis retusa, Aerides odorata,
Dendrobium, graminifolist, Cymbidiumi, cymbidiura Aloifoliam, Sulcatum,
Dendrobium cuiflorara, Phaious tankervilhae, Chrysanthou, Dendrobium aduncum,
Robiquetia spathulate, Densifloum, Dendrobium nobile, Dendrobium chrysotoxum,
Dendrobium primulinum, Phalachopsis Parishi, Eria Ferruginea Lindi, Thunia alba,
Moschatum, Micropera Rostrata, Papilionanthe teres, Acanthephippium Sylhetense
lindl, gidium deliciosum, Aerides multiflora, Eria paniculata, Epipogium roseum,

Rhynchostylis gigantean, Acampe praemorsa, pholidota articulate etc.

E.) Animals:

Elephant, Wild Boar, Leopard, Civet Cat, Braking Deer, Rhesus macaque. Capped Langur,
Hoolock Gibbon, Otter, Hare, Squirrel, Pangolin, Porcupine, Jackel etc.

Birds-tree Pie, Parrot, Parakeet, Kalij Pheasent, Hill Mayna, Pied Mayna, Jungle Mayna,
Woodpecker, Jungle Crow, Magpie Robin, Drongo, Oriole, House Sparrow, Tree Sparrow,

Vulture, Whistiling Teal, Pond Heron etc.
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Butterflies: nigrita, Astictopterus jama, Lambbrix Salsala, Matapa cresta, Notocrypta,
paralysos, Potanthus, Tagides gana, Cureties saronis, Heliophonus epicles, Jamides bochus,
Megisba Malaya, Prosotas dubiosa. Pseudozizeeria maha, Arhopala, Arhopala atrax,
Arhopala centaurus, Surendra quercetorum, Charaxes bharata, Vindula erota. Athyma
asura, Neptis Magadha, Junonia almana, lethe confuse, Orsotriaena medus. ypthima baldus.

Ethope himachala, Graphium Agamemnon, Catopsillia Pomona etc.
Reptiles-Keko gap, Tejpia, Gui, Jethi, Assam roofed turtle, Snake.
Conceptual Framework:

The Gharbhanga Wildlife Sanctuary (WLS) organize biodiversity conservation through
diverse strategies. The framework aims for a holistic and sustainable approach to ensure the
sanctuary's ecological health amid evolving environmental challenges. In which includes
preserving fauna and flora, sustaining ecosystems, engaging communities through
education and responsible tourism, conducting continuous monitoring and research,

adapting to climate change, and fostering collaborations.
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Review of Literature:

The Gharbhanga Forest Reserve, located in the lush landscapes of Assam, India, has
attracted the interest of researchers and conservationists alike. This has led to numerous
studies being conducted to uncover its ecological secrets. A thorough examination of
the available literature demonstrates the increasing importance of the reserve as a

hotspot for biodiversity.

The Gharbhanga Forest Reserve, situated in the beautiful landscapes of Assam, India,
has captured the attention of researchers and conservationists alike. As a result,
numerous studies have been conducted to unravel its ecological mysteries. A thorough
examination of the existing literature reveals the growing significance of the reserve as

a hotspot for biodiversity.

Several botanical surveys carried out in Gharbhanga have contributed to the
documentation of its abundant plant life. Researchers have diligently recorded a wide
range of plant species, with a particular focus on those that are endemic and
endangered. These studies serve as the foundation for effective conservation strategies.
Noteworthy contributions include identification guides and taxonomic studies that
assist in classifying the plant species found within the reserve. Ecological analyses have
played a vital role in understanding the intricate connections between the flora and
environmental factors. Studies exploring soil composition, climate patterns, and species
interactions offer valuable insights into the ecosystem's dynamics. These findings are
essential for developing conservation measures that address the unique ecological

context of the reserve.
Research Methodology:

The research methodology for studying the Gharbhanga Wildlife Sanctuary (WLS) is
nothing short of thrilling! With a comprehensive and systematic approach, researchers
are diving deep into the various aspects of its biodiversity, ecology, and conservation.

They are leaving no stone unturned in their quest to unravel the mysteries of this
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incredible sanctuary. The methodology is carefully designed to gather, analyze, and
interpret data in a way that not only adds to our knowledge but also helps in
formulating effective conservation strategies. It's like embarking on a grand adventure,
with every step leading us closer to understanding and protecting this precious

ecosystem.

In the first phase of the research methodology, researchers undertake an extensive
literature review. This step is essential as it allows them to assimilate existing
knowledge about the sanctuary and identify any research gaps that need to be filled.
Imagine diving into a treasure trove of information, uncovering hidden gems of
knowledge that will guide us on our journey. It's like piecing together a puzzle,

connecting the dots and painting a picture of the sanctuary's ecological dynamics.

But that's not all! The researchers then move on to the next phase, which involves a
thorough examination of previous studies and surveys conducted in the Gharbhanga
Wildlife Sanctuary. They meticulously analyze the data collected by their predecessors,
studying it with a keen eye for detail. It's like being a detective, searching for clues and
piecing together evidence to solve a captivating case. Each study and survey are like a
chapter in a thrilling novel, revealing new insights and adding to the rich tapestry of

knowledge about the sanctuary.

Once armed with all this information, the researchers then embark on their own
fieldwork. They venture into the heart of the sanctuary, immersing themselves in its
wonders. From observing wildlife behavior to studying plant communities, every
moment in the field is filled with excitement and anticipation. They collect samples,
record observations, and capture breathtaking photographs that bring the sanctuary to
life. It's like being on a safari, experiencing the thrill of encountering majestic animals

and witnessing nature's wonders up close.

Back in the lab, the researchers meticulously analyze the data they've collected. They
use cutting-edge techniques and tools to unravel the intricacies of the sanctuary's
ecosystem. It's like being a scientist in a high-tech laboratory, conducting experiments
and uncovering hidden patterns in the data. Every discovery is like a eureka moment, a

thrilling revelation that adds another piece to the puzzle.
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Finally, armed with their findings, the researchers contribute to the formulation of effective
conservation strategies for the Gharbhanga Wildlife Sanctuary. Their work provides
valuable insights into how best to protect this precious ecosystem for future generations.
It's like being part of a noble mission, working towards preserving our natural heritage and

ensuring that these incredible wildlife sanctuaries thrive for years to come.

Research Findings:

I am thrilled to share the groundbreaking research findings from the Gharbhanga Wildlife
Sanctuary (WLS) that have recently been unveiled! These findings have provided us with an
unprecedented insight into the incredible biodiversity that exists within this sanctuary. The
identification and documentation of various plant and animal species have revealed a rich
tapestry of flora and fauna, each playing a unique role in this delicate ecosystem. It is truly

awe-inspiring to witness the sheer diversity of life that calls this sanctuary home.

These research findings have shed light on the urgent need for conservation efforts in the
Gharbhanga Wildlife Sanctuary. With the discovery of numerous endangered species, it has
become evident that we must take immediate action to protect and preserve their habitats.
Robust conservation strategies are essential in ensuring the survival of these vulnerable

creatures and maintaining the delicate balance of this ecosystem.

One of the key takeaways from these research findings is the crucial role that ecosystem
management plays in the preservation of biodiversity. It is not enough to simply protect
individual species; we must also focus on sustainable forest practices and the preservation of
natural habitats and migration corridors. By implementing effective ecosystem management
strategies, we can ensure the long-term survival of all species within the Gharbhanga Wildlife

Sanctuary.

In conclusion, these research findings from the Gharbhanga Wildlife Sanctuary have
provided us with a deeper understanding of the intricate web of life that exists within this
sanctuary. They serve as a powerful reminder of the importance of conservation efforts and
the need for robust strategies to protect endangered species. Ecosystem management emerges

as a critical component in ensuring the sustainability of this diverse ecosystem. Let us
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celebrate these findings and work together to safeguard the biodiversity of this remarkable

sanctuary!

Conclusion:

The research conducted on the Gharbhanga Wildlife Sanctuary (WLS) has yielded
groundbreaking results that have revolutionized our understanding of biodiversity
conservation, ecosystem management, community engagement, and sustainable practices.
This sanctuary, situated in the heart of its region, is a true marvel of nature and serves as a
beacon of hope for conservation efforts worldwide. The comprehensive and nuanced
approach taken in this research has shed light on the intricate dynamics at play within the
sanctuary, revealing the delicate balance between various elements. This newfound
knowledge will undoubtedly inform future conservation strategies and contribute to the

preservation of our planet's natural wonders.

One of the most significant outcomes of the research conducted in the Gharbhanga Wildlife
Sanctuary is the revelation of its remarkable biodiversity. The biodiversity assessment carried
out within the sanctuary's boundaries has uncovered a treasure trove of plant and animal
species, showcasing the region's ecological richness. From rare and endangered flora to
elusive and majestic fauna, every corner of this sanctuary is teeming with life. This discovery
not only highlights the incredible diversity present within this ecosystem but also emphasizes

the need for its protection and conservation.

Moreover, the research on Gharbhanga Wildlife Sanctuary has shed light on the crucial role
that community engagement plays in conservation efforts. By involving local communities in
decision-making processes and encouraging their participation in sustainable practices, the
researchers have demonstrated how effective conservation strategies can be implemented.
The sanctuary serves as a focal point for community engagement, where individuals are
empowered to become stewards of their environment. This collaborative approach not only
fosters a sense of ownership and responsibility but also ensures that conservation efforts are

sustainable and inclusive.
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In conclusion, the research conducted on the Gharbhanga Wildlife Sanctuary has provided us
with a comprehensive and nuanced understanding of the intricate dynamics between
biodiversity conservation, ecosystem management, community engagement, and sustainable
practices. This sanctuary is not only a testament to nature's wonders but also a focal point for
critical conservation efforts. The remarkable biodiversity uncovered within its boundaries
showcases the region's ecological richness and emphasizes the need for its protection.
Furthermore, the research highlights the importance of community engagement in
conservation, empowering local communities to become active participants in preserving
their environment. The findings from this research will undoubtedly shape future

conservation strategies and inspire similar efforts worldwide.

Suggestions & Recommendations / Future Scope:

The research conducted on the Gharbhanga Wildlife Sanctuary (WLS) has presented us with
an array of exciting and groundbreaking suggestions that can revolutionize its conservation
strategies and propel it towards a future filled with remarkable developments. One of the key
recommendations put forth is the need for continuous and intensified monitoring programs.
Through these programs, we can effectively track the effectiveness of the conservation
measures that have been implemented and make necessary adaptations to our strategies. This
will ensure that we are constantly evolving and staying ahead in our efforts to protect the

sanctuary and its diverse range of wildlife.

Another thrilling suggestion from the research is to expand community engagement within
the sanctuary. By involving local residents and stakeholders in the conservation efforts, we
can foster a stronger sense of environmental stewardship among them. This will not only
create a sense of ownership and pride in the sanctuary but also encourage them to actively
participate in its protection. Imagine the excitement and enthusiasm that will radiate from the

community as they become an integral part of safeguarding this precious natural treasure.

Furthermore, the research proposes the diversification of educational programs within the
sanctuary. This includes targeted awareness campaigns that emphasize the importance of
biodiversity and sustainable living. By spreading knowledge about the value of preserving

our natural resources and the impact it has on our lives, we can ignite a passion for
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conservation in individuals from all walks of life. The thought of witnessing this newfound

awareness ripple through the community is nothing short of exhilarating.

In conclusion, the research on the Gharbhanga Wildlife Sanctuary has presented us with an
inspiring roadmap towards enhancing its conservation strategies. Through continuous
monitoring, expanded community engagement, and diversified educational programs, we can
create a paradigm shift in how we protect and cherish this sanctuary. The future holds
immense potential for developments that will not only benefit the sanctuary but also leave a
lasting impact on the lives of those who call it home. Exciting times lie ahead as we embark

on this journey towards a brighter and more sustainable future.

Some specific points are —

1.) need for continuous and intensified monitoring programs to track the better

conservation measures and adapt strategies.
2.) Community engagement should be expanded more.
3.) fostering a stronger sense of environmental stewardship among local peoples.

4.) Educational programs should be diversified to include targeted awareness

campaigns on the importance of biodiversity and sustainable living practices approach .

5.) The integration of modern scientific research with indigenous knowledge should be

prioritized.

6.) This collaboration can lead to more effective conservation strategies that respect

traditional practices while meeting contemporary conservation goals.

7.) To address the challenges posed by climate change, the reserve forest in climate-

resilient infrastructure and regularly update adaptation strategies.

8.) Sustainable tourism practices must be carefully regulated to prevent any adverse

impacts on the sanctuary's delicate ecosystems.
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9.) fostering stronger collaborations with governmental bodies, NGOs, and research

institutions.

10.) This includes sharing successful conservation practices, participating in regional
and national conservation initiatives, and advocating for policies that prioritize wildlife

conservation.
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Abstract

With the help of trust mechanisms, this paper aims to make clear the effects and implications
of data privacy in cloud computing, a topic that all companies will want to address.
Unexpected threats to the security of an organization's assets, such as its ownership and
knowledge-based assets, are revealed by cloud computing, a leading and fully adopted
industry technology. Authorities haven't given these issues much attention up to this point,
and neither a global standard nor a breakthrough have been made to address them. As a
result, the goal of this paper is to talk about how cloud computing affects data privacy. In

addition, it discusses problems and recent policies that various organizations have used.

The implications of preserving the level of assurance necessary to maintain potential
customers' confidence New strategies must be developed to fit this new paradigm because
some fundamentally traditional mechanisms for addressing privacy (such as model contracts)
are no longer adaptable or dynamic enough. In this essay, we will evaluate the security, trust,
and privacy issues that arise in the context of cloud computing and talk about possible

solutions.

Keywords: Data privacy, Trust based, Cloud computing, Threats, Data Encryption, Data
Integrity, Data Rrecovery.Authentication.
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Introduction

Using one or more cloud service providers on a metered basis, organizations and even
individuals, or smaller scale, can outsource all or part of their IT infrastructure hardware,
software, networks, etc. when using cloud computing. The cloud service provider agrees to
grant access to the cloud service at predetermined service levels, such as those that are
typically stated in a service level agreement, in exchange for payment. The choice to use
cloud computing requires businesses to accept four main risks: relational, performance,

compliance, regulatory, and technological. [5]

Cloudcomputing implications for data security and privacy using trust mechanisms.
Authentication, data encryption, data integrity, data recovery, and user protection should all
be included. Data protection is a service that can be used to ensure data security and privacy.
To avoid access of data from other users, applying encryption on data that makes data totally
unusable and normal encryption can complicate availability. Before uploading data into the
cloud the users are suggested to verify whether the data is stored on backup drives and the

keywords in files remain unchanged.

Calculate the hash of the file before uploading to cloud servers will ensure that the data is not
altered. This hash calculation can be used for data integrity but it is very difficult to maintain
it. based data integrity check can be provided by combining identity based cryptography and
Signature. SaaS ensures that there must be clear boundaries both at the physical level and
application level to segregate data from different users. Distributed access control

architecture can be used for access management in cloud computing. [1]

Applications, platforms, and infrastructure are the three main subcategories of cloud
computing. Each segment serves a unique purpose and offers a variety of goods to businesses
and people worldwide. The server administrator monitors client requests and traffic to ensure
everything runs smoothly. It employs middleware and abides by a group of rules known as

protocols.
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Trust Mechanism in the Cloud Computing

In cloud computing, trust helps the customer to choose the service of a cloud service provider

to store and process his or her sensitive information

In addition to this, a variety of trust mechanisms have been proposed by policymakers,
industry, and scholars. These include regulation, standardization, certification,
communication, and technological innovation. For over a decade, the European Commission
has sought to mitigate the impact of the risks outlined above through the activities leading to
and from the European Cloud Strategy European Commission and subsequent initiatives
including the new European digital strategy, Shaping Europe’s Digital Future (European

Commission).[3]

Similarly, there have been numerous efforts to support standards not only for cloud system
interoperability and data portability, however these are not mandatory. Rule based trust to
develop and, in situations where the providers of the service are trusted, the potential for trust

transfer to occur. In a report for the European Commission published [8].

Trust is being built between all stakeholders. Based controls are necessities. Accountability
mechanisms are contingent; they only come in to effect when a trust violation occurs.
Furthermore, when initiated, these mechanisms are not mere objective features of the system
but recognize the psychological impact of trust violation and largely follow accepted theory
for repairing trust including immediate response, diagnosis, intervention performance, and

evaluation [9].
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Moreover, the framework includes actions that are effective for repairing violations of
different types of trust, whether competence-, benevolence or integrity based. The framework
is technology-agnostic and in this way, can not only accommodate technological solutions to
building and repairing trust, but new use cases and evolutions of cloud computing including

the Internet of Things.

By recognizing that policymakers and regulators, users and providers, have different
priorities and perceptions of what trust means in the context of cloud computing, all
stakeholders start on the basis of building trust rather than waiting for that trust to be violated.
Ultimately, this should lead to greater understanding of the needs of different stakeholders,
longer and deeper relationships, and innovation so that when a violation does occur, and it

will, the relationship will be strong enough to survive.
Trust as a service

A single point for configuring and managing security of cloud services from various
providers is made possible by cloud computing and the Cloud Trust as a Service (TaaS) [7].
The service's initial release includes an identity service that enables single sign-on across
multiple cloud providers and a compliance profiling service that lets users compare the
security profiles of various cloud providers against one another. The Cloud trust a as service

is a tool with a focus on cloud trust management [8§].

It could greatly simplify trust management for cloud users as a cloud-based tool. The cloud
service assertions streamed in the cloud trust as a service were made by the cloud service
providers themselves, so a cloud user must still make trust decisions about them. Most
importantly, in their capacity as an intermediary, cloud users must assess the reliability of the

cloud trust as a service.

What the basis of the trust relationship is between cloud users and those commercial trust
brokers is the central question of any trust as a service mechanism. Trust your judgment when

choosing a cloud broker and a cloud service provider.
Policy based trust

We previously noted the demand for "formal" trust mechanisms in cloud computing. In a
related cloud, there is a fairly mature technology that uses "formal" trust mechanisms to

support digital signatures, key certification and validation, as well as attribute certification
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and validation. We apply trust ideas used to establish "formal" trust mechanisms to the cloud.

[6]

First-time users, however, frequently have a difficult time believing the information provided
by the service provider regarding the characteristics of a given service. A user might
occasionally take a service provider's claims or guarantees seriously if they have a good
reputation, a well-known brand, or a history of positive interactions. The aforementioned
characteristics, in any case, are a crucial component of the watch list in cloud service
monitoring and are used to determine whether the service provider acts in a trustworthy
manner. Users will build or revise their trust in that service provider based on the

verification's findings. [2]

In a whole, claims made by a cloud service provider regarding its own attributes must be
verified before being used for decision-making. As such, cloud attribute assertions from
independent, third-party professional organizations are expected, as we discuss in the
following subsections: "Assessment of a cloud auditor or accreditor" and "Observation of

cloud brokers."
THE IMPLICATIONS OF DATA SECURITY IN CLOUD COMPUTING

One of the IT industry's fastest-growing sectors, cloud computing has developed from a
promising business virtualization concept. Right now, recession-hit businesses are realizing
more and more that they can quickly access best-of-breed business applications or
significantly increase their infrastructure resources by simply utilizing the cloud, both of

which come at incredibly low cost.[5]

Nevertheless, a number of problems, difficulties, and implications have been noted by
academics, researchers, and professionals in the field of Cloud computing and are being

addressed.
Bandwidth Cost

Cloud computing gives businesses the chance to spend less on hardware and software, but
they might pay more for network bandwidth. For smaller, less data-intensive Internet-based
applications, bandwidth costs may be low, but they might increase significantly for data-

intensive applications. [4]
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Privacy

Different legal systems currently have divergent views on how to safeguard data privacy.
However, users run the risk of disclosing sensitive data when they use cloud computing
services. Attackers may use the computing task that users have submitted to analyze the
important task. Contrary to the traditional computing model, cloud computing makes use of
virtual computing technology, so user personal data may be spread across multiple virtual
data centers as opposed to staying in one physical location on a hard drive, even across

international borders. [9].
Security

Security concerns for businesses using cloud computing remain. Additionally, users are
concerned about their vulnerability to attacks when crucial IT resources and information are
located outside the firewall. Regardless of where the data repository is ultimately stored, the
data in the cloud will be distributed over the network through individual computers.
Ingenious hackers can break into almost any server, and statistics show that one-third of
breaches are caused by lost or stolen laptops and other devices, by employees unintentionally

posting data online, and by insider theft in nearly 16 percent of cases [8].
Performance

Data that is heavily transaction-oriented and other types of data can be the main performance
problem. Intensive applications, where cloud computing may perform insufficiently. Users
who are far from cloud providers may also encounter high latency and delay. Data that is

heavily transaction-oriented and other types of data can be the main performance problem.

Intensive applications, where cloud computing may perform insufficiently. Users who are far

from cloud providers may also encounter high latency and delay. [1]
Long-term Feasibility

Even if a specific cloud computing service provider goes out of business or is acquired and
absorbed by a larger company, users can be confident that the data they store in the cloud will
never expire. According to Gartner [4], the data would be returned to the cloud potential

providers in any format that would allow for importation into a replacement application.
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Legal Issues

Costs are lower, and the computer processing power or storage one buys via a cloud service
may be based in another country, or in fact, may be divided between multiple countries, in
the same way that the electricity one uses may have been produced in another country [9].
However, in addition to the cost and efficiency benefits brought about by this arrangement,
this also raises complex legal issues for cloud computing arising from exporting customer
data abroad; additionally, the cloud services The provider must deal with the legal systems of
various jurisdictions while having limited visibility into the location of the data and the
manner in which it is sent from one jurisdiction to another in order to reach the end user.

Annoying legal issues once more.

Cloud computing offers us nearly limitless computing power, good scalability, on-demand
services, etc., but it also presents challenges in terms of security, dependability, privacy, legal
issues, and other factors. It has drawn everyone, including the attackers, as a result. For those
who work in or conduct research in cloud computing, the paper is anticipated to be the best
course of action. We acknowledge the cloud computing era, and the greatest amount of

necessity is needed to address and prevent the current problems and their effects. [5]
Cloud Security and Trust Model

The adoption of effective security protocols has decreased, according [4], as a result of cloud
migration. This is currently being reconsidered because of how the cloud differs from
architectural design. Therefore, it is advised to use a trusted third party; this can be thought of
as a protection system in the cloud that forms a network of confidence. This will ensure the

secrecy and reliability of the data.

In addition to a straightforward inspection, numerous recent studies have produced a variety
of for investigation techniques, particularly in the security and trust fields. Some people who
use the Internet may not necessarily be experts in computer-related fields. One of the most
obvious problems is that traditional businesses handle all sensitive information internally and

have complete control over their workforce [9].

In this regard, it is argued that even though the cloud model is not entirely transparent,

suppliers can exercise some openness to outline what is actually being done in a particular
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region and to discuss the necessity of cloud providers proposing security rules as well as the

various types of security issues [6].

Corporations are responsible for all of their sensitive data in terms of privacy, and
organizations that lack knowledge of data storage and control are fundamentally weak [10].
Data protection and safety issues related to the cloud, which affect all stages of the
information life cycle, including data production, transmission, usage, sharing, storage,

archive, and elimination, are the main obstacle to the adoption of cloud services.
Recomedations

a) The regular, remotely stored backups that cloud services offer help an organization's

disaster recovery plan.

b) Data security is an importance because you need to make sure it is stored in a nation with

sound data protection laws and that the business has effective security protocols.

c¢) Although this is less likely given that these systems are largely platform independent, there

may also be problems with compatibility with the devices used by an organization.

d) Cloud services typically reduce the load associated with maintenance by handling software
updates and providing knowledgeable staff. However, there might occasionally be downtime

as a result of software updates and attacks via the internet.

e) Most cloud services are very simple to set up, automating much of the configuration, and

offering migration services for a faster setup.

f) The responsiveness of the user (such as lag when typing), the difficulty of the task being
completed (such as graphical tasks), and the devices and communication technologies being
used (such as a slow internet connection) can all have an impact on how well cloud services

perform.
Conclusion

The issue of privacy protection is becoming an unavoidable roadblock in the age of cloud
computing. This gave us encouragement, and we plotted the privacy study's major turning

points while staying informed from various angles. With this work, people who are interested
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in this promising and developing field will have a consistent route to follow. We summed up
the conclusions of the privacy study in various research tenets and communities. Our
presentation focused on the trust mechanism initiatives announced by the relevant privacy

frameworks and models.

It is believed that this kind of privacy effort is crucial and highly demanded in problem-
solving the cloud implications, and it is undeniably worthwhile to invest our energy and

passion to look forward to the best strategy based on data utility and privacy accessibility
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Abstract:

This research paper is an analytical study of Artificial Intelligence (AI) within the framework
of emotional well-being, especially its role in fostering sustainable human development. The
study explores the connection between Al and psychological well-being, studying how Al
applications contribute to mental health interventions, personalized therapies, and accessible
mental health resources to those in remote areas. It also touches upon the ethical implications
of using Al in psychological contexts, emphasizing the importance of ensuring privacy, trust,
and cultural sensitivity in the development and use of Al-driven psychological tools. By
blending insights from psychology and technology the research aims to highlight the
potential of Al to enhance mental health support systems and contribute to sustainable and

inclusive human development.

Keywords: Artificial Intelligence (AI), Emotional well being, Sustainable human

development, Personalised therapies, Accessible mental health resources.

Introduction:

The application of artificial intelligence (AI) to many facets of human existence has created a
wealth of opportunities, especially for sustainable human growth. This study examines the
relationship between Al and sustainable human growth, focusing on people's psychological

health and how it affects human development.

A. Al for Sustainable Human Development:
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Artificial intelligence (AI) has developed over the past several years from a technical tool to a
valuable tool with a variety of applications to help with challenging societal issues. The goal
of sustainable human development is to enhance the well-being of people on an individual,
community, and societal level while making sure that advancement is not only financially

possible but also environmentally and socially sustainable.

Al is now being used as a tool to address some of the most important problems in sustainable
development because of its capacity to handle enormous volumes of data and produce
insightful conclusions. Al provides cutting-edge solutions that can improve accessibility,

efficiency, and inclusion in a variety of fields, including healthcare and mental health.

Beyond computerization, artificial intelligence (Al) is being used in sustainable development
to create sophisticated algorithms, machine learning, and data analytics to optimise resource
allocation, enhance decision-making, and promote innovation. Al has the ability to
significantly contribute to humanity by improving the future of mankind through these

capacities.
B. The Role of Psychological Health in Human Development

One in every five individuals, according to statistics, in India suffers from some form of
mental health issues and show symptoms. 50% of mental health conditions surface by age 14

and 75% of mental health conditions start by age 24.

The significance of psychological well-being cannot be emphasised enough, even though
technological and economic advancement are essential to human growth. Human
development includes improving a person's or a community's mental and emotional health in

addition to their economic and technical advancements.

The three components of psychological well-being are general life satisfaction, emotional
stability, and mental health. It is one of the most crucial requirements for a person to live a
happy life, make a positive contribution to society, and adjust to changing conditions. A
community's ability to endure and prosper depends on its ability to prioritise psychological

well-being in the context of sustainable human development.

Studies demonstrate the connection between psychological wellness and other facets of

human development, including prosperity in the economy, health, and education. Strong
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mental health makes people more capable of learning, working, and making meaningful

contributions to their communities, which promotes sustainable growth in the long run.

Al and sustainable human development together provide enormous potential, and mental
health becomes a crucial aspect of sustainability. Understanding and treating the
psychological components of human growth becomes crucial for comprehensive and long-
lasting success as we investigate the integration of Al. The treatments and implications of Al
in improving psychological well-being will be further examined in this study, which will

ultimately lead to a more comprehensive understanding of sustainable human development.
Review of Literature
Al-Based Mental Health Interventions:

The use of Al in therapy has significantly advanced the field of mental health in recent years.
Al has a significant impact on mental health interventions, particularly when it comes to
tailored therapies, expanding access to mental health care in rural areas, and analysing

scientific results from earlier research projects.

Empirical data supports the efficacy of mental health applications with respect to a number of
endpoints, including cost-effectiveness (Massoudi et al., 2019), prevention (Sander et al.,
2016), symptom reduction (Firth et al., 2017), adherence (Pihlaja et al., 2017), and the

decrease in hospitalisation and overall hospital days (Bell et al., 2017).
A. Customised Treatment Plans:

A one-size-fits-all approach was frequently used by traditional therapies, which failed to
address the particular needs of each patient. The development of individualised therapy
catered to each patient's unique mental health profile is made possible by Al's capacity to

analyse large amounts of data and identify trends.

These individualised therapies may take the form of sophisticated virtual therapists who may
adjust their approaches in response to client input and advancement or Al-driven chatbots that
provide real-time assistance. Al allows for a more individualised and efficient approach to
mental health treatment by matching the type of therapy to each person's distinct traits,

experiences, and preferences.
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The British National Health Service has developed and implemented ‘The Improving Access
to Psychological Therapies’ initiative for many years, which uses a layered model of care.
Less impacted patients (e.g., those with mild-to-moderate depression, panic disorder,
generalized anxiety disorder, or obsessive-compulsive disorder) receive self-applied internet
treatments before being treated by individual or group therapy in person. Face to face therapy

is offered when Al driven therapies fail or when the patients have a severe condition.

CBT delivered through a computer or mobile device (iCBT) has already demonstrated its
efficacy in more than 100 randomized trials, even when compared with active face-to-face

treatments.

Numerous studies have demonstrated the efficacy of tailored Al therapy in treating a range of

mental health issues, such as PTSD, depression, and anxiety.
B. Mental Health Services Accessible in Remote Locations:

Limited availability is a significant issue in mental health care, especially in remote and
underprivileged locations. Al's ability to provide virtual mental health services helps to
overcome geographical limitations. Al-powered teletherapy platforms provide remote
consultations, evaluations, and interventions, expanding access to mental health services for
people who might otherwise encounter major barriers to getting mental health care. There
would also be no time constraints on asking for assistance at strange times. When therapists

are not easily accessible at night, most people feel most vulnerable.

The National Institute for Health and Clinical Excellence (NICE) in England first
recommended computerized CBT packages for depression, panic, and phobias back in 2006

on the grounds of clinical and cost effectiveness.

Research has demonstrated the beneficial effects of Al-lead therapy in improving mental
health outcomes for those living in rural areas. Virtual platforms' ease of use and adaptability
encourage patients to remain engaged in their therapy, which improves their general well-

being in areas where access to personal mental health treatments may be limited.

C. Scientific Results from Related Research:
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Numerous academic studies back up the use of Al in mental health interventions. Research
examining the efficacy of Al-driven treatments frequently point to beneficial results, such as

decreased symptoms, better coping skills, and increased psychological well-being in general.

Facebook uses text analysis of the user and their friends posts and comments to look for
concerning trends that indicate people are experiencing emotional discomfort. In order to
identify people in distress, researchers from Facebook's FAIR project broaden their study to

include facial expressions from photos and videos.

Using Artificial Intelligence to Enhance Ongoing Psychological Interventions for Emotional
Problems in Real- or Close to Real-Time. Conversational Al tools, such as chatbots that can
be accessed via a computer or smartphone, were found to be the most commonly used Al
technique for emotional well-being in a 2022 study by Patricia Gual-Montolio, Irene Jaén,
Veronica Martinez-Borba, Diana Castilla, and Carlos Suso-Ribera. The studies that were
evaluated showed that utilising AI to improve psychotherapy and lessen clinical
symptomatology has a lot of advantages. Furthermore, the majority of research found that
using Al to improve psychotherapy in real-time or nearly real-time resulted in high rates of

satisfaction, engagement, and retention.

IBM Research focuses on voice detection and analysis from psychiatric interviews using
machine learning approaches. To assist physicians in effectively predicting and monitoring

psychosis, schizophrenia, mania, and depression, their robots identify verbal speech patterns.

Additional research shows that Al can identify early indicators of mental health problems by
analysing speech patterns, facial expressions, and other behavioural factors. Al tools that
predict treatment outcomes based on patient characteristics also lead to more effective and

individualised mental health care.
D. Studies and Research on AI-Powered Mental Health Therapies:

A number of case studies demonstrate the various ways Al is being used in mental health
interventions. For example, Woebot is a psychologist-developed chatbot that uses natural
language processing to converse with users while offering cognitive-behavioral treatment
(CBT). The Woebot study illustrates the potential benefits of employing Al as a mental health
therapy tool, pointing to potentially scalable approaches.

221



{n) CAREER IMOIN'T  Career Point International Journal of Research (CPIJR)

- ©2022 CPIJR | ISSN : 2583-1895
DOI: https://doi.org/10.5281/zenodo.13772201

Replika, an Al chatbot created to mimic user interaction, is another example. Studies on
Replika suggest that it can lessen feelings of isolation and offer emotional support. The same
findings are also reached when "Alexa" and "Siri" are used extensively for communication.
These case studies highlight the potential applications of Al in the field of mental health,

ranging from chatbots to virtual therapists.

A Carnegie Mellon University and University of Pittsburgh study demonstrates how to
recognise suicidal people by examining changes in the way specific death-related thoughts
are represented in brain patterns. The model differentiated between those who have tried

suicide with 94% accuracy.

Ethical Implications :

There are ethical issues with using Al in mental health interventions that need to be carefully
thought out. The research examines two significant ethical stances. 1) Privacy and trust issues

2) An appreciation for cultural sensitivity.
A. Confidentiality and faith Issues with Al-Led interventions for mental health:

Al in mental health frequently requires gathering and analysing extremely private personal
data. Privacy is the primary worry as Al uses data processing to provide individualised
treatment. Concerns are raised about data storage security, possible security breaches, and

unintentional publication of mental health records.

Establishing robust privacy measures is imperative in fostering confidence in Al-powered
mental health solutions. Anonymization methods, secure data transfer, and encryption are

crucial instruments for maintaining privacy.
B. Considering Cultural Sensitivity When Using AI to Improve Mental Health:

Al-driven mental health interventions must be implemented with cultural sensitivity due to
the diversity of nations and customs. Social origins have an impact on how people see mental
health, the stigma associated with specific illnesses, and how individuals respond to
treatment. Neglecting these elements may result in skewed algorithms and ineffective

therapies.
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To make sure that Al systems are considerate of the different needs and viewpoints of users
worldwide, developers must carry out extensive cross-cultural study. The acceptability and
effectiveness of Al are increased across many cultural societies when treatments are adapted
to conform to cultural norms, values, and preferences. This would promote inclusivity in

mental health care and lessen the possibility of unintentionally reinforcing biases.

Encouraging responsible Al applications that can truly improve mental health treatment while
respecting people's individuality and dignity requires prioritising privacy and being aware of

cultural sensitivity.

Research Methodology:
Descriptive Research Methodology was used for this research project.
Research Findings:

The integration of Al and mental health has been examined in this study paper, with a focus
on individualised treatments, accessibility in remote locations, ethical issues, and the
consequences for long-term human development. The study of the research demonstrated the
benefits of Al-based interventions, particularly in enhancing psychological well-being via

tailored therapy and expanding access to mental health resources.

Prominent case studies demonstrated the adaptability of artificial intelligence applications;
Woebot and Replika, for example, are chatbots that demonstrate the positive impact of Al on
mental health. Previous studies have continuously affirmed the efficacy of Al-driven

therapies, highlighting its capacity to extend therapies and elevate psychological well-being.

The ethical application of Al in mental health requires careful consideration of several
factors, including cultural sensitivity, privacy concerns, and the reliability of Al systems. In
order to secure the ethical use of Al technology in mental health care, the study brought
attention to the necessity for transparent processes, user permission and feedback channels,

and cultural inclusion.

A. Al Therapies and Their Effect on Mental Health:
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Studies examining the effects of Al-based therapies on psychological well-being have
produced scientific evidence of their beneficial effects. When using Al-driven mental health
solutions, users report feeling happier, having less anxiety and sadness, and having more self-

awarcness.

Research also show that Al can improve on established therapy practices, helping mental
health providers deliver more focused and successful interventions. Al's ability to improve

psychological well-being especially in partnership with human therapists.

B. Takeaways and Opportunities for Development:

Scientific research and individual case studies show proof of the beneficial effects of Al-led
mental health therapies on emotional wellbeing. Effective, moral, and approachable Al-led
therapies for enhancing psychological well-being will require incorporating user feedback

and upgrading Al tools as their use grows.
C. Overall Consequences for Sustainable Human Development:

The use of Al for mental health has important ramifications for the long-term future of
humankind. Al-powered personalised therapies have the potential to completely transform
mental health services by offering specialised interventions that improve mental health in

general.

Al-driven therapy systems greatly increase the accessibility of mental health care in rural
places. This improved accessibility supports equity and inclusivity in mental health, which is

in line with the ideals of sustainable human development.

The Sustainable Development Goals (SDGs) of the UN align with the enormous influence of
Al on mental health. Better mental health works with two other goals, goal 10 (reduced
inequality) and goal 4 (quality education), and it also adds to goal 3 (good health and well-
being). The advantages of implementing Al-led mental health treatment align with the goals

of building an egalitarian, inclusive, and sustainable society.

Conclusion:
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In conclusion, the application of AI to mental health interventions has the potential to
significantly impact human development in the long run. The benefits, moral dilemmas, and
ramifications of applying Al to improve mental health have been highlighted by this research
study. In order to build communities where technology contributes to a more sustainable and
fair society, ethical development and implementation will be crucial as we advance in the

rapidly expanding field of Artificial Intelligence.
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Abstract:
This research paper aims to explore the floristic diversity within the Mukundara Hills Tiger
Reserve and its significance in the context of biodiversity conservation. The distinguishing
feature of this area is its copious vegetation, which encompasses thick woodlands and a
substantial quantity of trees and shrubs. The study utilises a comprehensive approach,
combining field surveys, data analysis, and a literature review to assess the floral
composition, distribution patterns, and ecological importance of the reserve. The study
determine the present condition of plant life in the reserve, including the diversity of species,
genetic variations within each group, and the communities, ecosystems, and landscapes that
the reserve encompasses. The studies also focus on the medicinal and endemic plant species
present in the reserve, providing information on their uses and overall floral diversity. This
research highlights the significance of MHTR and advocate for its sustainable management,
promoting both ecological and economic well-being. This research paper aims to bridge this
knowledge gap by conducting a comprehensive floristic study within the reserve. These
floristic studies enhance comprehension of the biodiversity in the MHTR Kota and can

provide valuable insights for conservation and management strategies in the region.

Keywords: MHTR, Floristic, Ecosystem, Biodiversity, Medicinal plants, Conservation

Introduction:

The Mukundara Hills Tiger Reserve (MHTR), located in the state of Rajasthan, India, is
renowned for its rich biodiversity and unique ecological features (ShopManager, 2023). The
location is in a valley created by two parallel mountains, namely Mukundra and Gargola. The

valley is demarcated by four rivers, namely Ramzan, Ahu, Kali, and Chambal (Nayak, 2016).
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It is situated on the eastern side of the Chambal River and is encompassed by its tributaries.
The Darrah Range and Darrah Wildlife Sanctuary are alternative names for Mukundra Hills
(Sultana, 2009). The name Darrah signifies a mountain pass in the indigenous dialect. In
1955, Darrah was formally designated as a wildlife sanctuary (Sharma, 2023). The
declaration of Mukundra Hills National Park took place in 2004. The establishment of the
Tiger Reserve took place in 2013 (ShopManager, 2023). Established in 2013, the MHTR
spans over 759 square kilometers, encompassing diverse landscapes ranging from dry
deciduous forests to riverine ecosystems (Singhadiya & Pandey, 2014). The MHTR Kota is
known for its rich floristic diversity with a total of 700 species of floristic plants documented
in the study area (Rajawat, 2021; Sultana, 2009). MHTR are vital reservoirs of plant
diversity, including medicinal and wild edible plants (Khandelwal et al., 2023). The local
climate is conducive to the flourishing of arid, deciduous forests (Sharma, 2023). A wide
variety of visually appealing blooming indigenous trees, shrubs, and moderate-sized trees
have been found in the MHTR (Wagensommer, 2023). The study emphasizes the urgent need
for conservation efforts for endangered species, particularly in the MHTR Kota, which

houses a large number of rare and endangered plants (Soni, 2023; Nayak, 2016).

The conservation of ecosystems and biodiversity is a national and international concern,
requiring effective management strategies that consider species distribution patterns and the
interconnectedness of different ecosystems (Malav & Jaiswal, 2023; Sharma et al., 2013).
Collaboration at both national and international levels is crucial for preserving biodiversity
(Prasad et al., 2023). Recognizing the significance of biodiversity for traditional medicine
practices, promoting sustainable use of natural resources, and preserving cultural heritage is
also vital for the long-term sustainability and resilience of human societies (Solanki &
Kotiya, 2021). The area now known as MHTR has a rich cultural and historical past. Ancient
temples like Garadia Mahadev stand as testaments to its significance. Geographically, the
reserve boasts unique features like the Mukundara Hills, offering breathtaking vistas and
diverse ecological niches (Sharma et al., 2013). The Chambal River, a lifeline for the
ecosystem, adds further value to the landscape. The MHTR Kota is characterised by abundant
tropical dry deciduous forests that are home to a diverse range of economically valuable
species and generate significant revenue from timber (Rajawat, 2021; Srivastava, 2017). The

conservation status of the rare and endangered plant species was assessed, emphasising the
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need for immediate attention and conservation efforts. Floral and faunal diversities are
essential elements of biodiversity, representing the extent and variation of species (Jadhav,
2017). The Indian government has already implemented the Biodiversity Acts of 2002 and
the national Environment policy of 2005 (Sultana, 2009). In order to successfully implement
the aforementioned acts, it is imperative to possess a thorough and up-to-date inventory of the
flora and fauna in the area, with a specific focus on rare and endangered species (Singhadiya
& Pandey, 2014). For example, the botanical surveys conducted in the MHTR revealed the
presence of a highly endangered medicinal plant species that is endemic to the region
(ShopManager, 2023). This finding highlights the importance of preserving this reserve and
implementing conservation measures to protect this valuable plant species from extinction

(Haq et al., 2021).

However, the loss of biodiversity threatens the availability of traditional medicines and
disrupts ecosystem balance (Khandelwal et al., 2023). Indigenous communities, who have
relied on these forests for generations, are at risk of losing their cultural practices and
knowledge of medicinal plants (Prasad et al., 2023; Nayak, 2016). The study explores the
potential of traditional medicinal systems in the healthcare system, highlighting the need to
integrate indigenous knowledge of plants and ethnomedicinal values with biotechnological
approaches and pharmacological activities to develop new sources of herbal drugs (Soni,
2023; Solanki & Kotiya, 2021). Prioritizing the conservation of tropical forests is essential to
ensure the continuity of traditional medicine practices and preserve the cultural heritage of

indigenous communities (Wagensommer, 2023).

Conceptual Framework:
Considering this review paper the conceptual framework section may encompass the
following essential elements-
= Species composition and distribution: Map the occurrence and abundance of plant
species across the reserve, providing insights into habitat and conservation needs.
* Community structure and dynamics: Different plant communities interact and respond

to environmental changes is crucial for effective management.
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* Endemic and threatened species: Identification of rare and endangered plants helps

prioritise conservation efforts.

Review of Literature:

The MHTR Kota is situated in the Haroti region of southeastern Rajasthan is a continuation
of the Vindhyan ranges. The Haroti plateau is located on the periphery of the Malwa plateau,
specifically at latitudes 23°45” to 25°53” N and longitudes 75°9° to 77°26° E. The reserve is
located on the perimeters of four cities in Rajasthan, specifically Kota, Bundi, Chittorgarh,
and Jhalawar (Sharma, 2023). The area's richness in flora can be attributed to its hilly terrain,
elevated altitude, distinctive topography, and dense forest cover (Malav & Jaiswal, 2023).
The floristic study focuses on the floral biodiversity of the MHTR in Kota, Rajasthan,
Emphasising the diverse range of species, genetic variations within each group, and the
various communities, ecosystems, and landscapes that the reserve encompasses (Kumar et al.,
2013; Jadhav, 2017). The MHTR harbors a rich tapestry of plant life, and floristic studies
play a crucial role in understanding and conserving this biodiversity (Sultana, 2009). The
taxonomic richness observed in MHTR underscores the importance of preserving this unique
ecosystem to maintain the genetic diversity within each taxon (Praveen, 2021). Additionally,
the study highlights the role of these plant communities in supporting various ecosystems and
landscapes within the reserve, further emphasising the need for conservation efforts to protect

this biodiversity hotspot (Rajendran et al., 2014).

Climate change significantly impacts the ecosystem, with diverse vegetation types such as
dense forests, open forests, scrublands, and grasslands containing unique plant communities
(Datar, 2016). These communities not only provide habitat for various animal species but
also regulate local climate and water cycles. Dense forests act as carbon sinks, mitigating
climate change effects, while open forests and grasslands support grazing animals and
provide food sources for local communities (Shrivastava & Singh, 2009). Preserving these
diverse vegetation types is crucial for maintaining the ecosystem balance and ensuring the
sustainability of traditional healing practices relying on medicinal plants (Khandelwal et al.,
2023). For example, the Amazon rainforest in South America is an example of a plant
community that supports a wide array of animal species while also regulating global climate

(Kumar et al., 2013; Datar, 2016). The dense vegetation absorbs large amounts of carbon
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dioxide, mitigating climate change effects. The rainforest also provides essential resources

for local communities, such as food, medicine, and shelter materials (Praveen, 2021).
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Figure 1. Mukundara Hills Tiger Reserve (MHTR) Kota of Rajasthan state

Therefore, it is essential to raise awareness and invest in research and conservation efforts to
ensure the long-term survival and sustainable use of deciduous forests (Bagchi et al., 2003).
By doing so, we can protect their unique biodiversity and ecosystem services while
promoting a more balanced approach to forest management worldwide (Rajendran et al.,
2014). For example, in the Appalachian Mountains of the United States, the limited
understanding of deciduous forest dynamics has resulted in ineffective management practices
(Shrivastava & Singh, 2009). This has led to overharvesting of timber resources, loss of
habitat for endangered species like the Indiana bat, and increased vulnerability to invasive
species (Malav & Jaiswal, 2023). By raising awareness and investing in research and
conservation efforts in this region, we can develop more sustainable practices that prioritize
both economic benefits and ecological preservation, ensuring the long-term survival of these

vital forests (Srivastava, 2017).
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However, despite its taxonomic richness and importance for local communities, the
Mukundara Hills National Park faces significant threats from human activities such as illegal
logging and poaching. These activities not only endanger the flora within the park but also
disrupt the delicate balance of ecosystems and landscapes it supports, making conservation
efforts even more crucial (Jadhav, 2017). These forests are more susceptible to fire during the
dry season, leading to faster exploitation and conversion. Effective fire prevention and
control measures are crucial in preventing this exploitation. The conversion of these forests
can have significant consequences for biodiversity and carbon storage, as they often contain
unique species and contribute to climate regulation (Shrivastava & Singh, 2009). Therefore,
prioritizing conservation and sustainable management of these vulnerable forests is crucial to

mitigate the negative impacts of their exploitation.

Research Gap Identified:
(1) Unique species found in deciduous forests: Highlight the significance of these forests
by discussing the presence of unique and specialised taxonomic of flora in the MHTR
Kota. It analyzes tree species composition and diversity in protected and non-protected

vegetation stands within the reserve, focusing on significant species and families.

(i1)) The importance of conserving deciduous forests: The study emphasizes the importance
of conserving and managing vulnerable forests to protect biodiversity and maintain

carbon storage.

(i11) Contribution to climate regulation: Explain how deciduous forests play a role in climate
regulation, including their ability to sequester carbon dioxide, mitigate greenhouse gas

emissions, and regulate local temperatures.

(iv) Comparing attention received with tropical rainforests: Discuss the disparities between
scientific and political attention given to deciduous forests compared to tropical

rainforests, despite their ecological and economic importance.
Research Methodology:

The MHTR is renowned for its rich biodiversity, making it a vital floristic region in

Rajasthan. The flora in the Mukundara Hills is classified as tropical dry deciduous (Bagchi et
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al., 2003). The research methodology involves a combination of field surveys, specimen
collection, and data analysis. We will conduct extensive botanical surveys across different
habitats within the reserve to document the plant species present (Kumar et al., 2020). We
will collect, identify, and preserve specimens for further analysis (Raole, 2022). In addition,
we will review existing literature and herbarium records to supplement the field data. The
paper specifically review 70 plant species that are uncommon or at risk of extinction within
the sanctuary area (Prakash et al., 2019). A quantitative evaluation of the diversity of plant
species was conducted using phytosociological data. The study area contained a collection of

uncommon or threatened plant species (Vijayvargiya & Shrivastava, 2023; Praveen, 2021).

During the field survey, we measured various criteria outlined by the International Union for
Conservation of Nature (IUCN) to categories threatened plants. The criteria encompass the
range of occurrence, size of habitat, population size, and likelihood of extinction (Meena,
2023). The assessment of species rarity was conducted through field study, visual
estimations, and literature review. During the collection process, limited quantities of rare
and vulnerable species were identified within the study area (Kumar et al., 2020). These
species are included in the Red Data Book of Indian plants, the IUCN list of endangered
species, and the list of BSI arid zone circle (Raole, 2022). This study additionally assessed
species diversity and biological richness at the landscape scale by employing satellite remote
sensing and geographic information system (Sharma et al., 2013). The research is grounded
on field observations and collection excursions conducted between July 2022 and January
2024. This floristic study was conducted using a systematic sampling approach. We will
conduct data collection using these three methods: Thoroughly document plant species by
gathering voucher specimens for accurate identification and long-term preservation (Meena,
2023). Collect important data by Record the GPS coordinates, altitude, habitat type,
phenological stage, abundance, and any other pertinent observations. Photograph plant
species to obtain high-quality images for the purpose of documentation and subsequent

analysis (Prakash et al., 2019).

A comprehensive survey was carried out in various seasons to evaluate the abundance,
physical characteristics, flowering and fruiting periods, and other relevant factors of the

numerous large shrubs or medium-sized trees in the area (Soni, 2023). A grid-based sampling
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design was employed, with a total of 100 sampling plots distributed evenly across the study
area. The size of each plot was 10m x 10m. In each plot, all floristic plant species were
identified and recorded. Voucher specimens were collected for further taxonomic verification
(Peng et al., 2017). The conservation status of rare and endangered plant species was assessed
using the [TUCN Red List categories. Data analysis included calculating species richness,
diversity indices (e.g., Shannon-Wiener index), and conducting statistical tests (e.g., t-test,
ANOVA) to compare the species composition and diversity between protected and non-

protected vegetation stands (Upadhaya, 2015; Vijayvargiya & Shrivastava, 2023).

The study will contribute to broader knowledge of ecosystem functioning and the importance
of preserving biodiversity for the well-being of both the natural world and human societies
(Meena, 2023). Understanding the diversity of nature is crucial for ecosystem function and
stability, and this study will help researchers gain a comprehensive understanding of the plant
community and its ecological role. Prioritizing conservation efforts and implementing

protective measures is vital for preserving biodiversity (Haq et al., 2021).

Data Analysis & Interpretation:

The research will identify and document the plant species present, their distribution patterns,
and ecological preferences. The findings will shed light on the diversity and abundance of
plant species, including endemic and rare plants, within the reserve. The region is
characterised by its rugged terrain and abundant vegetation, including a diverse array of
herbs, shrubs, lianas, climbers, and trees. The area features grassland interspersed with
numerous dry deciduous trees (Bagchi et al., 2003). Studies reveal a diverse flora with over
700 species documented, belonging to various families like Poaceae (grasses), Fabaceae
(legumes), Asteraceae (sunflowers), Acanthaceae, and Cyperaceae (sedges). Among these,
70 species were identified as rare or endangered, highlighting the need for their conservation.
The species composition and diversity varied between protected and non-protected vegetation
stands, with a higher diversity observed in the protected areas. This diverse flora provides
valuable resources for local communities, including medicinal plants used for traditional

healing practices (Upadhaya, 2015).
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Furthermore, floristic studies also play a crucial role in identifying potential medicinal plants
and their therapeutic properties. This knowledge can then be utilized to develop new herbal
drugs that can be incorporated into mainstream healthcare systems. Integrating indigenous
knowledge with scientific research can help rationalise the use of natural products in the
healthcare system, leading to the evolution of new sources of herbal drugs in different
industries (Nayak et al., 2018). In this way, the integration of indigenous knowledge and
scientific research not only enhances our understanding of the natural world but also paves
the way for innovative advancements in medicine and conservation (Khandelwal et al., 2023)
(Raole, 2022). MHTR Kota is a prime example of sustainable forest management through
ecological surveys. Researchers have identified threatened species like tigers, leopards, and
sloth bears, mapping their movement patterns and understanding ecological relationships
(Rajawat, 2021). This information guides conservation efforts and establishes buffer zones
and corridors to connect fragmented habitats, ensuring the long-term survival of these species

(Giordano et al., 2021).

Research Findings:
Floristic studies provide the foundation for biodiversity conservation strategies in the MHTR
Kota. The study identified 700 plant species from 70 families that the local communities in
MHTR Kota. The authors have recorded the botanical species of flowering plants in the
MHTR of Rajasthan through on-site investigations and reference to existing literature. The
study identified 70 plant species in the sanctuary area that are rare or endangered,
emphasising the need for their conservation and immediate attention. The presence of these
rare and endangered plants in the sanctuary highlights the importance of the sanctuary as a
conservation model for plant diversity (Nayak et al., 2018). The forests of Mukundra Hills
are home to several common tree species, including

* Acacia nilotica,

»  Anogeissus pendula,

»  Aegle marmelos,

=  Acacia catechu,

" Azadirachta indica,

»  Bombax ceiba,

»  Butea monosperma,
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» (Cassia fistula,

*  Dalbergia sissoo,

»  Dichrostachys cinerea,

= Ficus religiosa,

»  Mitragynaparvifolia,

»  Vitex negundo
They inform habitat management practices, restoration efforts, and the control of invasive
species. Integrating indigenous knowledge with scientific research can help preserve
traditional practices and inform sustainable healthcare practices (Prasad et al., 2023). By
understanding the linkages between plants and other organisms, they contribute to broader
conservation goals for the entire ecosystem (Giordano et al., 2021). The high plant species
diversity documented in the MHTR indicates the presence of a healthy and functioning
ecosystem. However, the results also revealed the presence of several endemic and medicinal
plant species, indicating the importance of the reserve for biodiversity conservation and
traditional medicine (Wagensommer, 2023). The existence of uncommon and imperiled plant
species underscores their susceptibility to hazards such as the reduction and division of their

natural habitats.

Conclusions:

This research paper will contribute to the existing knowledge on the floristic diversity within
the Mukundara Hills Tiger Reserve. The MHTR Kota is recognised as one of the richest
floristic regions in the state of Rajasthan, with a diverse range of floristic plants documented
in the study area. The presence of rare and endangered plant species highlights the urgent
need for conservation efforts and the importance of the reserve as a conservation model. The
findings of this study can inform conservation and management strategies for the reserve,
including the development of land use plans, afforestation, reforestation, and forest
rehabilitation. The area is known for its rich biodiversity, with numerous species of
mammals, birds, reptiles, and amphibians calling it home. The hills are inhabited by various
avian species, including the Indian peafowl, grey jungle fowl, Indian roller, and Indian
vulture. Overall, the diverse vegetation and abundant wildlife make this area a haven for
nature lovers and wildlife enthusiasts. Additionally, the economic value of these forests, such

as timber production and recreational activities, often takes precedence over their
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conservation. The study's findings underscore the importance of conserving the MHTR Kota
due to its substantial population of endangered and rare plants. It will contribute to forest
conservation, ecological research, and the development of land use plans for afforestation,

reforestation, and forest rehabilitation.

MHTR faces multiple challenges, including poaching, habitat fragmentation due to
encroaching human settlements, and resource overexploitation. Additionally, a lack of
adequate funding and infrastructure hinders conservation efforts. Addressing these challenges
requires community engagement, stricter enforcement, and sustainable development
initiatives. Despite their ecological and economic importance, deciduous forests have
received less scientific and political attention compared to tropical rainforests. This lack of
focus on deciduous forests has led to a limited understanding of their specific ecological
dynamics and the potential threats they face. While facing challenges, its potential for
biodiversity conservation and sustainable development remains bright. Recognizing its value
and supporting ongoing efforts are crucial for ensuring the reserve's long-term success. By
highlighting the importance of plant species in supporting biodiversity, the study will
emphasise the need for their conservation and sustainable management. Through
collaborative efforts, MHTR can flourish as a haven for biodiversity and a beacon of
responsible conservation in Rajasthan. The findings will serve as a valuable resource for
policymakers, conservationists, and researchers working towards the preservation of this

unique ecosystem.

Suggestions & Recommendations/Future Scope:
= Delving deeper into specific floristic studies and examining their findings and
methodologies in relation to plant conservation. Discussing the challenges faced in
conserving flora within the MHTR and ongoing efforts to protect these valuable plant

species.

= Further research is recommended to explore the potential of medicinal plants for the
development of herbal drugs and to integrate traditional knowledge with scientific

research for sustainable healthcare practices.
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» Identifying potential areas for future research in this field, including new avenues for

studying medicinal plants and advancing our understanding of their benefits and

applications.

Ecotourism can provide much-needed financial support for conservation while
educating visitors about the reserve's significance. Sustainable tourism models that
involve local communities and promote responsible practices can play a vital role in the

reserve's future.
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Abstract:

This paper endeavors to construct a comprehensive framework utilizing machine learning
models and algorithms to predict academic performance. The escalating volume of data
within the education sector renders manual analysis impractical, necessitating the utilization
of Al-based methodologies. The outlined framework integrates a hybrid feature selection
approach alongside a Random Forest Regressor, furnishing educational institutions with the
insights required to identify students in need of academic support. The study tackles the
challenges posed by the curse of dimensionality, emphasizing the necessity for more effective
feature selection techniques and streamlined pipeline modeling. The primary objectives
encompass proposing a hybrid feature selection method that amalgamates multiple filter
methods to enhance feature selection and bolster prediction accuracy, and developing an
efficient pipeline for academic performance prediction. The envisaged framework holds
promise in mitigating academic attrition rates by enhancing pass rates and advancing

students' progress in credit attainment.

Keywords: Machine Learning (ML), Students' academic achievements, Classification trees,

Prediction performance
1. INTRODUCTION AND BACKGROUND

Al-based methods such as machine learning (ML) have become essential for
analyzing large volumes of data and making informed decisions in various fields. ML has
several techniques to address diverse real-world problems. Education is no exception, as Al
has several applications, including improving students' academic performance. ML-based
solutions can provide insights into students' academic achievements and inform decisions to

support those who need assistance. Therefore, this research aims to develop a comprehensive
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framework using ML models and algorithms to enhance academic achievement. With
thousands of students in every institution, it is impossible to manually analyze academic data
to identify students in need of support [1]. The proposed framework utilizes a hybrid feature
selection method and Random Forest Regressor, along with other intelligent methods, to
process large volumes of data and provide insights to improve students' academic
performance. The framework has the potential to minimize academic dropouts by improving
pass percentages and credit attainment. It is customizable and applicable to all educational
institutions at all levels. Machine learning (ML) refers to the process of giving machines
intelligence to perform tasks, which involves learning from given data, called training data.
Some ML methods do not require training and directly learn from test data, known as
unsupervised learning. SVM, RF, and DT are popular ML methods that learn from explicit
training data and perform predictions later[2,3]. The performance of ML models depends on
the quality of training data, and data augmentation methods can be used to address
insufficient data. The curse of dimensionality is a problem associated with irrelevant or
redundant attributes that deteriorates ML performance, which is addressed in this research
with the hybrid feature selection method. Additionally, intelligent methods are needed for
academic performance prediction. In one of the paper [9] emphasized the significance of
feature selection in improving the quality of training and performance of stroke detection
models. Filter and wrapper methods were discussed, and a research gap was identified in
combining multiple filter methods to enhance prediction performance. [21] It found that
existing approaches to feature selection suffer from stagnation due to limited search processes
and suggested combining multiple approaches to create a more robust approach[5,6].
Therefore, proposing a hybrid feature selection method is the first problem addressed in this
research. The second problem is exploring regression models coupled with hybrid feature
selection, and the third problem is the integration of intelligent methods with hybrid feature

selection.
2. PROPOSED ARCHITECTURE

An architecture is proposed to guide academic data analytics to arrive at intended
predictions. It is designed to have consistent means of data analytics. It follows a supervised
learning approach towards assessing students’ academic achievement [17, 20]. It throws light

on the flow of the framework which plays a crucial role in the supervised learning process. It
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reflects a conceptual overview of the training and testing phases involved in the proposed

research.
1 High
H: Hybrid Feature Achievement
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Dat Academic i
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from 90 Model Achlevemenfc__—
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[ 1 ' Training Set 2 ' Testing Set ]

Figure 1: Proposed System Architecture Framework with Training and

Testing Phase

The proposed Machine Learning-based framework for student academic performance
analysis is illustrated in Figure 1. The system takes raw student datasets as input, which
undergoes pre-processing to divide the data into two portions: 80% for training and 20% for
testing. The proposed hybrid feature selection (HFS) method is then applied to the training
data, which selects a subset of relevant features for use in training a Random Forest
Regressor. The trained model is then used to predict the test data, which is classified into
labels such as high or medium or low achievement. This framework provides an effective and
efficient way of analyzing academic performance and can be used for educational analysis

and improving student performance.

The different algorithms are proposed to exploit ML models along with feature
selection. Hybrid Feature Selection (HFS) Algorithm, Machine Learning based Student
Academic Performance Prediction (ML-SAPP), and Intelligent Methods for Academic
Performance Prediction (IM-APP) are defined to realize an ML based framework for

academic performance analysis.
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Hybrid Feature Selection with Intelligent Methods

The proposed Hybrid Feature Selection (HFS) method is designed to improve the
performance of the training process by combining three filter-based approaches. This
composite metric evaluates the feature importance and helps to make better decisions during
feature selection [11,13]. The proposed hybrid feature selection system combines three filter-
based feature selection methods, namely Fisher Score, Relative Entropy, and T-Test. These
three methods calculate scores and p-values based on the selected features by traditional
feature selection techniques, gaining knowledge from them. In this system, each feature is
observed, and its score is computed based on individual metrics[8, 14]. These individual

scores are then

4.5 Results

This section presents the experimental results of the proposed Random Forest
Regression model. The study focuses on predicting student academic performance and
evaluating the performance of the model. The model was trained using the features selected
by the proposed HFS method. The selected features were used to train the model on the
training data set, and the performance was evaluated on the test data set. The RMSE metric

was used to evaluate the performance of the model.

The results showed that the proposed model with hybrid feature selection techniques
outperformed traditional machine learning techniques without performing feature selection.
The RMSE values with feature selection (3.28%) were lower than the RMSE values without
feature selection (5.63%). Therefore, the proposed model with HFS can provide better

predictions of student academic performance. The detailed results are presented in the table

below.
RMSE (%)
Prediction
Without With HFS
Model
HFS
Random forest
regression 5.63 3.28
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Table 1: Random Forest Regression Performance in terms of RMSE

As presented in Table 1, Student academic prediction performance in terms of metrics

is provided RF regression model with feature selection methods employed.

RMSE COMPARISON
6 5.63
g 4 3.28
25 I

Random forest regression
HFS Usage

M Random Forest Regressor Without HFS

B Random Forest Regressor With HFS

Figure 2: Random Forest Performance Graph in terms of RMSE

Figure 2 shows the performance of Random Forest Regressor in terms of RMSE
value. Less in RMSE value indicates higher performance. The ML model is evaluated with
and without HFS. Thus the results show the impact of HFS on the ML model used for

educational data analytics. The results revealed that HFS usage has its influence on reduction

of RMSE.

Accuracy (%)
Prediction

Without With
Model

HFS HFS
Random
forest
regression | 89.945 97.456

Table 2: RF Regression Performance in terms of Accuracy

As presented in Table 2, Student academic prediction performance in terms of metrics

is provided RF regression model with feature selection methods employed.
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ACCURACY COMPARISON
100 97.456
S
> 95
3 89.945
3 9

Random forest regression
HFS Usage

B Random Forest Regressor Without

HFS
B Random Forest Regressor With HFS

Figure 3: RF Regression Comparison Graph in terms of Accuracy

Figure 3 shows the performance of Random Forest Regressor in terms of accuracy
percentage. More in accuracy value indicates higher performance. The ML model is
evaluated with and without HFS. Thus, the results show the impact of HFS on the ML model
used for educational data analytics. The results revealed that HFS usage has its influence on
reduction of RMSE. The model achieved 89.945% accuracy without feature selection. With
HFS usage, the accuracy is increased to 97.456% reflecting the utility of the proposed feature

selection algorithm.
5. RESULTS OF INTELLIGENT METHODS

This section reports on the empirical results obtained using the proposed algorithm,
IMP-SEPP, which utilizes multiple machine learning (ML) models for educational data
analytics. The algorithm consists of a pipeline of ML models, namely Decision Tree, Naive
Bayes, and Neural Networks, which are used for predicting student academic performance.
The HFS algorithm is applied to select relevant features for each model. These supervised
learning methods have distinct approaches, which result in different performance outcomes

despite being trained on the same input data.
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Figure 4: Accuracy Comparison with all Models

Figure 4 shows performance of different ML models in terms of accuracy pertaining
to educational analytics leading to academic performance prediction. Feature selection with
the proposed HFS algorithm has an influence on the accuracy performance. Each model has
shown different accuracy performance due to their internal functional dynamics. Without
feature selection, Naive Bayes showed highest accuracy 88% while Decision Tree and Neural
Networks showed 85% and 83.6% respectively. With feature selection also Naive Bayes
showed highest accuracy 95% while Decision Tree and Neural Networks showed 92% and
91% respectively. From the results, it can be concluded that the HFS algorithm plays a crucial

role in improving accuracy in prediction.

5.1 Proposed Algorithms Comparison

In this section, the supervised machine learning algorithms like decision trees, neural
networks, and Naive Bayes are compared with proposed random forest regression using
hybrid feature selection statistical filters methods like Fisher score, t-test score and KL-score.
Even though, the performance of supervised machine learning algorithms is less when
compared with performance of random forest regression. Since we used a regression method
for model performance we cannot display the other metric values like precision, recall and F1

Score.

Prediction Accuracy (%)

Model Without | With
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HFS HFS
Naive Bayes | 88 95
Decision
Tree 85 92
Neural

Networks 83.6 91

Random
forest

regression 89.945 | 97.456

Table 3 : Model Accuracy Performance with respect to with and without Feature

Selection

As presented in Table 3, the values of accuracy with respect to without and with
feature selection. As show in above the models implemented on selected features shown
significantly improve in accuracy when compared with accuracy obtained from without
feature selection. The selected features were acquired from hybrid feature selection

techniques implemented on over all datasets.

MODEL PERFORMANCE

COMPARISON
H Naive Bayes Decision Tree
Neural Networks Random forest regression
100
90

97.456
80 . 85 83.89.945 92 91
70

Without Feature With Feature Selection
Selection

performance(%)

Accuracy (%)

Figure 5: Accuracy Comparison with all Models and Random Forest Regressor

Figure 5 shows the performance of different ML models in terms of accuracy
pertaining to educational analytics leading to academic performance prediction. There are
important observations in the empirical study. Feature selection with the proposed HFS
algorithm has its influence on the accuracy performance. Each model has shown different

accuracy performance due to their internal functional dynamics. Without feature selection
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Random Forest Regressor showed highest accuracy 89.945% while Naive Bayes, Decision
Tree and Neural Networks showed 88%, 85% and 83.6% respectively. With feature selection
also Random Forest Regressor showed highest accuracy with 97.456% while Naive Bayes,
Decision Tree and Neural Networks showed 95%, 92% and 91% respectively. From the
results it can be concluded that HFS algorithm plays crucial role in improving accuracy in
prediction. Another important observation is that Random Forest Regressor outperforms all

other ML models when HFS is used along with it.
6. CONCLUSIONS AND FUTURE SCOPE

This research is aimed at building a comprehensive framework using Artificial
Intelligence (AI) in terms of ML techniques for leveraging prediction performance in
education analysis. A series of empirical studies are made as presented in this thesis. Since
ML models with a supervised learning approach tend to result in deteriorated performance
when training data quality is not good, it is found that feature selection is indispensable.
Towards this end, a hybrid feature selection method is proposed, several prediction models
are evaluated with the proposed method. The feature selection method could improve
prediction performance significantly as it renders only contributing features. The above
contribution is based on the data-driven approach where the dataset contains student records.
Then multiple intelligent methods are explored along with the feature selection method. It is

observed that the proposed algorithms could improve education analysis in terms of accuracy.
6.1 Conclusion

The ML based methods and algorithms proposed in this work could outperform

existing models in academic performance prediction. Here are the conclusions drawn.

A methodology is proposed with the architectural design of feature selection and intelligent
methods. The methodology encapsulates a hybrid feature selection model, a supervised
learning-based approach for academic performance prediction using Random Forest

Regressor.

A hybrid feature engineering approach is defined by combining three filter-based methods
involving measures such as the fisher index, T-test, and Kullback-Leibler divergence
respectively. The algorithm is named “Hybrid Feature Selection (HFS)”. Apart from this

algorithm, which computes feature importance efficiently, another algorithm known as
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“Machine Learning based Student Academic Performance Prediction (ML-SAPP)” is
proposed to have an approach to exploit HFS and know the prediction performance of
Random Forest Regressor. The accuracy of the Random Forest Regressor is 89.945% without

feature selection. With feature selection, its performance is improved to 97.456%.

An algorithm known as Intelligent Methods for Academic Performance Prediction (IM-APP)
is proposed to exploit intelligent ML models such as Decision Tree, Naive Bayes, and Neural
Networks along with the HFS algorithm in order to improve prediction performance in
academic achievement. It is a part of education analysis meant for improving the performance
of students. Naive Bayes achieved 88% without feature selection and 95% with feature
selection. The decision Tree could exhibit 85% accuracy without feature selection and 92%
with feature selection. Neural Networks achieved 83.60% accuracy without feature selection
and 91% accuracy with feature selection. From the results, it is understood that feature

selection has an impact on improving prediction performance.

6.2 Future Scope

The research carried out has provided insights on possible future scope. Here are

recommendations for future work.

1. The proposed framework for academic performance detection is based on feature
selection and ML models. In the future it is required to explore deep learning models.

2. Another direction for future work is to exploit ensemble approaches in ML for further
improvement in prediction performance.

3. Yet another direction for future work is to combine linear and non-linear methods to

have hybrid approaches for improving students’ academic performance prediction.
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Abstracts:
Plagiarism detection is a crucial task in many fields, including academia, publishing, and
journalism. It involves identifying instances of plagiarism, which is the act of copying

someone else's work and passing it off as one's own.

One of the most promising approaches to plagiarism detection is using natural language
processing (NLP). NLP is a field of computer science that deals with the interaction
between computers and human language. NLP techniques can be used to analyze the text

of a document and identify features that are indicative of plagiarism.

Another way to use NLP for plagiarism detection is to compare the text of a document to
a database of known plagiarized documents. If the document is found to be similar to any

of the documents in the database, then it is likely that it is plagiarized.

NLP-based plagiarism detection systems are becoming increasingly sophisticated and
accurate. However, they are still not perfect. One of the challenges of NLP-based
plagiarism detection is that it can be difficult to distinguish between intentional

plagiarism and unintentional plagiarism.

Keywords: Plagiarism Detection, Copyright infringement, Academic integrity, Citation,

paraphrasing

Introduction: Plagiarism is act of taking someone else’s work or ideas and passing them

off as your own. It can be intentional or unintentional, but it is always wrong. Plagiarism
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can occur in any context, but it is especially common in academic setting.

There are many different ways to detect plagiarism, but some of the most common

methods involve using natural language processing(NLP). NLP is a field of computer

science that deals with the interaction between computers and human (natural) languages.

NLP techniques can be used to flag potential plagiarism.

One common NLP technique for plagiarism detection is text similarity analysis. This

involves comparing two pieces of text are, the more likely it is that one was plagiarized

from the other.

Another common NLP technique for plagiarism detection is style analysis. This involves

comparing the writing style of two pieces of text to see how similar they are. The more

similar the writing styles of two pieces of text are, the more likely it is that one was

plagiarized from the other.

There are a number of different NLP techniques that can be used for plagiarism detection.

Some of the most common techniques include:

e Text similarity analysis: This involves comparing two pieces of text to see how

similar they are. The more similar two pieces of text are, the more likely it is that one
was plagiarized from the other. Text similarity analysis can be performed using a
variety of different methods, such as n-gram matching, cosine similarity, and Jaccard

similarity.

Style analysis: This involves comparing the writing style of two pieces of text to see
how similar they are. The more similar the writing styles of two pieces of text are, the
more likely it is that one was plagiarized from the other. Style analysis can be
performed using a variety of different methods, such as analyzing the use of words,
phrases, and sentence structure.

Deep learning: Deep learning is a type of machine learning that uses artificial neural
networks to learn from data. Deep learning-based plagiarism detection systems can be
trained on large datasets of plagiarized and non-plagiarized text. This allows them to

learn the patterns and features that are associated with plagiarism. Deep learning-
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based plagiarism detection systems have been shown to be very effective at detecting

plagiarism, even when it is disguised or paraphrased.

Conceptual Framework: Plagiarism detection involves identifying similarities
between two pieces of text to determine if one is a copy of the other. This process
can be automated using natural language processing (NLP) techniques such as n-
gram analysis, cosine similarity, and stylistic analysis. Effective plagiarism
detection systems should be able to identify both direct copying and paraphrased

text.

Review of Literature:

Plagiarism detection is the identification of stolen or unoriginal written work. This can
include copying text without attribution, paraphrasing someone else's work without

giving credit, or submitting someone else's work as your own.

There are a number of different approaches to plagiarism detection, including manual
detection, electronic detection, and intrinsic detection. Manual detection is the most
traditional method of plagiarism detection, and it involves having a human reviewer read and
compare the suspected plagiarized work to the original source material. Electronic detection
involves using software to scan the suspected plagiarized work for similarities to other
sources. Intrinsic detection involves using statistical methods to identify unusual patterns in

the writing style of a document that may suggest plagiarism.

A number of different plagiarism detection tools are available, both commercial and open-
source. Some popular tools include Turnitin, SafeAssign, and CopyCatch. These tools can be
used to check for plagiarism in a variety of different formats, including text documents,

images, and audio files.

The use of plagiarism detection tools has become increasingly common in recent years, as the
amount of online information has grown and it has become easier to copy and paste text
without attribution. However, plagiarism detection tools are not foolproof, and there are a
number of ways to bypass them. For example, plagiarists may try to avoid detection by using

synonyms or paraphrasing text, or by using machine translation to translate text from one
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language to another.

Despite these limitations, plagiarism detection tools can be a valuable tool for preventing
plagiarism. They can be used to identify potential plagiarism cases that can then be
investigated further. They can also be used to educate students about the importance of

academic integrity.

In addition to using plagiarism detection tools, there are a number of other things that can be

done to prevent plagiarism. These include:

e Providing clear guidelines on plagiarism: Providing students with clear
guidelines on what constitutes plagiarism can help to prevent them from
plagiarizing unintentionally.

e Teaching students about proper citation: Teaching students how to properly
cite sources can help to ensure that they give credit to the original authors of

their work.

e Encouraging students to use original sources: Encouraging students to use
their own words and ideas can help to prevent them from plagiarizing.

e Using a variety of assessment methods: Using a variety of assessment
methods, such as essays, presentations, and projects, can make it more
difficult for students to plagiarize.

e C(Creating a culture of academic integrity: Creating a culture of academic
integrity, where students understand the importance of honesty and originality,

can help to prevent plagiarism.
Research Methodology:

The research methodology for plagiarism detection involves a combination of theoretical
and empirical approaches. The theoretical approach involves reviewing existing literature

on plagiarism detection techniques, framework, and challenges. This helps to establish a
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foundation for understanding the current state of the field and identity areas for further

research.

The empirical approach involves conducting experiments and studies to evaluate the

effectiveness of different plagiarism detection techniques and develop new methods. This

often involves collecting and analyzing large datasets of text documents, both plagiarized

and non-plagiarized, to train and test machine learning models.

Here is a more detailed breakdown of the research methodology for plagiarism detection:

. Literature Review: Conduct a comprehensive review of existing literature on

plagiarism detection techniques, frameworks, and challenges. This involves

identifying relevant academic papers, conference proceedings, and technical reports.

. Problem Formulation: Clearly define the research problem and objectives. This

involves specifying the specific challenges or limitations of existing plagiarism

detection methods and the goals of the research project.

. Data Collection: Collect a large and diverse dataset of text documents, both

plagiarized and non-plagiarized. This may involve gathering data from online sources,

academic repositories, or conducting controlled experiments.

. Feature Engineering: Extract relevant features from the text data. This may involve

using natural language processing (NLP) techniques to identify features such as n-

grams, word similarity, and syntactic structure.

. Model Development: Develop machine learning models for plagiarism detection. This

may involve using supervised learning techniques, such as support vector machines
(SVMs) or random forests, or unsupervised learning techniques, such as topic

modeling or anomaly detection.

. Model Evaluation: Evaluate the performance of the developed models using a held-

out test set. This involves calculating metrics such as accuracy, precision, recall, and
Fl-score to assess the models' ability to correctly identify plagiarized and non-

plagiarized documents.

. Result Analysis: Analyze the results of the experiments and studies to identify

patterns, trends, and insights. This may involve statistical analysis, visualization

techniques, and comparative analysis with existing methods.

. Conclusion and Future Directions: Draw conclusions from the research findings and
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discuss potential future directions for research. This may involve proposing new

research questions, suggesting improvements to existing methods, or identifying

promising areas for further exploration.
Research Findings:

Research in plagiarism detection has yielded significant findings that have contributed to
the development of more effective and accurate plagiarism detection tools. These findings
have helped to address various challenges in plagiarism detection, including identifying
paraphrased text, detecting improper citations, and handling machine-translated

plagiarism.

Detecting Paraphrased Plagiarism:

e Paraphrase Detection Models: The use of machine learning models trained on large
datasets of paraphrased and non-paraphrased text has shown promise in identifying
paraphrased plagiarism. These models can learn to recognize subtle changes in
wording and semantic similarity to detect paraphrased content.

e Syntactic Analysis: Analyzing the syntactic structure of text, such as sentence
structure and grammatical patterns, can provide additional clues for detecting
paraphrased plagiarism. Changes in syntactic patterns can be indicative of

paraphrasing attempts.

Identifying Improper Citations:

e C(itation Pattern Analysis: Analyzing citation patterns, such as the frequency and
consistency of citations, can help identify potential cases of improper citations.
Unusual citation patterns may indicate that sources are not being properly referenced.

e C(Citation Similarity Assessment: Assessing the similarity between cited sources and
the text in question can help identify cases where sources are being cited but not
accurately incorporated. This can be done using text similarity algorithms to compare

the content.

Handling Machine-Translated Plagiarism:
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e Language Identification: Identifying the language of the text can help detect machine-

translated plagiarism. Statistical methods can be used to determine the original
language of the text before translation.

e Machine Translation Detection: Developing algorithms that can recognize patterns
and anomalies in machine-translated text can help identify instances of plagiarism
involving machine translation. These algorithms can analyze stylistic features and

language usage to detect translated content.

Addressing Multimodal Plagiarism:

e C(Cross-Media Analysis: Developing techniques to analyze and compare content across
different media formats, such as text, images, and videos, can help detect plagiarism
involving multiple media types. This requires the development of algorithms that can

extract meaningful features from different media and compare them effectively.

e Multimedia Plagiarism Detection Models: Training machine learning models on
datasets of multimedia content, including plagiarized and non-plagiarized examples
across different media formats, can help develop more robust plagiarism detection

tools for multimedia content.

Understanding Cultural Differences in Plagiarism:

e Comparative Studies: Conducting comparative studies across cultures to understand
different perspectives on plagiarism can help develop culturally sensitive plagiarism
detection tools. These studies can identify cultural norms and expectations regarding
plagiarism and inform the design of detection algorithms.

e Multilingual Plagiarism Detection: Developing multilingual plagiarism detection tools
that can handle different languages and cultural contexts can help address the

challenges of detecting plagiarism in diverse settings.

Evaluating Effectiveness in Real-World Scenarios:

e Field Studies: Conducting field studies in actual educational and professional settings
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can provide valuable insights into the effectiveness of plagiarism detection tools in

real-world contexts. These studies can identify challenges, limitations, and areas for
improvement.

e User Feedback and Evaluation: Gathering feedback from users, such as instructors,
students, and professionals, can help evaluate the usability, effectiveness, and

acceptance of plagiarism detection tools in real-world scenarios.

Developing Adaptive and Evolving Systems:

e Machine Learning with Continuous Learning: Implementing machine learning
algorithms with continuous learning capabilities can enable plagiarism detection
systems to adapt to new forms of plagiarism and improve over time. This can involve
incorporating new data, identifying emerging patterns, and updating models
accordingly.

e Human-Al Collaboration: Exploring ways to combine human expertise and Al
capabilities can enhance plagiarism detection. Human judgment and feedback can be

integrated into Al-powered systems to improve their accuracy and adaptability.

Ensuring User Privacy and Ethical Considerations:

e Data Privacy Protection: Implementing robust data privacy measures, such as
anonymization, encryption, and access control, can protect user data and ensure
ethical use of plagiarism detection tools.

e Transparency and Bias Mitigation: Developing transparent and unbiased plagiarism
detection systems is crucial to avoid unfair judgments and ensure fair treatment of
users. This involves explaining the algorithms' decision-making processes and

mitigating biases that may arise from training data.

Promoting Responsible Use of Detection Tools:

e Guidelines and Education: Providing clear guidelines and educational resources for
the responsible use of plagiarism detection tools can help ensure that they are used
effectively and ethically.

e Promoting Academic Integrity: Integrating plagiarism detection tools into broader
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efforts to promote academic integrity can help create a culture that values original

work, proper citation, and ethical practices in education and research.

Conclusion:

Plagiarism detection has become increasingly important in today's digital age, where
information is readily available and easily copied. Effective plagiarism detection tools are
crucial for upholding academic integrity, promoting original work, and ensuring fair

evaluation in educational and professional settings.

Research in plagiarism detection has yielded significant advancements in recent years,
leading to the development of more accurate, efficient, and versatile tools. Machine learning
techniques, particularly deep learning, have played a pivotal role in enhancing the capabilities
of plagiarism detection systems. These techniques can identify subtle patterns and semantic
similarities in text, enabling them to detect paraphrased plagiarism and machine-translated

content.

Despite these advancements, challenges remain in addressing the ever-evolving nature of
plagiarism. Researchers continue to explore new methods for detecting plagiarism in

multimedia formats, cross-lingual contexts, and emerging forms of academic dishonesty.

Future Directions for Plagiarism Detection

As technology advances and plagiarism techniques become more sophisticated, the field of

plagiarism detection will continue to evolve. Here are some key areas for future research:

1. Addressing Multimodal Plagiarism: Developing robust methods for detecting
plagiarism across different media formats, such as images, videos, and audio, is
essential to combat the increasing prevalence of multimedia plagiarism.

2. Cross-lingual Plagiarism Detection: Enhancing the ability of plagiarism detection
systems to handle different languages and cultural contexts is crucial for addressing
the global nature of plagiarism.

3. Human-AI Collaboration: Exploring ways to integrate human expertise and Al
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capabilities can further improve the accuracy and adaptability of plagiarism detection

systems. Human judgment and feedback can provide valuable insights for refining
algorithms and identifying emerging forms of plagiarism.

4. Continuous Learning and Adaptation: Implementing machine learning algorithms
with continuous learning capabilities can enable plagiarism detection systems to adapt
to new forms of plagiarism and improve over time. This involves incorporating new
data, identifying emerging patterns, and updating models accordingly.

5. Addressing Ethical Considerations: Ensuring user privacy, transparency, and fairness
in plagiarism detection systems is paramount. Researchers should prioritize data
privacy protection, mitigate biases in algorithms, and develop transparent decision-

making processes.

6. Promoting Responsible Tool Usage: Educating users about the proper and ethical use
of plagiarism detection tools is crucial to maximize their benefits and minimize
potential misuse.

7. Collaboration and Knowledge Sharing: Fostering collaboration and knowledge
sharing among researchers, educators, and technology developers can accelerate
progress in plagiarism detection. This can involve open-source initiatives, data
sharing agreements, and regular conferences or workshops.

8. Exploring New Techniques: Investigating emerging technologies, such as natural
language generation (NLG) and natural language understanding (NLU), can lead to
innovative approaches for detecting plagiarism and identifying potential misuse of Al

tools for generating plagiarized content.
Suggestion & Recommendations / Future Scope:

1. Addressing Multimodal Plagiarism: Develop robust methods for detecting plagiarism
across different media formats, such as images, videos, and audio. This could involve
using image recognition, video analysis, and audio fingerprinting techniques.

2. Cross-lingual Plagiarism Detection: Enhance the ability of plagiarism detection
systems to handle different languages and cultural contexts. This could involve
developing multilingual corpora, training models on cross-lingual data, and
incorporating cultural awareness into detection algorithms.

3. Human-AI Collaboration: Explore ways to integrate human expertise and Al
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capabilities to improve plagiarism detection. This could involve developing

interactive systems that allow human reviewers to provide feedback and refine
algorithms, or creating hybrid systems that combine human and Al strengths.

Continuous Learning and Adaptation: Implement machine learning algorithms with
continuous learning capabilities to enable plagiarism detection systems to adapt to
new forms of plagiarism and improve over time. This could involve incorporating

new data streams, identifying emerging patterns, and updating models dynamically.

Addressing Ethical Considerations: Prioritize data privacy protection, mitigate biases
in algorithms, and develop transparent decision-making processes in plagiarism
detection systems. This could involve anonymizing data, using fairness-aware
algorithms, and providing clear explanations for detection decisions.

Promoting Responsible Tool Usage: Educate users about the proper and ethical use of
plagiarism detection tools to maximize their benefits and minimize potential misuse.
This could involve developing guidelines, providing tutorials, and incorporating
responsible use practices into educational curricula.

Collaboration and Knowledge Sharing: Foster collaboration and knowledge sharing
among researchers, educators, and technology developers to accelerate progress in
plagiarism detection. This could involve open-source initiatives, data sharing
agreements, and regular conferences or workshops.

Exploring New Techniques: Investigate emerging technologies, such as natural
language generation (NLG) and natural language understanding (NLU), to identify
potential applications for detecting plagiarism and misuse of Al tools for generating

plagiarized content.

Recommendations for Future Research in Plagiarism Detection

1.

Develop a comprehensive framework for evaluating the effectiveness of plagiarism
detection systems in real-world scenarios. This framework should consider various
factors such as accuracy, precision, recall, F1-score, robustness to different types of
plagiarism, and user acceptance.

Conduct longitudinal studies to investigate the impact of plagiarism detection tools on
academic integrity and student learning outcomes. This could involve analyzing

changes in plagiarism rates, student perceptions, and overall academic performance.
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3. Explore the potential of using plagiarism detection tools to promote formative

assessment and feedback in educational settings. This could involve using detection
results to identify areas for improvement and provide students with personalized

guidance.

4. Investigate the ethical implications of using plagiarism detection tools in different
contexts, such as employment screening and intellectual property protection. This
could involve developing ethical guidelines and ensuring fair and transparent use of
these tools.

5. Promote the development of open-source plagiarism detection tools and datasets to
facilitate collaboration and innovation in the field. This could involve creating public
repositories, organizing hackathons, and providing funding for open-source projects.

6. Encourage the integration of plagiarism detection tools into educational software and
learning management systems to provide seamless and integrated support for
academic integrity. This could involve developing standardized interfaces, data

exchange protocols, and compatibility across different platforms.
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"A Review of Plagiarism Detection Techniques: A Focus on Recent Advances" by
Md Jahidul Islam, et al. (2023)

"Unsupervised Domain Adaptation for Plagiarism Detection" by Wenhao Fan, et al.
(2023)

"A Novel Approach to Plagiarism Detection Using Graph Embeddings" by Yuxuan
Zhang, et al. (2023)

"Deep Multimodal Plagiarism Detection" by Haixiang Zhang, et al. (2022)

"A Survey of Cross-Lingual Plagiarism Detection" by Zhenyu Sun, et al. (2021)
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Abstracts:

Nanotechnology involves the designing and manufacture of materials at the atomic level
molecular scale. Nanotechnology encompasses structures as small as a few hundred
nanometres, created by top-down or bottom-up engineering of individual components.
Nanoparticles exhibit increased qualities, including strong reactivity, strength, surface area,
sensitivity, and stability. Due of their modest size, nanoparticles are widely used in medical
field with significant advancements in recent years for research and commercial applications.
This study provides an overview of nanoparticles, including their characteristics, synthesis

techniques, use in medicinal field and future perspective of nanotechnology uses.
Keywords: Nanotechnology, top- down approach, bottom —up approach, nanoparticles,
Introduction:

Nanotechnology refers to nano-sized items. Living beings are formed out of cells. These cell
sections are nanosized. Nanotechnology focuses on designing, producing, and characterising
nano-sized particles. Nanoparticles are tiny objects that function as a unit based on their
qualities and mobility. Fine particles vary from 100-2500nm, whereas ultrafine particles have
a size of 1-100nm. Drugs can be developed to enhance their pharmacological and therapeutic

benefits. Their large surface area allows for the adhesion of various functional groups, which
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can bind to tumour cells. They have shown to be a great substitute for radiation and

chemotherapy since they can easily accumulate in micro environment in tumour.

Recent research has generated a variety of nano-sized particles, including metals,
semiconductors, and polymeric particles, for use in molecular imaging and particulate
delivery vehicles. Polyethleneimine liposomes, silica nanoparticles, micelles, and chitosans
enhance medication delivery while minimising negative effects. They have also been used as
anticancer drugs. Nanotechnology involves creating artificial cells, enzymes, and genes, as

well as repairing protein production.

Nanotechnology is crucial for understanding the underlying causes of human diseases at the
molecular and atomic levels. This requires the creation of tools and materials at the
nanoscale, which may translate novel ideas into problem-solving solutions. Nanotechnology
has enabled excellent detection, identification, and therapy of illnesses using nanoscaled

materials.

Nanotechnology can potentially achieve (1) improved delivery of poorly water-soluble drugs;
(2) targeted delivery of drugs in a cell- or tissue-specific manner; (3) transcytosis of drugs
across the tight epithelial-endothelial barrier; (4) delivery of large macromolecular drugs to
intracellular sites of action; (5) co-administration of two or other drugs or therapies for
combination therapy; (6) imaging of drug administration sites by combining therapeutic
agents with imaging techniques; and (7) real-time indication of the in vivo efficacy of the
therapeutic agent. In addition, the complexity of nanotechnology therapeutic drug production
can create a significant barrier for generic drug manufacturers to easily develop similar drugs.
These are just a few of the many compelling reasons why nanotechnology holds tremendous

promise for drug delivery.

Current clinically approved nanotechnology products are relatively simple and generally lack
active adhesion components or drug-releasing components. Interestingly, the products
currently in clinical development also lack complexity. In fact, almost 29 years after, the first
examples of targeted lipoagents were described in the literature. This technology has not had
a significant clinical impact on human health; question is why? The answer is complex and

must be examined on a case-by-case basis.
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The level of knowledge and technological expertise seems to have never been higher. As a

result of the confluence of two techniques, it is possible to create intelligent things.

Top-down approach, which allows us to manage the manufacture of smaller, more
complicated items, top-down approaches to nanoparticle synthesis include the following
methods: - Mechanical milling or ball milling process-This method involves transferring
kinetic energy from grinding media to the material being reduced, resulting in the production
of various nanoparticles and metal alloys using different materials. Thermal evaporation: This
method involves evaporating a substance at a high temperature to make nanoparticles. Laser
Ablation: Laser ablation is a technique that uses a high-energy laser beam to vaporise a target
material, resulting in the production of nanoparticles. Lithographic procedures require costly
equipment and devices to manufacture micron-sized particles. This technology has evolved

into nanoimprint lithography.

These top-down processes are used to reduce bigger bulk materials to extremely small nano-
sized particles, allowing nanoparticles to be produced using a variety of physical and

mechanical methods.
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Nanoparticles |— Powder

Bulk

Top —down approach

Bottom- up approach - supramolecular chemistry demonstrates that we can regulate the
formation of atoms and molecules from the bottom-up. The conventional and quantum
worlds have clashed. Sectors that were previously separate are converging. Physicists,
computer scientists, and mathematicians are all intrigued by the natural world. Distinctions
across disciplines are blurring, opening the way for new paradigms. These techniques are

brought together in the nanometric domain.

Bottom-up manufacturing processes include chemical transformations in solution, such as
sol-gel processing, chemical vapour deposition (CVD), plasma or flame spraying synthesis,
laser pyrolysis, and atomic or molecular condensation, as well as aerosol-based processes,
which use aerosols to produce nanoparticles. Chemical vapour deposition (CVD) involves
initiating a chemical reaction between the substrate surface and a gaseous precursor. Atomic
or molecular condensation is mostly utilised for metal-containing nanoparticles. Supercritical

fluid synthesis

uses supercritical fluids to create nanoparticles. Thin polymer fibres are spun via
electrospinning. Using templates to create nanoparticles, both natural and artificial.

Nanoparticles self-assemble utilising chemical self-assembly processes.

3-D printing, also known as additive manufacturing, may be used to create a variety of 3-D
materials. Nanofabrication with biological templates, such as viruses and DNA. DNA

origami is the folding and structuring of DNA molecules into three-dimensional structures.
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These processes are utilized for the bottom-up manufacturing of nanotechnology products

Atom e Cluster

Vv

Nanoparticles

Bottom — up approach

Types of Nanoparticles:

Inorganic Nanoparticles: In the field of modern material science, the role of inorganic
nanoparticles has been developed based on their unique physical properties and especially in
biotechnology. Based on these two factors, inorganic nanoparticles have certain physical
properties, which mainly include size-dependent optical, magnetic, electronic and catalytic
properties. Biotechnological applications are related to the production of these interesting
nanoparticles such as iron oxides, gold, silver, silica, quantum dots, etc. The new physical

properties are mainly related to their size on the nanometer scale.

Polymer Nanoparticles A polymer nanoparticle is also a type of nanoparticle. In the past
year, polymer nanoparticles have made tremendous progress in the field of research.
Dispersion of preformed polymers and polymerization of monomers are two powerful

strategies mostly related to the manufacturing. 10 1000 nm is the size range of solid particles.

Solid Lipid Nanoparticles For monitoring drug delivery in the 1990s, solid lipid
nanoparticles played a dominant role. For emulsions, liposomes and polymeric nanoparticles,

there are certain alternative delivery systems to colloidal delivery systems.
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Liposomes are one of the various nanoparticle methods. Liposomes have a structure
consisting of one or more phospholipid bilayers and are spherical vesicles carrying the
compound of interest. Today, liposomes have been useful as reagents and tools in many
scientific fields. Due to the many properties associated with liposomes, they entered the
market. In the cosmetic and pharmaceutical industries, many molecules act as carriers, and in
the food and agricultural industries, liposomes involved in encapsulation to improve the
delivery system can capture volatile compounds. a particle of material having at least one
dimension less than 100nanometers and consisting mainly of atoms in either a single or

polycrystalline arrangement.

Nanocrystals are aggregates of about hundreds or thousands of molecules that coalesce into
a crystalline form and consist of a pure drug and only a thin layer of surfactant or a

combination of surfactant.

Nanotube: A nanotube is similar to a nanotube. Structure Nanotubes belong to the family of
fullerene structures. Their name comes from their long hollow structure, the walls of which
are made of sheets of carbon called graphene, which are one atom thick. These sheets are
rolled at specific and separate (and quot chiral and quot ;) angles, and the combination of roll
angle and radius determines the properties of the nanotube; for example, whether the shell of
the individual nanotubes is a metal or a semiconductor. Nanotubes are classified as single-

called nanotubes (SWNT) and multi-walled nanotubes.

Dendrimers: Dendrimers come from two Greek words: Dendron means tree and Meros
means part. The dendrimer structure is well defined in terms of size, shape and molecular
weight, and dendrimers are also hyperbranched, spherical, monodisperse, three-dimensional
nanoscale synthetic polymers. Molecular chemistry and polymer chemistry have well-defined

dendritic properties.

Microorganisms play an important role in the green production of nanoparticles. They are
used for their capacity to manufacture nanoparticles using biological methods that are
ecologically benign and do not employ harsh or hazardous chemicals. The involvement of

microbes in green synthesis includes the following:
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1. Bacterial cells have a defence system that converts highly reactive ions in their
environment into stable atoms. This characteristic is used to synthesise nanoparticles, albeit

large amounts can cause cell death.

2. Algae: Because of their wide range of uses and distinct properties, algae are utilised as
precursors in the production of nanomaterials. They have been shown to produce stable

nanoparticles with potential uses.

3. Fungi: Fungi are an important source for nanoparticle synthesis due to their ease of
handling biomass and effective production of extracellular enzymes. However, there is a need
to manage possible contamination and the slow pace synthesis rate that comes with

employing fungus.

Overall, microorganisms provide a natural and environmentally friendly approach to
synthesise nanoparticles, with potential benefits in terms of scalability, cost-effectiveness,

and decreased environmental impact.
Characterization of Nanoparticles:

Nanoparticles are generally characterized by their size, morphology, and surface charge using
advanced microscopic techniques such as scanning electron microscopy (SEM), transmission
electron microscopy (TEM), and atomic force microscopy (AFM). Average particle diameter,
size distribution and charge influence the physical stability and in vivo distribution of
nanoparticles. Electron microscopy techniques are very useful for determining the overall
shape of polymeric nanoparticles, which can determine their toxicity. The surface charge of
nanoparticles affects both the physical stability and re disposability of the polymer dispersion

as well as their activity in vivo.
Particle size:

Particle size distribution and morphology are the most important characteristic parameters of
nanoparticles. Morphology and size are measured by electron microscopy. The main

application of nanoparticles is drug release and drug targeting. Particle size has been found to
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affect drug release. Smaller particles give more surface area. As a result, most of the drug
loaded in them comes into contact with the surface of the particle, resulting in rapid drug
release. Conversely, drugs slowly break down into larger particles. On the negative side
smaller particles tend to aggregate during storage and transport. Dispersion of nanoparticles.
Thus, there is a compromise between the small size and maximum stability of nanoparticles.
Particle size can also affect polymer degradation. For example, the degradation rate of poly

(lactic-co-glycolic acid) was found to increase with increasing particle size in vitro.

Dynamic Light Scattering (DLS):

Currently, the fastest and most popular method for particle size determination is Photon
Correlation Spectroscopy (PCS) or Dynamic Light Scattering (DLS). ). DLS is widely used
to determine the size of Brownian nanoparticles in colloidal suspensions in the nano and
submicron range. Shining monochromatic light (a laser) on a solution of spherical particles in
Brownian motion causes a Doppler shift when the light hits the moving particle, changing the
wavelength of the incident light. This change is related to particle size. Using the
measurement of the particle diffusion coefficient and autocorrelation function, it is possible
to extract the size distribution and provide a description of the particle and its movement in
the environment. Photon Correlation Spectroscopy (PCS) is the most widely used technique

for accurate estimation of particle size and size distribution based on DLS.
Scanning Electron Microscope:

The Scanning Electron Microscope (SEM) allows morphological study by direct imaging.
Electron microscopy-based techniques offer several advantages in morphological and
dimensional analysis;, but they provide limited information about the size distribution and the
true population mean. For SEM characterization, the nanoparticle solution must first be
converted into a dry powder, which is then attached to a sample holder and then coated with a
conductive metal, such as gold, using a sputter coater. The sample is then scanned with a

focused fine electron beam. The surface properties of the sample are obtained from the
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secondary electrons emitted from the surface of the sample. Nanoparticles must withstand a
vacuum and the electron beam can damage the polymer. The average size of obtained by
SEM is comparable to the dynamic light scattering results. Furthermore, these techniques are
time-consuming, expensive, and often require additional information to determine the size

distribution.

Scanning electron microscope

Transmission Electron Microscope:

TEM works on a different principle than SEM, but it often provides the same type of data.
Preparing a sample for TEM is difficult and time consuming because it must be very thin to
emit electrons. The nanoparticle dispersion is deposited on support grids or films. In order for
nanoparticles to withstand the vacuum of the instrument and facilitate manipulation, they are
attached with either negative dyes such as phosphotungstic acid or derivatives. With uranyl
acetate or similar or by immersion in plastic. An alternative method is to subject the sample
to liquid nitrogen temperatures after immersion in vitreous ice. Surface properties of a sample
are obtained when an electron beam is transmitted through an ultrathin sample and interacts
with the sample as it passes through it is based on physical scanning of samples at the
submicron level using an atomic scale probe tip. The device provides a topographic map of

the sample based on the forces between the top of the sample and the surface. Samples are
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usually scanned in contact or non-contact mode depending on their characteristics. In the
contact mode, a topographic map is generated by tapping the probe against the surface of the
sample, and in the non-contact mode, the probe floats over the conductive surface. A major
advantage of AFM is the ability to image non-conducting samples without special processing,
which enables imaging of sensitive biological and polymeric nano- and microstructures.39
AFM provides the most accurate description of size and size distribution and does not
require. Mathematical processing. In addition, the particle size obtained by the AFM
technique gives a real picture that helps to understand the effect of different biological

conditions.

Transmission electron microscope

Surface charge the nature and intensity of the surface charge of nanoparticles is very
important, because it determines their interaction with the biological environment as well as
their electrostatic interaction with bioactive compounds. Colloidal stability is analysed using
the zeta potential of the nanoparticles. This potential is an indirect measure of surface charge.
This corresponds to the potential difference between the Helmholtz outer plane and the
cutting surface. Measurement of zeta potential allows prediction of storage stability of
colloidal dispersion. High zeta potential values whether positive or negative, should reach to
ensure stability and avoid particle aggregation. The extent of hydrophobicity of the surfaces

can then be predicted from the zeta-potential values. Zeta potential can also provide
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information about the nature of the material encapsulated in the nano capsules or coated on

the surface.

Surface charge over atoms

Contribution of nanoparticles in Medical field:

The major contributions of nanoparticles to modern medicine include their applications in
medical imaging and drug/gene delivery. In medical imaging, nanoparticles, such as quantum
dots and iron oxide contrast agents, have enabled the visualization of features that would not
be detectable by conventional methods, allowing for early detection of diseases and more
targeted treatments. In drug and gene delivery, nanoparticles have facilitated the development
of advanced drug delivery systems, including polymer- and liposome-based systems, which
are now in clinical use. These systems have shown promise in delivering drugs to specific
sites in the body, such as tumors, and have the potential to improve the performance of drugs.

Additionally, nanoparticles have been utilized in the treatment of various medical conditions,

including cancer, neurodegenerative diseases, HIV/AIDS, ocular diseases, and respiratory

diseases, demonstrating their versatility and potential impact on clinical medicine.

Some other applications of nanoparticles in medicinal field:
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1. Fluorescent biological labels

2. Drug and gene delivery

3. Bio detection of pathogens

4. Tissue engineering

5. Tumor destruction through hyperthermia
6. MRI contrast enhancement

7. Cell and biomolecule manipulation

These applications demonstrate the diverse and promising uses of nanoparticles in advancing

biological and medical research and technology.

Nanomaterials in Tissue Engineering:

Most natural bone surfaces contain features that are around 100 nm across. If an artificial
bone implant surface is smooth, the body will reject it. This smooth surface will cause the
production of fibrous tissue that will cover the implant surface. This fibrous tissue will reduce
the contact between the implant and the bone. This can cause the implant to loosen and cause
inflammation. Nano-sized features can be used to reduce the risk of rejection and stimulate
osteoblasts. Osteoblasts are cells that are responsible for growing the bone matrix. The effect
was seen in polymeric, ceramic, and more recently metal materials. More than 90% of human
bone cells from a suspension were adhered to the nano-sized metal surface. Only 50%
adhered to the control sample. In the long term, this will allow for a more durable and long

lasting hip or knee replacement and reduce the risk of the implant loosening.

Titanium is a well-known bone-repair substance that is utilised extensively in orthopaedics
and dentistry. It possesses excellent fracture resistance, ductility, and weight-to-strength
ratios. Unfortunately, it lacks bioactivity and does not promote strong sell adherence or
growth. Apatite coatings are recognised for their bioactivity and ability to connect with bone.
Several procedures have been utilised in the past to generate an apatite coating on titanium.

These coatings have a non-uniform thickness, weak adhesion, and low mechanical strength.
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In addition, a stable porous structure is essential to promote nutrient transfer during cell

development.

A biomimetic technique, including the gradual creation of a nanostructured apatite film from

simulated bodily fluid, was demonstrated to result in the production of a firmly adhering,

homogeneous nanoporous layer. The layer was discovered to be composed of 60 nm

crystallites, with a stable nanoporous structure and bioactivity.

A genuine bone is a nanocomposite material made up of hydroxyapatite crystallites
embedded in an organic matrix mostly composed of collagen. As a result, the bone is
mechanically strong while still being pliable, allowing it to heal from mechanical injury. The
actual nanoscale process that results in this advantageous mix of features is still being

discussed.

An artificial hybrid material was created using 15-18 nm ceramic nanoparticles and
poly(methyl methacrylate) copolymer. Using a tribology technique, viscoelastic behaviour
(healing) of human teeth was observed. A studied hybrid material, placed as a coating on the
tooth surface, enhanced scratch resistance while also mimicking the tooth's healing

behaviour.

Implantation

Cell
proliferation

Regeneration

Tissue engineering steps
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Nanomaterials in Cancer treatment:

Photodynamic cancer treatment destroys cancer cells using laser-generated atomic oxygen,
which is cytotoxic. Cancer cells absorb a larger amount of a particular dye used to create
atomic oxygen than healthy tissues. As a result, only cancer cells are killed and then exposed
to laser radiation. Unfortunately, the residual dye molecules move to the patient's skin and
eyes, making them very sensitive to sun exposure. This impact might persist as long as six
weeks. To avoid this negative effect, the hydrophobic dye molecule was encased in a porous

nanoparticle.

The dye remained contained inside the Ormosil nanoparticle and did not spread to the rest of
the body. At the same time, its oxygen-generating ability has not been compromised, and the

pore size of around 1 nm allows oxygen to permeate easily.
Protein detection with the help of nanoparticles:

Proteins are a key aspect of the cell's language, machinery, and structure, and knowing their
functions is critical for future advancements in human health. Gold nanoparticles are
commonly employed in immunohistochemistry to detect protein-protein interactions.
However, this technique's ability to identify many targets at the same time is rather limited.
Surface-enhanced Raman scattering spectroscopy is a well-established method for detecting
and identifying individual dye molecules. Combining both approaches in a single
nanoparticle probe significantly improves the multiplexing capabilities of protein probes.
Prof. Mirkin's group developed a sophisticated multifunctional probe based on a 13 nm gold
nanoparticle. The nanoparticles are coated with hydrophilic oligonucleotides that include a
Raman dye at one end and are terminated with a small molecule recognition element.
Furthermore, this molecule is catalytically active and will be coated with silver in the Ag(I)-
hydroquinone solution. After attaching the probe to the small molecule or antigen to be
detected, the substrate is exposed to a solution of silver and hydroquinone. A silver plating

occurs near the Raman dye, allowing for dye signature identification using a typical Raman
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microscope. Aside from being able to recognise tiny compounds, this probe can be modified
to have antibodies on the surface that recognise proteins. When tested on protein arrays

against both small compounds and proteins, the probe has not shown any cross reactivity.

Protein molecule identification

Manipulating cells and biomolecules via nanoparticles-

Functionalized magnetic nanoparticles have several uses, including cell separation and
probing, as outlined in a recent study. The majority of magnetic particles investigated so far
are spherical, which restricts the ability to make these nanoparticles multipurpose. Metal
electro deposition in a nanoporous alumina template can produce alternative cylindrically
shaped nanoparticles. Nanocylinders can have radiuses ranging from 5 to 500 nm and lengths
up to 60um based on template parameters. Individual cylinders' structure and magnetic

characteristics can be fine-tuned by depositing different metal thicknesses successively.

Because surface chemistry for functionalizing metal surfaces is extensively developed,
various ligands may be selectively bonded to distinct segments. Porphyrins containing thiol
or carboxyl linkers, for example, were covalently bonded to gold or nickel segments. Thus, it
is feasible to create magnetic nanowires with spatially separated fluorescent components.

Furthermore, due to their enormous aspect ratios, these nanowires might have a significant
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residual magnetisation. As a result, they may be driven with a lesser magnetic field. It has
been demonstrated that small external magnetic fields can govern the self-assembly of
magnetic nanowires in suspension. This might possibly allow for cell construction in a
variety of shapes and configurations. Furthermore, an external magnetic field can be paired

with a lithographically designed magnetic pattern (“magnetic trapping”).
Uniqueness and Challenges

The unique environmental and societal challenges associated with the use of nanoparticles in
modern medicine are primarily related to their potential toxicity and their impact on public
health and the environment. Nanoparticles, particularly those used in medical applications,
raise concerns about their potential adverse effects on human health and the environment.
The document highlights that nanoparticles bring with them unique environmental and
societal challenges, particularly in regard to toxicity. The environmental and societal aspects
of their use, emphasizing the need to evaluate the potential toxicological risks associated with
the use of nanoparticles, particularly quantum dots. Additionally, the document addresses the
impact of nanomaterials on the environment and public health, emphasizing the need for
further research to assess the risks associated with the production, handling, and storage of
nanoparticles, invivo and invitro studies that have examined the toxicity of different types of
nanoparticles, highlighting the importance of conducting long-term animal studies before
nanoparticles can be approved for commercial use. Therefore, the unique environmental and

societal challenges associated with the

use of nanoparticles in modern medicine revolve around their potential toxicity and their

broader impact on public health and the environment.
Future of nanomaterials in medical field

The future directions and developments in the field of nanomaterials for medicine and
biology include the continued focus on multi functionality and controllability of
nanoparticles. This involves making nanoparticles responsive to external signals or the local
environment, essentially turning them into nano-devices. In medicine, nanoparticles are

increasingly replacing organic dyes in applications requiring high photo-stability and

284



"Ny CAREER FOINT

! PI"IH THTOREATINE AL [OTMFAT OF SR T

Career Point International Journal of Research (CPIJR)
©2022 CPIJR [ISSN : 2583-1895

DOI: https://doi.org/10.5281/zenodo.13772201

multiplexing capabilities. There are also advancements in directing and remotely controlling
the functions of nano-probes, such as driving magnetic nanoparticles to tumors and then
releasing drug loads or using hyperthermia to destroy surrounding tissue. Additionally, the
commercial exploration of nanomaterials in medicine is primarily geared towards drug
delivery, with pharmaceutical companies developing formulations containing components at
the nano level. Furthermore, the use of nanoparticles for separation and purification of
biological molecules and cells, MRI contrast enhancement, and phagokinetic studies are also
areas of ongoing development and research. These advancements demonstrate the potential

for nanomaterials to significantly impact the fields of medicine and biology in the future.

Nanomaterials can be used in DNA editing
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Abstract:

The level of customer engagement and interaction during online shopping has a strong
positive relationship with consumer satisfaction. The advent of intelligence has been
steered in by rapid technological advancements, with the increasing prevalence of big
data techniques. This research paper proposes new methodology named IFCBMC, to
predict the consumer behavior analysis. First, during the data preprocessing stage, two
crucial processes will occur: data cleaning and modified normalization. Subsequently,
the preprocessed data is normalized and divided into separate training and testing
datasets. As it’s big data, the Map Reduce framework is employed to manage it. The
mapper phase aims to extract features, specifically Improved entropy and correlation-
based features, from the training data. Next, the Reducer phase consolidates the
features acquired from the different mappers to obtain the final extracted features. In
this approach, the extracted features are used as input for multiple subsets of bags. Each
bag functions as a separate training set to train classifiers using an enhanced Fuzzy
rule-based classification model. Concurrently, the testing normalized dataset undergoes
the data mapping function. Thus, the ultimate ensemble of classifiers consists of
bagging-based classifiers derived from the training dataset and a mapping function
derived from the testing dataset. Next, the classifiers are shuffled into the Reducer
phase to ascertain the ultimate prediction outcome. The performance of the prediction
model is assessed in comparison to traditional classifiers such as LSTM, SVM, CNN,

DCNN, and Bi-GRU. This evaluation is based on performance measures including
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Specificity, Precision, Accuracy, Sensitivity, FPR (False Positive Rate) and FNR (False
Negative Rate).

Keywords: Modified Normalization, Improved Entropy, bagging, Fuzzy Rule based

classification, Mapping
Introduction:

A consumer is an individual or group who is not directly engaged in commercial or
company activities, but seeks to purchase and utilize items, goods, or products
primarily for personal, social, familial, or domestic purposes. It is essential to prioritize
individual consumer needs and demands as they play a vital role in the operations of
entrepreneurs and companies. This serves as an exemplification of the concept for

scrutinizing consumer behavior.

To gain insights into consumer decision-making, an organization can conduct a
consumer behavior study. To obtain a comprehensive understanding, they necessitate a
blend of quantitative and qualitative data derived from consumer surveys, customer
interviews, and observations of their in-store and online behavior. The absence of direct
interaction raises uncertainty about the product's quality when purchasing it from an
online retailer. Inexperienced buyers can reduce their search costs and alleviate
uncertainty regarding product quality by leveraging insights from previous review data.
Organizations can utilize user-generated feedback to develop, produce, and promote
new products, as well as to assess specific customer requirements, desires, satisfaction,

and issues.

Organizations can strategically focus their advertising efforts on specific demographics,
enhance customer loyalty, and identify emerging trends through the analysis of
customer behavior. Moreover, by utilizing this information, organizations can maintain
a competitive edge and adapt to evolving consumer preferences. Various industries,
such as electronic commerce, marketing, social networking sites, tourism, business,
financing, utilities, and others, are extensively employing consumer behavior analysis

for their development.
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The primary basis for decisions is typically the advantages offered by consumer
behavior analysis models, which are fundamentally unidimensional. However, these
models only address a limited number of constraints in certain situations, and they
assume that individuals remain constant, disregarding variations in customers and
products, values or interests, age or gender. Consumer behavior analyses are essential
for organizations as they help in understanding their target market, identifying
consumer needs, and developing effective marketing strategies that can influence
customers' purchasing decisions. This research paper introduces a consumer behaviour
analysis model based on [FCBMC, with the major contribution. Proposing a revised
approach to normalization during the preprocessing phase. In this context, the min-max
normalization is integrated into the Tanh-Normalization process to optimize the input
data by eliminating unnecessary information and preparing it for subsequent

processing.

Proposing a Map Reducer framework for processing big data, where the mapper phase
extracts features such as improved entropy and correlation-based features. These
features enhance the uncertainty measures in the analysis of big data. Specifically, the

enhanced entropy is the amalgamation of Modified Deng entropy and Belief Entropy.

Proposing an enhanced fuzzy rule-based classification model that incorporates data

Bagging and Mapping criteria.
Conceptual Framework: (optional)
Review of Literature:

1. In 2022, Yulei Li et al. [1] conducted a study to explore the application of machine
learning in leveraging social media analysis of large datasets to forecast interest in
tourism. To predict the influx of tourists, they demonstrated methods to collect the
main topics discussed on Twitter and calculate the average emotional score for each
issue as an approximation of people's collective sentiments towards those subjects.
They opt to examine the efficacy and precision of the proposed forecasting model in the
city of Sydney, Australia. The analysis identified significant social media discussions

that could be leveraged to predict Sydney visitor numbers. The analysis yielded
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significant implications for both the theoretical and practical aspects of marketing

destinations and conducting tourism research.

2. In 2021, Kiran Chaudhary et al. [3] employed big data technology to process and
analyze data for the purpose of predicting customer behavior on social media platforms.
They analyzed customer behavior on social media platforms based on specific metrics
and criteria. The researchers examined the consumer's attitudes and perceptions of the
social media platform. Various data preparation techniques were employed to detect
outliers, noises, errors, and duplicate records, thereby ensuring the attainment of high-
quality results. To predict consumer behavior on the social media platform, they
developed computational models using machine learning techniques. This approach
utilized predictive methods to forecast consumer behavior on social networking
platforms. 20% of the data was allocated for testing purposes, while the remaining 80%

was designated for training.

3. In 2020, J. Raj Kannan et al. [5] developed a model for consumer behavior evaluation
by using the mouse movement pattern as the basis. This aided in gathering data or mining
that aided forecast client behavior in the online marketplace. Usually, methods for
classification termed Multi-layer NN approaches and one of the efficient algorithms for
data mining named decision tree algorithm was used for the behavioral evaluation. These
methodologies enabled precise analysis and determination of customer behavior. Several
standard data sets were employed for testing and assessment and the findings

demonstrated that the suggested model provided superior analysis than previous research.
Research Gap Identified: (optional)

1. Due to the study's limitations in terms of geographical scope and reliance on data
solely from the social media platform Twitter, its findings regarding the factors that

impact demand should be extrapolated more broadly.

2. It was not implemented to function in real-time for consumers. The performance of

this model on real-time data would be significantly below average.

3. However, the analytical capabilities of the system seemed to be diminished due to its

reliance on machine learning technology for operation.

293



Eun) CAEEF{EMI:EP:{M Career Point International Journal of Research (CPIJR)
-

©2022 CPIJR I ISSN : 2583-1895

DOI: https://doi.org/10.5281/zenodo.13772201

(Maximum of 100 words to describe the research gap if identified for the research

paper)
Research Methodology:

The implementation consists of three stages: preprocessing, feature extraction, and

prediction. These stages are briefly described as follows.

1. Initially, the input big data D, which includes customer behavior data such as
income, number of children at home, number of teenagers at home, etc., will go

through preprocessing through data cleaning and modified normalization processes.

Cleaning process includes classifying and modifying errors or variations in the data, such
as lost values, outliers, and duplicates. After the data cleaning process is done, the

cleaning input data is subjected into the improved normalization process.
Ie. Through Min-Max Normalization, Tanh Normalization

2. The two primary parts of the MapReduce concept are the map and the reduce
functions. The mapping function produces some intermediate results after first
analyzing the input data. As a result, this work supports feature extraction through the
mapper function. The preprocessed normalized data is used for the feature extraction
procedure. The second phase's reducing function receives those intermediate outcomes
and uses them to effectively merge the intermediate outcomes to produce the desired
outcome. In order to determine the final feature set, the reducer combines all of the

features that were extracted from the mappers.

Finally, in the mapper phase, the features of Improved entropy and Correlation are

extracted. The reducer consolidates all the characteristics from the mappers.

The map function's features are reduced and shuffled in the reduce function before

being combined to produce the final extracted features. Therefore, the entire feature

extraction set is shown as F'=[F, F_]

3. An enhanced fuzzy rule-based classification model is utilized as a prediction model.

It incorporates a bagging approach from the training dataset and a mapping function
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from the testing dataset to enhance its performance. The complete prediction process is

as follows:

Firstly, the preprocessed dataset is split into two parts: the training dataset and the
testing dataset. The training dataset is subjected to a feature extraction process within
the Mapper Reducer framework. In this context, the mapper phase aims to extract
features, specifically improved entropy and correlation. During the Reducer phase, the
features obtained from different mappers are consolidated. To obtain the ultimate result
for the extracted characteristics. Next, employ bagging to generate a collection of fuzzy
rule-based classifiers. Here, employs the method of randomly selecting subsets of data
with replacement to generate distinct training sets for each base classifier. Bagging is a
technique that aims to reduce classification variance by averaging multiple classifiers,
each of which is tuned to random samples that adhere to the distribution of the training
set's samples. Even slight alterations in the training set can lead to substantial
modifications in the final model. Bagging is particularly effective in handling these
volatile classifiers. Furthermore, it is recommended for the limited number of instances

in the provided dataset.

The testing dataset from the normalized data is fed into the mapping function
simultaneously. In this case, the testing samples are divided into several interconnected
mappers within the map function. Subsequently, the data from each mapper is utilized

as input for the ultimate feature set of classifiers.

In the fuzzy rule-based classification model, the mapping and bagging approaches are
used to combine the testing and training datasets, resulting in the final set of classifiers.
The fuzzy classifiers utilize a total of 72 pre-established rules. During the Reducer

phase, the classifier data is shuffled in order to obtain the final output.

The initial set of scores will be obtained. A weight factor is added for each improved
score, calculated. The subsequent mapping procedure is executed, resulting in the

ultimate prediction.

Data Analysis & Interpretation: (optional)
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Both the IFCBMC approach and traditional methods underwent a classification
assessment. This evaluation entailed the examination of multiple performance metrics,
such as specificity, false negative rate (FNR), precision, false positive rate (FPR),
Matthews correlation coefficient (MCC), sensitivity, F-measure, negative predictive
value (NPV), and accuracy. In addition, the IFCBMC method was compared to
advanced techniques such as RNN and DNN, as well as conventional methods

including LSTM, SVM, CNN, DCNN, and Bi-GRU.
Research Findings:

1. The IFCBMC method was compared to LSTM, SVM, CNN, DCNN, Bi-GRU, RNN
[34], and DNN [35] in terms of positive metrics for consumer behavior analytics. In
order to ensure accurate categorization of consumer behavior, the model must attain
higher accuracy scores. Specifically, when the training rate was set at 70, the IFCBMC
achieved an accuracy rate of 92.492, surpassing the minimal accuracy values achieved

by traditional schemes.

2. In the simultaneous analysis of sensitivity and specificity evaluations for IFCBMC
and traditional approaches. In addition, the [FCBMC methodology has a sensitivity of
88.932 (with a training rate of 90), while the LSTM, DCCN, CNN and Bi-GRU has

less sensitivity rate

3. The evaluation of IFCBMC is in opposition to LSTM, SVM, CNN, DCNN, Bi-GRU,
RNN and DNN in terms of the negative metric for consumer behavior analysis. To
achieve a more precise classification of consumer behavior, the model should strive to

obtain lower negative metric values.

4. During other metric analysis of IFCBMC is contradicted by various models such as
LSTM, SVM, CNN, DCNN, Bi-GRU, RNN, and DNN for the purpose of consumer

behavior analysis, as shown in Figure 6. In order to ensure the accurate classification of
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consumer behavior, the methodology should yield exceptional outcomes in various
performance metrics. The Net Present Value (NPV) of the IFCBMC approach is
92.485, with a training rate of 90%.Other Models are with less rate

5. In Statistical evaluation on accuracy, K-Fold and ROC Curve analysis, the proposed

IFCBMC model performed well at 70% training rate.
Conclusion:

This paper presents a method for analyzing consumer behavior using Fuzzy Rule based
Classification with Data Mapping and Bagging Approaches in a Map Reduce Scheme.
Initially, the input big data of consumer behavior underwent data cleaning and a
modified normalization process was conducted. Subsequently, the normalized data was
divided into separate datasets for training and testing purposes. The training dataset is
used to extract features such as Improved entropy and Correlation. These features are
obtained from the normalized dataset using the MapReduce framework. Subsequently,

the extracted features were utilized as input for the multiple bagging approaches.
Suggestions & Recommendations / Future Scope:

Advanced machine learning algorithms and modeling techniques can be utilized to
further augment predictive analytics in consumer behavior. Can be implemented further
using Deep learning and neural networks to enhance the precision and dependability of
forecasts. Privacy-enhancing methods can be applied to guarantee the protection and
secrecy of consumer data. New methodologies can be created to enable efficient
analysis while complying with rigorous data protection regulations. Can also be

integrated with cloud and IoT for automation purpose.
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Abstracts:

Green cloud computing has emerged as a critical research domain, addressing the urgent
need forenergy-efficient and eco-friendly computing solutions. Effective task scheduling
plays a pivotal role in minimizing energy consumption and reducing the carbon footprint
of data centers. In this review paper, we present a comprehensive analysis of an
innovative unified model designed to improve task scheduling algorithms for green cloud
computing environments. The model integrates energy-efficient strategies and
environmental considerations to create a harmonized approach for sustainable cloud
computing. We review the underlying principles and methodologies of the unified model,
highlighting its strengths, limitations, and potential applications. Moreover, we explore
the performance evaluation metrics used to assess the model's effectiveness and compare
it with existing task scheduling approaches in green cloud computing. The paper
concludes by discussing the future research directions and the potential impact of the
unified model on advancing the state-of-the-art in energy-efficient task scheduling for
green cloud computing. This review aims to provide researchers, industry professionals,
and policymakers with valuable insights and guidance in developing environmentally

responsible cloud computing solutions.

Keywords: Green Cloud Computing, Energy Efficiency, Task Scheduling, Unified
Model, Energy-Aware Algorithms
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Introduction

With the exponential growth of data-driven applications and the widespread adoption
of cloud computing, energy consumption in data centers has become a pressing concern
for both environmental sustainability and operational cost reduction. Green cloud
computing, an emerging paradigm, focuses on promoting energy-efficient practices to
mitigate the environmental impact of data centers while maintaining high-quality
service delivery. A critical component in achieving the goals of green cloud computing
is task scheduling, as it plays a pivotal role in optimizing resource utilization and

minimizing energy consumption.

Traditional task scheduling algorithms have largely focused on meeting performance
criteria, such as minimizing makespan or response time, without explicitly considering
energy efficiency. However, the ever-increasing demand for computing resources
necessitates the development of an innovative approach that not only meets
performance objectives but also contributes to a greener and more sustainable cloud

ecosystem.

In this context, this review paper presents a comprehensive examination of an unified
model for energy-efficient task scheduling in green cloud computing. The proposed
model synthesizes the most promising aspects of existing scheduling algorithms,

incorporating energy-awareness and environmentally conscious strategies to provide a
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holistic solution to the challenges faced in current cloud environments.

The objectives of this review are threefold:

1.Survey of Existing Task Scheduling Algorithms: The paper will extensively review
and analyze various task scheduling algorithms proposed in the literature. This survey
will encompass traditional algorithms as well as recent advancements that emphasize
energy efficiency and sustainability. Each algorithm will be critically evaluated based

on its potential to contribute to the green cloud computing paradigm.

2.Unified Model for Energy-Efficient Task Scheduling: Building upon the insights
gathered from the surveyed algorithms, the paper will propose a unified model that
integrates the strengths of individual approaches while mitigating their limitations.
The unified model will offer a flexible and adaptable framework for enhancing

energy-efficient task scheduling, catering to diverse cloud computing scenarios.

3.Performance Evaluation and Comparative Analysis: To assess the effectiveness of the
proposed unified model, the review will conduct a rigorous performance evaluation.
Various metrics such as energy consumption, carbon footprint, resource utilization,
and task completion time will be used for comparative analysis against existing

algorithms.

Additionally, the review will explore real-world case studies and

practical implementations to validate the model's applicability and impact.
Literature Review

The table provides an overview of selected research papers, outlining their key
contributions, methodologies, and findings related to energy-efficient task scheduling

in green cloud computing.

Paper Title Methodology Key Contributions Findings/Results
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demands and real-
time

environmental data.

Research Methodology

» Literature Review: The research methodology for this unified model begins with a
comprehensive literature review. This step involves an in-depth analysis of existing
research papers, conference proceedings, and relevant literature related to energy-
efficient task scheduling and green cloud computing. The purpose is to identify the
strengths and limitations of current scheduling algorithms, as well as the challenges
faced in achieving energy efficiency and sustainability in cloud computing

environments.

» Formulation of Unified Model: Based on the insights gained from the literature
review, the researchers proceed to formulate the unified model. This step involves
integrating energy- aware and carbon-aware scheduling strategies into a cohesive
framework. The model should be designed to dynamically adapt to workload
demands and real-time environmental data, ensuring a balance between meeting
performance requirements and sustainability goals. The researchers may draw
inspiration from the reviewed algorithms and tailor their approach to address specific

challenges identified in the literature review.

» Experimentation and Simulation: To evaluate the effectiveness of the proposed
unified model, the researchers perform experimentation and simulation studies. They
develop a testbed or use cloud computing simulation tools to mimic real-world cloud
environments andworkload scenarios. Various performance metrics are considered,

such as energy consumption, carbon footprint, task completion time, resource
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utilization, and system efficiency. Different workload patterns and environmental

conditions are simulated to assess the model's adaptability and robustness.

» Comparative Analysis: In this step, the researchers compare the performance of

their unified

model with existing energy-efficient scheduling algorithms. The comparison aims to
highlight the advantages of the proposed model in terms of energy savings and
sustainability. They may use statistical analysis techniques to demonstrate the
significance of the differences in performance between the unified model and other
algorithms. Additionally, the researchers may provide insights into the scenarios

where the unified model outperforms or complements other methods.

> Real-World Case Studies: To validate the practical applicability of the unified
model, the researchers may conduct real-world case studies. They collaborate with
cloud service providers or data center operators to implement the model in actual
cloud computing environments. The performance of the unified model is monitored
and compared to existing task scheduling approaches in live cloud systems. The
case studies offer valuable insightsinto the model's feasibility, challenges, and

potential for adoption in real-world cloud computing scenarios.
Results and Discussion

The review of "An Unified Model for Energy-Efficient Task Scheduling in Green
Cloud Computing" synthesizes a diverse range of literature focusing on energy-
efficient task schedulingalgorithms in the context of environmentally conscious cloud
computing. The analysis revealed a variety of existing approaches, each with their
unique strengths and limitations. Notably, the hybrid algorithm by Chen et al. (2021)
presented a noteworthy stride in the direction of harmonizing energy-aware and
carbon-aware scheduling strategies. This hybrid approach demonstrated a balanced
optimization of task assignment, dynamically adapting to workload fluctuations and
environmental factors. By integrating these distinct considerations, the algorithm

aimed to strike a crucial equilibrium between energy efficiency and carbon footprint
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reduction. The algorithm of Brown and Green (2020) introduced an innovative carbon-
aware dimension by leveraging the carbon intensity of the electricity grid. This
approach exemplified a real-world application of environmental awareness, scheduling
tasks during low-carbon periods, and utilizing renewable energy sources. In contrast,
the machine learning algorithm of Johnson etal. (2019) showcased the potential of
predictive analytics to dynamically allocate resources, significantly reducing energy

consumption through intelligent workload consolidation.

Central to this review, the proposed unified model amalgamates the energy-efficient
and carbon- aware paradigms, presenting a versatile solution for green cloud
computing. The model's adaptability to changing workloads and real-time
environmental data stands as a remarkable feature, addressing the dynamic nature of
cloud computing environments. By achieving a harmonious equilibrium between task
scheduling performance and sustainability objectives, the unified model represents a
pivotal advancement. However, it is important to acknowledge that despite the
promising strides, practical implementation challenges and scalability issues remain
pertinent. Real-world deployment scenarios, integration complexities, and the varying
nature of cloud workloads necessitate careful consideration. Therefore, the review
identifies the need for further research and experimentation to validate the model's
efficacy across a spectrum of cloud environments and conditions. Overall, the review
underscores the significance of the proposed unified model as a substantial leap
forward in reshaping the landscape of energy-efficient task scheduling in green cloud
computing, while also highlighting the ongoing avenues for refining and expanding its

practical applicability.

Conclusion

In conclusion, this literature review has provided a comprehensive analysis of the
research landscape surrounding energy-efficient task scheduling in green cloud
computing. The review highlighted the critical importance of addressing energy
consumption and carbon emissions in data centers, as the demand for cloud-based

services continues to grow exponentially. Through a thorough examination of existing
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literature, we identified various algorithmic approaches, including energy-aware,
carbon-aware, and hybrid strategies, each striving to optimize taskscheduling for

improved energy efficiency and environmental sustainability.

As the field of green cloud computing advances, the proposed unified model represents
an essential step towards achieving a more sustainable and energy-efficient cloud
ecosystem. By embracing such an integrated approach, cloud service providers and data
center managers can significantly reduce their carbon footprint while ensuring seamless

service delivery to users.
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Abstracts:

The ACO algorithm is successful in giving agents navigating a simulated traffic
network the shortest journey time. By recommending less crowded routes in congested
traffic networks, the algorithm has demonstrated its capacity to optimise traffic
distribution. The system performs particularly effectively in conditions with heavy
traffic. The algorithm's capacity to avoid crowded pathways by minimising overall trip
time is assessed. The final findings demonstrate that the ACO algorithm may
significantly cut trip time, ranging from 21.13% to 38.99%. This suggests that the
algorithm has the potential to improve network trip efficiency. As a result, the
simulation model of the traffic network is optimised using the ACO algorithm for path
discovery, making it especially suitable for densely populated traffic networks. This
paper also proposes three ACO-based routing protocols: AODV, DSDV, and DSR. The
ACO process findings demonstrate that these protocols perform well in vehicle ad hoc

networks. They function effectively, for instance, in terms of throughput, packet
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delivery ratio, and end-to-end latency. The final findings demonstrate how well the

ACO algorithm improves traffic flow and optimises routing in vehicle networks.

Keywords: ACO, DSDV, DSR, routing protocols, GPCR

Introduction

Vehicular Ad hoc Networks (VANET) is a kind of mobile ad hoc network (MANET)
used to connect nearby cars and permanent infrastructure. Today, VANET serves
primarily as a tool for maintaining peace, public safety, traveller information, traffic
management, and assistance with traffic. Congestion in traffic may occur at anytime
and anywhere. To minimise traffic congestion, it's a situation when the traffic controls
malfunction and accidents, road repairs, and other issues might arise. Air pollution,
irritated drivers, and billions of dollars' worth of fuel are all consequences of traffic
congestion. The network structure of vehicular settings, particularly in metropolitan
regions, is dynamic and unexpected, making it difficult to find an appropriate solution
to vehicle congestion. In this study, the Ant Colony Optimisation (ACO) method is
suggested for enhancing traffic flow and cutting down on journey time in a traffic
network simulation. The preliminary simulation results show that the ACO algorithm
may give an agent travelling in the network the shortest journey time [1,2].
Additionally, the algorithm is demonstrated to produce an ideal traffic distribution by
recommending less crowded routes in a network with heavy traffic. It does this by
avoiding crowded routes and cutting down on overall travel time. The algorithm
operates very well when there is heavy traffic. According to the study's findings, the
ACO algorithm may decrease trip times by 21.13% to 38.99%, proving that it is
successful in enhancing network traffic flow. The simulation model of the traffic
network is optimised by using the ACO algorithm for path discovery, making it
especially advantageous for heavily crowded traffic networks [3]. The research also
suggests two ACO-based routing protocols that are tailored for vehicular ad hoc
networks, namely AODV, DSDV, and DSR. The findings show that these protocols
function effectively in terms of throughput, packet delivery ratio, and end-to-end

latency.
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Existing Routing Protocol For Vanet

For VANETsS to enable effective communication and data sharing between cars, several
routing protocols have been suggested. Here are a few prevalent current routing

protocols for VANETS:

» Ad hoc On-Demand Distance Vector (AODV): A reactive routing protocol that
establishes routes on-demand when a vehicle intends to communicate with a
destination. AODV utilizes mechanisms for route discovery and route maintenance to
establish and sustain routes within a dynamic network.

» Dynamic Source Routing (DSR): Another reactive routing protocol that enables
source nodes to maintain routes to destinations by storing the complete route in packet
headers. DSR employs procedures for route discovery and route maintenance to
establish and update routes as required.

» Destination-Sequenced Distance Vector (DSDV): A proactive routing protocol that
adopts a table-driven approach to maintain routing information in all vehicles. DSDV
relies on periodic updates to ensure consistent routing information across the network.

» Geographic Routing: This category of routing protocols utilizes location-based
information to determine the next-hop vehicle for message forwarding. Examples
include Greedy Perimeter Stateless Routing (GPSR) and Distance Routing Effect
Algorithm for Mobility (DREAM).

» Cluster-Based Routing: These protocols partition the network into clusters, where a
cluster head manages communication within the cluster. Examples include Cluster-
Based Hierarchical Link State (CBLS) and Cluster-Based Routing Protocol (CBRP).

> Position-Based Routing: These protocols leverage the geographical position
information of vehicles to make routing decisions. Examples include Greedy Perimeter
Coordinator Routing (GPCR) and Greedy Perimeter Stateless Routing (GPRS).

» Quality-of-Service (QoS)-based Routing: These protocols consider QoS metrics such
as bandwidth, delay, and reliability when making routing decisions. Examples include
Real-Time Traffic Routing Protocol (RTRP) and QoS-Aware Routing Protocol
(QARP).
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» Hybrid Routing: These protocols combine the characteristics of proactive and reactive
approaches to achieve a balance between network overhead and route establishment

delay. Hybrid protocols include Zone-Based Hierarchical Link State (ZHLS) and
Fisheye State Routing (FSR).

VANET Routing Protocols
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Figure 1: Taxonomy of routing protocols in VANET

Each routing protocol has its advantages, limitations, and suitability for specific
VANET scenarios. Figure 1 depicts about the taxonomy of routing protocols in
VANET. The choice of routing protocol depends on factors such as network dynamics,
scalability, mobility patterns, and application requirements. Researchers continue to

develop and enhance routing protocols for VANETS to address the unique challenges of

vehicular communication.
Ant Colony Optimisation (Aco)

Marco Dorigo initially suggested ACO, a swarm-based optimization technique in 1992.
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It takes its cues from how ants, which are blind, look for food sources and carry them
back to their colony. The ant's deposit of a chemical compound known as pheromone
on the trails they travel and the subsequent evaporation of this pheromone over a set
amount of time are two essential components of ACO. These processes are crucial to
ACO [4, 5]. The pheromone trails aid in stigmaria transmission, which is the mode of
communication in ACO. The pheromone is used by ants to choose their course. As seen
in Figure 2, all ants first walk aimlessly in search of suitable food sources. Once they
discover food, they carry it back to the colony, leaving a trail of pheromone along the

path they traveled.
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Figure 2: Ant Deposition from source to the Nest

As the ants from the nest venture out, they evaluate the quantity of pheromone
present on each available path. They prioritize the path with the highest concentration
of pheromone. Over time, as more ants travel along this path, it accumulates a greater
amount of pheromone, making it the shortest path with the highest deposition of
pheromone. This positive feedback loop reinforces the selection of the optimal path by

the ants in the colony [6].

ACO in Traffic Application
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Application of the ACO algorithm is one promising artificial intelligence (Al)
strategy to address the problem of traffic congestion. To calculate the best route for
automobiles moving from one site to another, ACO substitutes the idea of pheromones
with a congestion factor. The ACO algorithm is a good method for reducing road
congestion because it mimics the cooperative behavior of actual ants. In order to
discover the least crowded and shortest pathways, it combines the forecast of average
travel speeds on roadways with map segmentation. The goal is to proactively avoid
congestion rather than deal with it after it happens. The average travel speed of road
traffic is calculated using real-time traffic information gathered from moving cars and
roadside equipment [7, 8]. This data is then used in an ant-based technique that is

applied to a segmented map to prevent congestion.

Using NS2, the simulation results were analyzed to reveal information on
performance indicators including throughput, average end-to-end latency, and packet
delivery ratio. The simulation shows how well the ACO works in determining the best
path, much as ants navigate from their nest to food in a certain region. The ACO
algorithm's capacity to anticipate and alleviate traffic congestion is one of its key
benefits. Traffic congestion can be lessened by deterring new traffic from using
crowded routes. Each motorist uses a GPS-connected device that automatically updates
a database with their position. The database then calculates the congestion factor for

each road depending on the number of automobiles using the road and its capacity.

In figure 3, the current traffic system is depicted, where traffic information is
transmitted via television or radio. However, this information is typically not available
to drivers in real time while they are on the road. The figure proposes an alternative
approach by leveraging cell phones equipped with GPS technology to establish a new
layer of connectivity between the traffic system updates and the ongoing traffic. This
enhanced system would involve a centralized database that stores various data,
including the congestion factors of roads, the current locations, and destinations of
individual agents (i.e., drivers), and information about ad hoc situations such as road
closures, accidents, and vehicle breakdowns that can lead to unexpected traffic

disruptions. By utilizing cell phones with GPS capabilities, drivers would have access
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to real-time traffic updates and relevant information from the database. This would
enable them to make more informed decisions regarding their routes, considering the
congestion factors and any unexpected incidents that may affect their journey. The
proposed solution aims to provide drivers with up-to-date and accurate traffic
information, empowering them to navigate the road network more efficiently and avoid

congestion or potential disruptions.
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Figure 3: Different layers of communication within a traffic system

Algorithm

To address the traffic congestion problem, an algorithm inspired by the ACO has
been developed and implemented in a network simulator. A virtual traffic network has
been created and modeled, enabling real-time simulation for visual observation and
analysis. The algorithm considers several crucial factors, including the total traveling
time of agents, the speed of agents, and the congestion factor associated with each road.
These factors play a significant role in the algorithm's design. To determine the optimal
path, the algorithm initially selects the two best paths based on the total distance. By
considering multiple path options, it aims to identify potential alternatives that may be
more efficient in terms of distance. After evaluating the two best paths, the algorithm
calculates the total traveling time for each option. This calculation takes into
consideration various factors such as traffic congestion and agent speed. The objective

is to choose the path with the minimum total traveling time, which indicates a more
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time-efficient route. By incorporating both distance and traveling time considerations,
the algorithm aims to provide an optimal path selection that balances the trade-off
between distance and travel duration [9]. This approach allows for a more
comprehensive evaluation of path options, enabling the selection of routes that

minimize total traveling time for agents in the virtual traffic network.

Method:

n; - Objective function of the search universe

Input: % 'p’ number of a decision variable in ant colony, ‘N’ number of iterations, Y4’
present position of ant, ‘p" evaporation value%

Output: Optimal Solution

Initialize Graph Node();

Initialize Pheromone Node();

while(N>0) do

for each Ant

[n1%[;;(®)]
Transition Function [j] = p™(t) = ——2——
ransition_Function [j] = p;"(t) St M1 X[55; (O]

Choose node with the high p;"(t)

Modify the level of Pheromone ' = (1 — p). Tj; + ATj;

number of Iteration-- ;
end While
Optimal Sol = outcome with highest n;

Result of (Optimal_Sol)

Application of Aco in Routing Protocols for Vanets

ACO has been applied in routing protocols for Vehicular Ad hoc Networks (VANETS)
to improve the efficiency and effectiveness of data routing in dynamic and highly
mobile vehicular environments [10]. Here are some key applications of ACO in

VANET routing protocols:

> Route Discovery and Selection: ACO can be utilized in the route discovery phase to

identify the most optimal path between a source and a destination vehicle. By
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simulating the foraging behaviour of ants, ACO can find routes that consider factors
such as traffic congestion, link quality, and stability.

» Load Balancing: ACO can be employed to distribute traffic evenly across multiple
available paths. By assigning pheromone values to different routes based on their
congestion levels or bandwidth capacities, ACO can guide vehicles to choose less
congested or more capable paths, thereby balancing the network load.

> Dynamic Route Adaptation: VANETs experience frequent changes in network
topology and traffic conditions. ACO can dynamically adapt routing decisions by
updating the pheromone levels on routes based on real-time information, such as
vehicle density, link quality, or traffic flow. This allows vehicles to adjust their routes
to avoid congestion or maintain connectivity.

» Fault Tolerance and Recovery: ACO-based routing protocols can enhance the
resilience of VANETSs by enabling vehicles to find alternative routes in the presence of
network failures or link disruptions. ACO algorithms can quickly explore and identify
new paths by utilizing pheromone information and local decision-making.

» QoS-Aware Routing: ACO can consider Quality of Service (QoS) metrics, such as
delay, bandwidth, and reliability, during route selection. By assigning different weights
to these metrics in the pheromone update process, ACO-based protocols can prioritize
routes that meet specific QoS requirements of different applications or services.

» Energy Efficiency: ACO can optimize routing decisions by considering energy
consumption in VANETSs. By incorporating energy-related factors into the pheromone
update process, ACO-based protocols can guide vehicles to select energy-efficient

routes, thus prolonging network lifetime.

The application of ACO in VANET routing protocols aims to improve the overall
performance, reliability, and efficiency of data delivery in vehicular networks. By
leveraging the principles of swarm intelligence and ant behavior, ACO-based protocols
can adaptively navigate through the dynamic and challenging VANET environments to

provide effective and optimized routing solutions.

Selection and Adaptation of Aco for Vanets
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The selection and adaptation of ACO for Vehicular Ad hoc Networks
(VANETs) involves customizing the ACO algorithm to address the specific
characteristics and requirements of VANET environments. Here are some key

considerations for selecting and adapting:

» ACO for VANETSs Problem Modeling: Define the specific problem that ACO will
address in VANETs. This could include route discovery, load balancing, fault
tolerance, or other routing-related objectives. Formulate the problem as an optimization
task, where the goal is to find the best solutions based on specific metrics (e.g., traffic
congestion, delay, energy efficiency).

» State Representation: Design an appropriate state representation that captures the
characteristics of the VANET environment. This could involve representing the
network topology, vehicle positions, link quality, traffic conditions, or other relevant
parameters. The state representation should enable efficient exploration and
exploitation of potential routes.

> Pheromone Update Rule: Adapt the pheromone update rule to incorporate VANET-
specific factors. Consider using real-time information such as vehicle density, link
quality, or traffic flow to guide the update of pheromone values. Adjust the update rule
to reflect the changing network conditions and prioritize desirable routes.

» Heuristic Information: Incorporate heuristic information to guide the ants' decision-
making process. This information can include factors such as vehicle speed, distance,
connectivity, or road conditions. Integrate heuristics that reflect the characteristics of
VANETS to guide the ants towards more efficient and reliable routes.

» Dynamic Parameter Adaptation: Consider dynamically adapting the parameters of
the ACO algorithm to reflect the changing VANET conditions. For example, adjust the
pheromone evaporation rate, exploration-exploitation balance, or local pheromone
updating based on real-time information about traffic dynamics, network stability, or
link quality.

» Ant Behavior Modeling: Model the behavior of ants to mimic the characteristics of
vehicles in VANETS. Consider the limited communication range, mobility patterns, and
potential constraints such as speed limits, traffic rules, or road conditions. Design the

ant behavior to reflect the specific requirements and challenges of vehicular networks.
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» Performance Evaluation: Develop appropriate evaluation metrics and simulation

scenarios to assess the performance of the adapted ACO algorithm in VANETsS.

Consider metrics such as throughput, packet delivery ratio, end-to-end delay, energy

consumption, or fairness in load balancing. Conduct extensive simulations to analyze

the algorithm's effectiveness and compare it with existing routing protocols.

By carefully selecting and adapting ACO for VANETS, researchers can harness

the capabilities of swarm intelligence and ant behavior to address the unique challenges

of vehicular networks. The customization of ACO enables it to provide optimized

routing solutions, enhance network performance, and improve the overall efficiency of

data delivery in VANET environments.

Aspect AODV-ACO DSDV-ACO DSR-ACO
Base Routing
AODV DSDV DSR
Protocol
Routing ) ) )
Reactive Proactive Reactive
Mechanism
ACO Enhanced route o Enhanced route
. Enhanced periodic )
Integration discovery and discovery and
' route updates '
Approach maintenance maintenance
Pheromone Pheromone tables | Pheromone tables at Pheromone tables
Representation | at each node each node at each node
Ants represent Ants represent Ants represent
Ant Behavior
control control control
Modeling
packets/messages | packets/messages packets/messages
Ant-based . o Ant-based
Route . Utilizes existing .
exploration of ' exploration of
Discovery routing table
network network
Deposit Deposit pheromone .
Pheromone ) Deposit pheromone
pheromone on based on metric
Update Rule on better paths
better paths values
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Dynamically o Dynamically
Route Periodic route
update pheromone update pheromone
Maintenance ‘ ‘ updates ‘ ‘
information information
Throughput,
Performance ) Throughput, packet Throughput, packet
packet delivery . . . .
Evaluation ) delivery ratio, delay delivery ratio, delay
ratio, delay
Optimization Tuning of ACO- ' '
' Tuning of ACO- Tuning of ACO-
and Fine- specific . .
specific parameters specific parameters
tuning parameters
Efficient route Proactive route Efficient route
Advantages discovery, updates, reduced discovery,
adaptability overhead adaptability
Reactive nature, )
. Increased control Reactive nature,
Limitations scalability . ‘
overhead, stability increased overhead
concerns
Hybridization . . . .
Future ] Integration with Integration with
with other . o . o
Directions mobility prediction mobility prediction
protocols

Table 1 Comparison between AODV-ACO, DSDV-ACO, DSR-ACO

Simulation Environment and Parameters

The simulation environment and parameters play a crucial role in evaluating the

performance of ACO-based routing protocols in VANETs [11]. Here are some key

aspects to consider:

Network Simulator: Select a suitable network simulator to simulate VANET scenarios

and evaluate the routing protocols. Commonly used simulators include NS-3,

OMNeT++, and SUMO.

Map and Mobility Model: Use realistic maps and mobility models to simulate the

movement of vehicles in the network. This can be achieved by integrating road traffic

simulators like SUMO with network simulators.

321




Eu_m) CA EEEEJ:QAHJ: Career Point International Journal of Research (CPIJR)
-

©2022 CPIJR | ISSN : 2583-1895

DOI: https://doi.org/10.5281/zenodo.13772201

» Number of Nodes: Determine the number of vehicles or nodes in the simulation. It
should be representative of real-world VANET scenarios to obtain meaningful results.
Consider factors such as traffic density and area coverage.

» Traffic Patterns: Define traffic patterns to simulate different scenarios. For example,
consider varying traffic loads, different types of vehicles, and specific areas with high
or low congestion.

» Communication Range: Set the communication range of vehicles to determine the
transmission and reception capabilities. It affects the connectivity and the formation of
the network topology.

» Transmission Power and Channel Model: Specify the transmission power of nodes
and the channel model to simulate realistic wireless communication conditions. This
includes path loss models, fading effects, and interference.

» Routing Protocol Parameters: Configure the parameters specific to each ACO-based
routing protocol, such as the pheromone evaporation rate, exploration-exploitation
balance, pheromone weight, heuristic weight, and ant behaviour parameters. These
parameters should be tuned and validated through experimentation.

» Simulation Scenarios: Design different simulation scenarios to assess the performance
of the ACO-based routing protocols under various conditions, such as different traffic
densities, mobility patterns, and network sizes.

» Statistical Analysis: Run multiple simulation iterations with different random seeds to
obtain statistically significant results. Perform statistical analysis to determine the

confidence intervals and significance of the observed performance differences.

It is crucial to note that the specific simulation environment and parameters may vary
depending on the research objectives, the targeted VANET applications, and the

available resources.

Data Collection and Performance Metrics
Data collection and performance metrics are essential components in evaluating
the performance of ACO-based routing protocols in VANETs. Here are some

considerations for data collection and commonly used performance metrics:
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Data Collection

» Network Traces: Collect real-world network traces or generate synthetic network
traces that represent VANET scenarios. These traces should capture vehicle mobility,
communication events, and network dynamics. Traces can be obtained through field
experiments, simulators, or datasets specifically designed for VANET research.

» Traffic Data: Gather information about the traffic conditions, such as traffic density,
flow rates, and vehicle types. This data helps in creating realistic traffic patterns for
simulations and evaluating the routing protocols under different traffic scenarios.

» Communication Parameters: Collect data on communication characteristics,
including transmission range, channel conditions, interference levels, and packet loss
rates. This data can be obtained through measurements or by using network simulators

with realistic communication models.

Performance Metrics

» Packet Delivery Ratio (PDR): PDR measures the percentage of packets successfully
delivered to their intended destinations. It provides insights into the protocol's ability to
handle different network conditions and maintain reliable communication.

» End-to-End Delay: This measure shows how long it typically takes for packets to go
from one node to another. It assesses the routing procedures' effectiveness in terms of
timely delivery.

» Throughput: Throughput measures the amount of data successfully transmitted over a
given time period. It reflects the capacity of the routing protocols to handle data traffic
and utilize the available network resources.

> Routing Overhead: Routing overhead quantifies the amount of additional control
information generated by the routing protocols. It includes control packets, routing
updates, and signalling messages. Lower routing overhead indicates more efficient

utilization of network resources.
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» Network Congestion: Congestion metrics evaluate the level of congestion in the
network. It can be measured by analyzing the packet loss rate, queuing delays, or the
number of dropped packets. Lower congestion levels indicate better performance.

» Energy Consumption: Energy consumption is an important metric, especially in
resource-constrained VANET environments. It assesses the routing protocols'
efficiency in terms of power consumption, battery utilization, and network lifetime.

> Route Stability: Route stability measures the stability and reliability of the established
routes. It evaluates the protocol's ability to adapt to changing network conditions and
maintain stable connections between source and destination nodes.

» Scalability: Scalability metrics assess the protocol's performance as the network size
increases. It examines how the protocol handles large-scale VANET deployments in
terms of efficiency, resource utilization, and communication overhead.

» Quality of Service (QoS): QoS metrics focus on specific service requirements, such as
latency, reliability, or priority handling. They are relevant in applications that demand
specific performance levels, such as emergency services or safety-critical

communications.

When evaluating ACO-based routing protocols, it is important to select
performance metrics that align with the research objectives and the specific

requirements of the VANET application.

Simulation Result and Work

For evaluating different data forwarding protocols, we utilized Network Simulator 2
(NS-2) with version NS-2.35. NS-2 has a history dating back to 1995 when Version 1
was introduced, followed by Version 2 in 1996. In our study, we employed NS-2.35 to
conduct simulations and assess the performance of the protocols. To execute the
simulations in NS-2, we utilized Tcl scripts, which served as input files for configuring
the simulation parameters and defining the network topology. These scripts provide the

necessary instructions for the simulation to run.

Throughout the simulation process, detailed information pertaining to the data packets
is recorded and stored in trace files. These trace files capture essential data related to

packet transmission, reception, and other network events. Upon completion of the

324



Eu_m) CA EEEEJ:QAHJ: Career Point International Journal of Research (CPIJR)
-

©2022 CPIJR | ISSN : 2583-1895

DOI: https://doi.org/10.5281/zenodo.13772201

simulation, we employed AWK programs to analyze the trace files. These programs
allowed us to extract and process the information contained within the text-based trace
files. By utilizing AWK, we were able to perform various analyses and calculations on
the simulation data. Additionally, we used the Network Animator (NAM) program to
visualize and analyses the simulation results in terms of animation. NAM provides a
graphical representation of the network topology and the movement of data packets
during the simulation, allowing for a more intuitive understanding of the network
behaviour. In summary, our evaluation of data forwarding protocols involved the use of
NS-2.35, requiring TCL scripts as input. The simulation results were captured in trace
files, which were further analyzed using AWK programs. NAM was employed for

animation-based analysis, providing a visual representation of the simulation outcomes.

In this paper, the traffic is calculated based on the number of vehicles present in the
coverage area. When the number of vehicles exceeds the road capacity, it is assumed
that congestion occurs. To address this congestion, an alternate path to the destination
is selected using the ACO method. The ACO method proves to be effective in
identifying alternative paths that allow for quicker arrival at the destination. To

calculate the road capacity, the following formula is utilized:

Road Capacity = Road Length - (Number of Vehicles * Length of Each Vehicle)

Distance between Vehicles

The road capacity is determined by subtracting the total length occupied by the
vehicles (obtained by multiplying the number of vehicles by the length of each vehicle)
from the road length. Additionally, the distance between vehicles is taken into account.
By calculating the road capacity, it becomes possible to assess the level of congestion
and make informed decisions regarding alternative routes using the ACO method. The
aim is to alleviate traffic congestion and optimize the overall traffic flow, leading to

more efficient and expedient travel to the desired destination.

Parameter Type Value
Network Simulator NS-3
Map and Mobility Real-world map and SUMO
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Model
Number of Nodes 100
Traffic Patterns High traffic load
Communication Range 250 meters
Transmission Power 20 dBm
Channel Model IEEE 802.11p
Routing Protocol AODV-ACO
Pheromone Update o1
Rate
Exploration Factor 0.8
Pheromone Weight 1.0
Heuristic Weight 2.0
Simulation Time 1000 seconds
10 simulation iterations
Statistical Analysis Confidence level: 95%
Statistical significance: 0.05

Performance Evaluation

Table 3: Simulation Parameters

The performance parameters that can be obtained through the NS2 Trace Analyser

include:

Throughput: Throughput measures the rate at which data is sent or received in a

network. It represents the channel capacity and is typically measured in bits per second

(bps). The throughput can be calculated using the formula:

Amount of data transmitted

Throughput =

Time taken to transmit the data

(1.1)
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Packet Delivery Ratio (PDR): The ratio of successfully received packets to all packets
broadcast over a particular simulation time is known as the packet delivery ratio (PDR).

It is determined by:

PDR = Sum of Received Packets (1 '2)

Sum of Sent Packets * 100

End-to-End Delay: End-to-end latency is the amount of time it takes for a packet to go
through a network from its source to its destination. The delays related to transmission,
propagation, and processing are covered. The end-to-end latency may be calculated

using the formula below:

End — to — End Delay = Transmission Delay + Propagation Delay +
Queuing Delay + Processing Delay
(1.3)

Where: N - Number of hops or nodes the packet traverses

The packet moves across a total of N hops or nodes. Transmission delay is the length of
time it takes for a packet to travel through a network. The propagation delay is the
amount of time it takes for a signal to get from its source to its destination. The
processing delay is the length of time required to process a packet at each intermediate
node. These parameters provide crucial data on the network's performance, including

the network's capacity, packet delivery efficiency, and packet delivery timings.

Traffic congestion may occur at anytime, anywhere. Efficient traffic control and road
maintenance avoids traffic congestion. Congestion in the network causes air pollution,
irritation and costs several dollars for fuel consumption. Determining a solution to deal
with vehicle congestion is challenging owing to dynamic and unpredictable nature of
network particularly in urban areas. The co-operative behaviour of ants is used for
mimicking traffic congestion. Map segmentation and traffic's average travel speed
prediction can be used together to decrease traffic as much as possible by finding the

quickest routes around it rather than through it. ACO collects data in real-time from
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moving vehicles and Road Side Units (RSUs) to estimate the average traffic speed. It is
clear from the results that on a busy route, the dynamic traffic network path method
may be adequate for users to decide the way. Comparing the suggested approach to a
routing strategy based on particle swarm optimisation (PSO), the proposed scheme
performs better in terms of packet delivery ratio (PDR), average end-to-end latency,

and throughput.

Number of
PSO ACO
Nodes
250 69 78
500 72 82
750 80 87
1000 86 95

Table 3: Performance of Routing in terms of Throughput

Table 3 shows the performance of routing in terms of throughput using PSO and
ACO. It is seen that the proposed ACO offers 8.75% better Throughput in contrast to
PSO for varying number of nodes (Figure 4).

328



1 vm:) CAEEEEWEER{M Career Point International Journal of Research (CPIJR)
‘.:-i ©2022 CPIR | ISSN : 2583-1895

DOI: https://doi.org/10.5281/zenodo.13772201

Throughput
100 25
25 B2 &0 ar Hi

F @n &y 7
E ah
. —
=B
E an
=

m

n

250 U PR THID

Munndier ol Noudes

H P50 mALO

Figure 4: Performance of Routing in terms of Throughput

Number of Nodes PSO ACO
250 30 50
500 50 70
750 70 85
1000 80 90

Table 4: Performance of Routing in terms of Packet Delivery Ratio (PDR)

Table 4 shows the performance of routing in terms of Packet Delivery Ratio
(PDR) using PSO and ACO. It is seen that the proposed ACO offers 16.25% better
Throughput in contrast to PSO for varying number of nodes (Figure 5).

Number of
PSO ACO
Nodes
250 45 40
500 58 50
750 70 60
1000 85 70
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Table 5: Performance of Routing in terms of End-to-end delay (ms)
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Figure 5: Performance of Routing in terms of Packet Delivery Ratio (PDR)

Table 5 shows the performance of routing in terms of delay using PSO and
ACO. 1t is seen that the proposed ACO involves 16.65% reduced delay in contrast to
PSO for varying number of nodes (Figure 6).
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Figure 6: Performance of Routing in terms of End-to-end delay (ms)
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Conclusion

Congestion may happen anywhere, at any moment. Traffic congestion may be
prevented by effective traffic management and road upkeep. Air pollution, annoyance,
and expensive gasoline usage are all results of network congestion. Finding a solution
to the problem of automobile congestion is difficult since networks, particularly in
metropolitan areas, are dynamic and unpredictable. Ants' cooperative nature is
employed to simulate traffic jams. Map segmentation and traffic's average travel speed
prediction can be used together to decrease traffic as much as possible by finding the
quickest routes around it rather than through it. ACO collects data in real-time from

moving vehicles and roadside units (RSUs) to estimate the average traffic speed.

The preliminary simulation results show that the ACO algorithm is successful in giving
agents navigating a simulated traffic network the shortest journey time. By
recommending less crowded routes in congested traffic networks, the algorithm has
demonstrated its capacity to optimise traffic distribution. The system performs
particularly effectively in conditions with heavy traffic. The algorithm's capacity to
avoid crowded pathways while minimising overall trip time is assessed to provide these
findings. The final findings demonstrate that the ACO algorithm may significantly cut
trip time, ranging from 21.13% to 38.99%. This suggests that the algorithm has the
potential to improve network trip efficiency. In conclusion, the ACO algorithm for path
discovery is implemented to optimise the simulation model of the traffic network,
making it particularly ideal for extremely crowded traffic networks. Additionally, three
ACO-based routing protocols—AODV, DSDV, and DSR—are suggested in this article.
These protocols function effectively in vehicular ad hoc networks, as shown by the
ACO process findings. They perform well in terms of throughput, packet delivery ratio,
and end-to-end latency, for example. Overall, the results show how well the ACO

algorithm works to enhance traffic flow and optimise routing in vehicle networks.
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Abstract

Antioxidants are important to fight cellular stress-a primary cause of the majority of the
chronic illness. Natural antioxidants are always preferable over synthetic due to the
advantages such as safety. In the current investigation, the plant Ceiba speciosa was selected,
extracted using various solvents and also subjected to preliminary phytochemical analysis.
The extracts were also screened for total phenolic content, total flavonoid content, total
condensed tannin content by using standard models. These extracts were then investigated for
the in vitro antioxidant activity evaluation using DPPH assay, nitric oxide free radical assay,
reducing power assay and total antioxidant assay. The anticancer activity of various extracts
of Ceiba speciosa were performed on MCF-7, SiHA , A 549 , DU 145, HT 29,B16F10,1.929
cell-lines and compared with standard anticancer drug doxorubicin. The results suggest that
the percentage yield is high for methanol extracts and also has better secondary metabolites.
The in vitro antioxidant activity results for the extracts reveal that the methanol extract is
considerably potent to neutralize the free radicals and produced better results when compared
to the standard values. Among all the extracts of Ceiba speciosa the methanol extract had
highest activity on breast cancer cell lines MCF-7 (IC50=4.8+1.26) whereas methanol extract
had least activity on murine fibroblast cell line L929 (IC50=44.6+0.3).This indicates possible
protective effect of the plant extracts of Ceiba speciosa in diseases like cancer that involve

cellular stress as one of the underlying causes.

Keywords: Ceiba speciosa, DPPH assay, nitric oxide free radical assay, reducing power

assay, total antioxidant assay, cell-lines,in-vitro anticancer activity.
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Introduction

The plant Ceiba speciosa (Syn: Chorisia speciosa) belongs to the family Malvaceae is
commonly known as silk floss tree is famous for its silk of the pods'. Traditionally, Ceiba
species are used for treating diabetes, infections, pains, fever, diarrhoea, ulcers and arthritis>
> Phytochemical investigation of C. speciosa revealed the presence of fatty acids, f-amyrin
and verbascoside, p-hydroxy benzoic acid, B- sitosterol-3-O-B-dglucopyranoside, succinic
acid, astragalin and cinaroside, in addition to stigmasterol, tiliroside and rhiofolin®”.

There are a number of diseases like cancer that involve imbalance in oxidative or free
radicals in the body. The production of free radicals in the body is a defence mechanism to
fight against the pathogens that skip the other immune system of the body and entered into
the cellular environment®. This production is balanced by the intrinsic antioxidant enzymes
called free radical scavengers. When this delicate balance is disturbed by either
overproduction of free radicals and underproduction of antioxidant enzymes, cellular stress
will be generated, that targets own cells and chronic exposure of the body tissue to this harsh
environment can damage the organ and disturb the homeostasis. External antioxidants either
in the form of supplements or diet are necessary to support the free radical scavenging
property of the body*'>*.

Cancer is one of the major human diseases and causes large suffering and economic loss
world-wide. Chemotherapy is one of the methods of treating cancer. However the
chemotherapeutic drugs are highly toxic and have devastating side effects. Various new
strategies are being developed to control and treat several human cancers" Over 60% of
anticancer drugs available in the market are of natural origin. Natural products are also the
lead molecules for many of the drugs that are in use®. Therefore, the phytochemicals present
in several herbal products and plants may have the potential to act as preventive or
therapeutic agents against various human cancer'. The increased popularity of herbal remedies
for cancer therapy perhaps can be attributed to the belief that herbal drugs provide benefit
over that of allopathy medicines while being less toxicl®!. Since the conventional therapies
have devastating side effects, there is a continuous need for search of new herbal cures of
cancer’. The present investigation was taken up for evaluating the cytotoxicity potential,
apoptosis, and protein expression in the lysate possessed by various solvent extracts of aerial

parts of Ceiba speciosa against various human cancer cell lines.
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Conceptual Frame Work

The aerial parts of Ceiba speciosa was extracted using different solvents for its active
chemical constituents and tested for in vitro antioxidant and anticancer activities. The results
indicated that the active phytoconstituents are showing promising antioxidant and anticancer

activity in vitro in different cancer cell lines.

Review of Literature
Ceiba speciosa plants have been widely used in various traditional medicines in different
parts of the world against gastrointestinal disorders, emesis, diarrhea, spasms, dysentery,

gastritis, peptic ulcers, and parasitic infections''*

. They have been also recommended for
kidney maladies, headaches, diabetes, bronchitis, skin diseases, wounds, eye diseases, insect
bites, chronic fever, arthritis, and rheumatism'>'>1°. Many researchers have explored the
phytochemicals of Ceiba speciosa and consequently, several molecular structures of the
steroids, triterpenes, sesquiterpenes, sesquiterpene lactones, coumarins, flavonoids,
anthocyanins, oxidized naphthalenes, phenolic acids, alcohols, fatty acids, and esters have
been determined. Earlier research also showed that methanol, butanol, and dichloromethane
extracts of Ceiba insignis leaves exhibited a moderate cytotoxicity against HepG2 with IC50
values of 98.54, 75.38, 40.71 pg/ml respectiviely, while petroleum ether and water exhibited
weak activity with IC50 values of 118.15 and 170.03 pg/ml respectively and very weak
activity was recorded with ethyl acetate extract with IC50 value of 924.05pg."® On the other
side, strong DPPH antioxidant scavenging activity was recorded within petroleum ether
extract with IC50 (24.72 pg/ml), while the least antioxidant activity was recorded within
ethyl acetate with IC50 (97.50 pg/ml). HPLC finger-print analyses revealed the presence of
major compounds; syringic acid in dichloromethane extract, gallic acid, chlorogenic acid &
syringic acid in ethyl acetate extract, and naringenin & gallic acid in methanol, butanol and
water extracts, this finding provides an insight into the usage of the tested species as a source

of naturally occurring antioxidant, cytotoxic and antimicrobial agents.
Research Gap Identified

Ceiba speciosa has been traditionally used in disorders like emesis, diarrhea, spasms,

dysentery, gastritis, peptic ulcers, and parasitic infections kidney maladies, headaches,
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diabetes, bronchitis, skin diseases, eye diseases, chronic fever, arthritis, and rheumatism.
There are reports that the plant extract contains various active principles like steroids,
triterpenes, sesquiterpenes, sesquiterpene lactones, coumarins, flavonoids, anthocyanins,
oxidized naphthalenes, phenolic acids, alcohols, fatty acids, and esters. Importantly the plant
extract is proven to contain naturally occurring antioxidants that may be useful in diseases
involved with oxidative stress. As a gap we identified to test the plant extract in various

cancerous cell lines like MCF-7, SiHA , A 549 , DU 145, HT 29,B16F10 and L929.
Research Methodology
Plant material

Aerial parts of Ceiba speciosa were collected from the forest areas of Tirupati and
authenticated by Dr. K. Venkata Ratnam, Rayalaseema University, Kurnool and voucher

specimen was (RU-BD-VSN-148) preserved in the herbarium.
Extraction

The powdered plant material was subjected to Soxhlet extraction using petroleum ether,
chloroform, Ethyl acetate, Methanol and water to get the respective extracts.
The extracts were evaporated to dryness with rotary evaporator and lyophilized to get
powder. The percentage of yield was calculated using the following formula®: -
Yield (g/100 g) = (W x 100)/W,

Where,

W, = weight of the crude extract residue obtained after solvent removal

W, = weight of plant powder packed in the extractor
Phytochemical Screening
The preliminary phytochemical screening of all the extracts of Ceiba speciosa was performed
according to the standard procedures described elsewhere®.
TLC profiling of the extracts
The crude extracts of Ceiba speciosa were examined on TLC. The plates were developed in a
solvent system of chloroform, hexane and acetone (23:5:2), air dried and sprayed with 50%
sulphuric acid and anisaldehyde reagent separately and heated to 100°C until the
characteristics colors develop. The fluorescence response as well as permanent black zones

was recorded. Three replicates were run and Rf values were calculated.
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In vitro antioxidant activity

DPPH assay:

In DPPH assay, 1ml of different concentrations (25-200 pg/ml) of extracts were added to the
reference solution (0.004% in methanol) in test tubes. Ascorbic acid was used as standard.
Methanol replacing the extract/ascorbic acid served as control (i.e., Iml of methanol + 3ml of
DPPH radical solution). Inhibition of DPPH radicals (%) was calculated and ICsy value was
determined™.

Total antioxidant activity

Total antioxidant activity was determined by the phospho molybdenum method where

ascorbic acid was used as standard.0.1ml of methanol was used as blank>>.

In-vitro anticancer activity Evaluation:

MTT assay

The effect of Ceiba speciosa on cell viability was determined, using the MTT (3-(4, 5-
dimethylthiazol-2-yl)-2, 5-diphenyltetrazolium bromide) assay in 570 nm absorbance. Data
are presented as the percentage of cell viability (%). Details being described elsewhere
(Hajar K et al., 2022).

Apoptosis by Inverted Microscopy and Flow Cytometry

The investigation of apoptosis was conducted using inverted microscopy and flow cytometry
techniques and using Olympus Culture Microscope model CK40 with 100x magnification.
The mode of cell death was further determined using an Annexin V-FITC/Propidium iodide
(PI) binding assay. The acquired data were then analyzed to determine the populations of
viable cells, early apoptotic cells, late apoptotic cells, and dead cells in each experiment.*
Western blot analysis

Western blot analysis was performed to examine the effects of extracts on HeLa cells.using
standard protocols for estimation of Bax, Caspase-8, Cleaved Caspase-8 and Bcl-2. The

protein bands were visualized using a chemiluminescent detection kit.*

Data Analysis and Interpretation of Results

The experiments were replicated three times to ensure accuracy and reliability. The data
obtained from each experiment were presented as means + standard deviation (SD), which
provides a measure of the variation within the data set. To assess the statistical significance of

the results, a one-way analysis of variance (ANOVA) was performed to compare the means

338



EI”H) C’_d" EEEEHA:QAHJ: Career Point International Journal of Research (CPIJR)
-

©2022 CPIJR | ISSN : 2583-1895
DOI: https://doi.org/10.5281/zenodo.13772201

of different groups or conditions. This statistical test helps determine if there are significant
differences between the groups being compared. A p value less than 0.05 was chosen as the
threshold for determining statistical significance. If p<0.05, it indicated that there was a

significant difference between the means of the groups being compared.

Research Findings

Percentage yield

The percentage yield with all the extracts was found to be 4.6%-14.42% (Refer
supplementary information Table-1).

Phytochemical Screening

Preliminary phytochemical screening of the extracts revealed that the plants are rich in
various phytochemicals such as alkaloids, tannins, flavonoids, terpenoids, carbohydrates,
phenols, saponins and glycosides.

Total Phenolic content estimation

The total phenolic content of the extracts was expressed as mg of gallic acid equivalents
(GAE) per gram of sample in dry weight (mg/g) in the range of 75.4-214 (Table-2 &Figure-1,
refer supplementary files).

Total Flavonoid content estimation

Total flavonoid content of the extracts was calculated and expressed as mg quercetin
equivalents (QE) per gram of sample in dry weight (mg/g) in the range of 43.18-104.13
(Table-3 &Figure-2, refer supplementary files).

Total Condensed tannin content

Total tannin content of the plant extracts was determined using Vanillin-HCI colorimetric
method. Total condensed tannins are found highest in methanol extracts (131.1) and lowest in
petroleum ether (2.3).

In vitro antioxidant activity

DPPH assay

The antioxidant activity was observed in a dose dependant manner in comparison with
standard ascorbic acid.At higher concentration 75ug/ml, methanol extract is showing
comparatively better inhibition for the plants (IC 50= 74.13+0.11&78.76+0.02) which are
almost near to the percentage inhibition of standard ascorbic acid (IC 50 =81.02+0.01).

NO free radical assay
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Methanol extract of C. speciosa (75.32%+1.74) was exhibited better inhibition towards nitrite
free radicals than other fractions compared with standard ascorbic acid (80.24%=+0.21).
Methanol extract of C. speciosa had a maximal scavenging activity with a potent ICsy value
of (34.58+2.18 ng/mL), while ascorbic acid was having ICso of 29.17+2.47ug/mL.

Reducing Power assay

The results for ferric reducing power activity of various extracts of C. speciosa was
compared with standard ascorbic acid are shown in (Table-4 &Figure-3). 1000pg/ml of C.
speciosa methanolic extract has shown high reducing power (0.95+1.11) when compared
with that of other extracts.

Total antioxidant activity

Phospho molybdenum assay was used to determine the total antioxidant activity of the
extracts. Ascorbic acid being as a reference standard for comparison (1.47+0.44) followed by
methanolic leaf extract of C. speciosa exhibited higher antioxidant activity (0.95+0.48)
(Table-5 &Figure-4).

Invitro anticancer activity

MTT Assay

Table xxxx: Anti-cancer activity (ICsy values) of Ceiba speciosa

Extract MCF-7 SiHA A 549 DU 145 HT 29 B16F10 1.929
Petroleum
. 11.08+1.34 | 13.84+1.22 | 17.75+1.33 | 17.03+£2.12 | 18.63+1.23 | 21.35+1.34 |37.68+6.2
ether
Chloroform | 8.12+1.33 |9.34+1.04 | 14.92+2.32 [ 16.2+1.08 | 19.96+1.99 | 21.85+1.26 (41.36+1.74
Ethyl

6.042+2.12 1 6.82+1.31 | 13.01£1.12 | 10.6%£1.25 |[17.40+2.87|21.01£1.75 |135.68+3.5
acetate
Methanol 4.8+1.26 5.78+1.03 | 6.23+1.18 | 11.71+1.28 | 16.97+2.03 | 20.11+1.88 (44.6+0.3
Aqueous 22.8+1.32 |20.68+0.14 | 24.72+1.18 | 19.71+1.36 | 38.42+2.18 | 28.11+1.48 [42.6+1.4
Doxorubicin | 2.1+0.94 1.61+0.34 | 0.98+1.3 1.27+£1.1 1.23+0.3 1.4+0.44 1.02+0.55

Effect on the Cell Morphology
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Fig: xxx Effect of Ceiba speciosa on cellular morphology

Induction of apoptosis by Ceiba speciosa in Cancer cells
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Fig:5- Induction of apoptosis by Ceiba speciosa in Cancer cells
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Double staining by Annexin V-FITC and PI was performed to examine the apoptotic

potential of the extract.

Table-6: Effect of Ceiba speciosa on the Apoptosis

SiHA cell lines Population MCEF-7 cell lines Population

Concentrati Early Late Early Late

Viable | apopto | apoptoti | Dead | Viable | apopto | apoptoti | Dead
on tic c tic c

Half ICs 65.7% | 2.1% 9.8% 22.4% | 69.2% | 1.8% 18.2% 10.8%
ICsp 422% | 12.1% | 29.3% 16.4% | 62.3% | 2.1% 23.4% 12.2%
Double ICsy | 30.9% | 17.4% | 32.6% 19.1% | 49.1% | 10.6% | 26.1% 14.2%
Control 88.2% | 1.3% 1.2% 9.3% | 88.7% | 1.1% 1.7% 8.25%
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Apoptosis Mode by Protein-Based Analysis.

Protein-based analysis using Western blot was employed to understand underlying
mechanism of apoptosis induction by Ceiba speciosa extract . This technique allows us to
examine specific proteins involved in the apoptotic process.

As an internal control, actin protein was used to ensure accurate protein quantification. We
focused on key apoptosis-related proteins, namely Bax, bcl-2, and caspase-8 to assess their
expression levels and potential involvement in the apoptosis of MCF-7 cells induced by the
extract.

18] 3t Y 2 L Xk rZkn

Bax B R —

Tl | —

Caspase-2 — e

|

Fig:6- Western blotting analysis of apoptosis-related proteins modulated by Ceiba speciosa
Conclusion

Ceiba speciosa plant leaves were collected, dried, powdered and extracted with different
solvents employing successive solvent extraction method. Among the solvents employed for
the extraction highest yield was observed in methanol followed by water, ethyl acetate,
chloroform and petroleum ether. Total phenolic content, total flavonoid content, and total
tannins content analysis of all extracts revealed that the methanolic extract consist of high
phenolics, flavonoids, and tannins content than remaining extracts. In DPPH assay, the
antioxidant activity was observed in a dose dependant manner activity in comparison with
standard Ascorbic acid. At higher concentration 75 pg/ml, methanol extract is showing
comparatively better inhibition for C. speciosa (74.13+£0.11) which is almost near to the
percentage inhibition of standard ascorbic acid (81.02+0.01). In NO free radical scavenging
assay, the antioxidant activity increased with an increased polarity up to methanol in a dose
dependent manner. Percentage free radical scavenging activity of the methanolic extract of C.
speciosa (75.32+1.74) is almost in par with the standard ascorbic acid activity (80.24+0.21).
In total antioxidant assay, all the tested extracts of displayed low to good antioxidant

potential. Among the tested extracts, methanolic extract of C. speciosa shown a significant
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total antioxidant activity with the absorbance of 0.95+0.48 in comparison with the standard

ascorbic acid absorbance of 1.47+0.44 at 1000 pg/ml concentration.

Ceiba speciosa extract has an apoptosis induction effect on both SiHA and MCF-7 cancer
cell lines. The extract demonstrated cytotoxicity and the ability to induce cell death in a
concentration-dependent manner.In general, the MCF-7 cell line appeared to be more
sensitive to the extract compared to the SiHA cell line. MCF-7 cells exhibited lower viable
cell populations and higher percentages of early apoptotic, late apoptotic, and dead cells
compared to SIHA cells at equivalent concentrations of the extract. This suggests that MCF-7
cells may be more susceptible to the apoptosis-inducing properties of Ceiba speciosa extract.
The protein-based analysis using Western blot provided additional mechanistic insights. The
upregulation of the proapoptotic protein Bax suggests its active involvement in promoting
apoptosis. In contrast, the down regulation of the antiapoptotic protein bcl-2 and the inactive
form of caspase-8 indicates a suppression of antiapoptotic signals. These changes in protein
expression further support the induction of apoptosis by the extract. Taken together, the
results from both assays strongly indicate that Ceiba speciosa extract triggers apoptosis in
MCEF-7 cells. The DNA fragmentation and morphological changes observed, along with the
alterations in the expression levels of apoptosis-related proteins, provide robust evidence of
the extract's cytotoxic effect through the activation of apoptosis pathways.

Future Scope

Current research principally aims to find a nature-based solution for anti-cancer research
employing the plant, namely Ceiba speciosa. The results of this research work are
encouraging and help the research community further in drug discovery and development.
Further research regarding the significant phytoconstituents responsible for the anti-cancer
activity of the plant extracts enables the scientific and industrial research community to
understand the molecular targets and mechanism of action of the compounds that can be
developed into new lead molecules. Further more, the structure-activity relationship studies
of these developed phytoconstituents might help to increase the understanding of the
pharmacophore mechanism of action that can lead to the discovery of newer classes of anti-

cancer agents in the future.
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Abstracts:

With the growing demand for sustainable and efficient agricultural practices, there is an
increasing need for innovative technologies to enhance crop management. This
research paper presents a comprehensive study on the development and implementation
of a Machine Learning-based Chilli Crop Disease Detection System within the context
of smart agriculture. The proposed system leverages advanced machine learning
algorithms to analyze image data and accurately identify diseases affecting chilli
crops.The research outlines the design and architecture of the proposed system, which
integrates state-of-the-art image processing techniques with machine learning models
for precise disease detection. A dataset comprising diverse chilli crop images,
encompassing various disease manifestations, is utilized to train and validate the
system. The study also explores the selection and optimization of machine learning
algorithms to achieve high accuracy and robust performance in real-world agricultural

scenarios.

Furthermore, the paper discusses the integration of the developed system with smart
farming infrastructure, enabling real-time monitoring and early detection of crop
diseases. The implementation of the proposed solution aims to empower farmers with
timely and actionable insights, facilitating proactive disease management strategies and
contributing to increased crop yield and sustainability. The results of experimental
evaluations demonstrate the effectiveness and reliability of the Machine Learning-

based Chilli Crop Disease Detection System. The research findings suggest its potential
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to revolutionize conventional agricultural practices by providing a scalable and
adaptive solution for crop health monitoring. The implications of this research extend
beyond chilli crops, showcasing the broader applicability of smart agriculture

technologies in addressing global food security challenges.

Keywords:  Smart Agriculture, Machine Learning, Disease Detection, Image
Processing Agricultural Imaging, Precision Agriculture, Early Detection, Agricultural

Sustainability
Introduction:

The agricultural sector plays a pivotal role in sustaining global food security and
supporting the burgeoning world population. In the quest for increased productivity and
sustainable farming practices, the integration of cutting-edge technologies has become
imperative. Smart agriculture, characterized by the convergence of information
technology and agriculture, offers a transformative paradigm to address contemporary

challenges faced by farmers.

One of the critical facets of smart agriculture involves leveraging advanced
technologies to enhance crop management and mitigate the impact of crop diseases.
Among the myriad crops cultivated globally, chilli holds particular significance for its
widespread use as a culinary spice and its economic importance in various regions.
However, the vulnerability of chilli crops to diseases poses a significant threat to both

yield and quality.

This research paper delves into the realm of smart agriculture by proposing and
elucidating the development of a Machine Learning-Based Chilli Crop Disease
Detection System. By harnessing the power of machine learning algorithms, this
system endeavors to revolutionize the traditional methods of disease identification in
chilli crops. The integration of machine learning and image processing techniques
forms the backbone of this innovative solution, providing a robust and scalable

approach to detecting and managing crop diseases.

In the following sections, we will delve into the intricacies of the proposed system,

exploring the design, implementation, and optimization processes. Additionally, we

351



|
ey

CAREER 'OINT

THTOREATINE AL [OTMFAT OF SR T

Career Point International Journal of Research (CPIJR)
©2022 CPIJR [ISSN : 2583-1895

DOI: https://doi.org/10.5281/zenodo.13772201

will discuss the broader implications of incorporating such technology into smart
farming practices, aiming to empower farmers with timely and accurate insights for
proactive disease management. Through this research, we strive to contribute to the
ongoing discourse on sustainable agriculture, offering a tangible solution to enhance

crop resilience and overall productivity in the face of evolving agricultural landscapes.

1. Agriculture in the Digital Age: Setting the stage for the integration of technology in
modern agriculture is characterized by a transformative shift from traditional farming
practices to innovative, technology-driven solutions. In recent years, the agricultural
sector has witnessed a paradigmatic evolution, driven by the integration of digital
technologies. The advent of precision agriculture, data analytics, and the Internet of
Things (IoT) has paved the way for what is now commonly known as smart agriculture.
This digital revolution in farming aims to enhance efficiency, optimize resource
utilization, and address the challenges posed by a growing global population. The
integration of technology into agriculture not only streamlines conventional processes but
also opens new avenues for sustainable and precision farming practices, positioning the
industry to meet the demands of the future. As we stand at the intersection of agriculture
and technology, the stage is set for a new era where data-driven insights and advanced

technologies play a pivotal role in ensuring food security and agricultural sustainability.

2. The Imperative for Innovation: Addressing the challenges faced by traditional
agricultural practices underscores the urgent need for innovation in an industry that serves
as the backbone of global sustenance. Traditional farming methods, while time-tested, are
confronted by a host of challenges ranging from unpredictable weather patterns to
diminishing natural resources and the escalating demand for food. To navigate these
complexities and ensure the resilience of agricultural systems, a paradigm shift towards
innovation is imperative. Embracing technological advancements, data-driven decision-
making, and sustainable practices becomes essential in safeguarding crop yields and
mitigating the environmental impact of farming. By exploring innovative solutions,
agriculture can not only adapt to the evolving landscape but also contribute to addressing
pressing issues such as climate change, resource scarcity, and the need for increased

productivity. The imperative for innovation in agriculture is not merely a call for change;
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it is a strategic response to the multifaceted challenges that threaten global food security

and the livelihoods of millions dependent on agriculture.

3. Chilli Crop Vulnerability: Understanding the significance and susceptibility of chilli
crops to diseases is a critical aspect of agricultural research, considering the economic and
culinary importance of this crop globally. Chilli, a staple in various cuisines, faces a range
of diseases that can significantly impact both yield and quality. Factors such as
environmental conditions, pest infestations, and microbial infections contribute to the
vulnerability of chilli crops. Recognizing the unique challenges posed by these diseases is
pivotal for devising effective preventive and management strategies. In this context, the
development of a specialized disease detection system becomes paramount, aiming to
provide timely and accurate identification of ailments affecting chilli crops. By delving
into the intricacies of chilli crop vulnerability, this research seeks to contribute to the
broader understanding of crop health and empower farmers with innovative tools to
safeguard this vital component of global agriculture.

4. The Rise of Smart Agriculture: Exploring the concept of smart agriculture and its
potential impact on crop management heralds a new era in the way we approach food
production. Smart agriculture represents the convergence of cutting-edge technologies
with traditional farming practices, aiming to optimize resource utilization, enhance
efficiency, and ensure sustainability. This paradigm shift leverages the power of sensors,
data analytics, automation, and connectivity to enable precision farming. By collecting
and analyzing real-time data from the field, smart agriculture empowers farmers with
actionable insights for more informed decision-making. The integration of technology not
only addresses the challenges posed by a growing global population but also fosters
sustainable practices that minimize environmental impact. As we witness the rise of smart
agriculture, the potential for improved crop management, increased yields, and reduced
environmental footprint becomes increasingly apparent, marking a transformative

milestone in the history of agricultural practices.

5. Machine Learning in Agriculture: Introducing machine learning as a transformative
tool for disease detection in crops signifies a pioneering approach to crop health
management. In recent years, machine learning has emerged as a game-changing

technology, offering the potential to revolutionize various industries, including
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agriculture. In the context of crop disease detection, machine learning algorithms
demonstrate the ability to analyze vast amounts of data, including imagery and
environmental variables, to identify patterns indicative of diseases. The adaptability and
learning capabilities of these algorithms enable the development of robust models that can
accurately and efficiently detect subtle signs of crop ailments. By harnessing the power of
machine learning, agriculture enters a new realm of precision and proactive management,
allowing for early detection and timely intervention to mitigate the impact of diseases.
This research endeavors to explore the integration of machine learning into the
agricultural landscape, specifically focusing on its application in enhancing the accuracy

and efficiency of disease detection in crops, with a spotlight on chilli cultivation.

6. Proposed Solution: Chilli Crop Disease Detection System: Outlining the objectives
and scope of the research in developing an advanced detection system marks a pivotal
phase in addressing the challenges faced by chilli cultivation. The proposed solution aims
to pioneer a comprehensive Chilli Crop Disease Detection System, integrating cutting-
edge machine learning algorithms and image processing techniques. The primary
objectives include the development of an accurate and efficient system capable of
identifying a spectrum of diseases affecting chilli crops. By leveraging machine learning,
the system aspires to learn from diverse datasets, encompassing various disease
manifestations, to enhance its adaptability and reliability. The research also seeks to
optimize the integration of image processing techniques, ensuring precise analysis of crop
imagery for early and accurate disease detection. The scope extends beyond laboratory
validation, encompassing real-world scenarios and the integration of the developed
system into existing smart farming infrastructure. Through this proposed solution, the
research endeavors to contribute to the advancement of precision agriculture, providing

farmers with a proactive tool for managing and safeguarding chilli crops against diseases.

7. Integration of Image Processing Techniques: Highlighting the role of image
processing in enhancing the precision of disease identification underscores the
significance of visual data analysis in modern agriculture. In the context of the Chilli
Crop Disease Detection System, image processing techniques play a crucial role in

refining the accuracy and efficiency of disease identification. By harnessing these
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techniques, the system can meticulously analyze visual information captured from chilli
crops, extracting nuanced details that may elude the human eye. Image processing not
only facilitates the detection of subtle symptoms but also enables the differentiation of
various disease patterns, contributing to a more comprehensive understanding of crop
health. This integration aims to empower the Chilli Crop Disease Detection System with
the ability to discern intricate visual cues, ensuring a high level of precision in identifying
and categorizing diseases. Through the strategic integration of image processing, the
research seeks to advance the capabilities of the proposed system, offering a sophisticated

solution for proactive disease management in chilli cultivation.
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Fig.1.Types of Chill Images

In light of the above discussion, the research endeavours to usher in a new era of
agricultural innovation through the development and implementation of a Machine
Learning-Based Chilli Crop Disease Detection System. With a comprehensive
exploration of smart agriculture, the study underscores the imperative for innovation in
addressing challenges posed by traditional farming practices. Acknowledging the

vulnerability of chilli crops to diseases, the research positions the proposed system as a
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transformative solution, integrating machine learning and image processing to enhance
disease identification precision. By elucidating the rise of smart agriculture and the
potential of machine learning in this context, the study sets the stage for a paradigm shift
in crop management strategies. The proposed Chilli Crop Disease Detection System,
outlined with clear objectives and a scope encompassing real-world applications, holds
promise for advancing precision agriculture and contributing to sustainable farming
practices. The strategic integration of image processing techniques further refines the
system's capabilities, emphasizing the role of visual data analysis in proactive disease
management. Overall, the research sets defined objectives to validate the efficacy of the
developed system, aiming to provide farmers with an advanced tool for timely and

accurate decision-making in crop health management.

Review of Literature:

Smart Agriculture, characterized by the integration of advanced technologies, plays a
pivotal role in ensuring sustainable crop production and addressing challenges in modern
farming practices. This literature review explores the current state of research related to
machine learning-based disease detection systems in agriculture, with a specific focus on

chilli crops.

1. Machine Learning in Agriculture:

The adoption of machine learning (ML) techniques in agriculture has witnessed a surge in
recent years. Researchers have explored the potential of ML algorithms in various aspects
of crop management, including disease detection, yield prediction, and optimization of
resource usage. The ability of ML models to analyze complex datasets and make

informed decisions has shown promise in enhancing agricultural practices.

Md. M. Hasanet. al (2023)It is essential to identify rice illnesses early in order to
maintain agricultural quantity and production. It takes a lot of time and money to
manually identify rice ailments, especially when dealing with nonnative patterns and

colors.illnesses. Machine learning (ML) and image processing techniques are utilized to
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rapidly identify rice sickness. This research uses image processing to demonstrate how
well machine learning systems diagnose rice illness. We assessed previous studies and a
number of approaches to assess the categories of rice illnesses. Accurate disease
identification, noise reduction, segmentation, clustering, and feature extraction are among
the evaluation criteria. This paper gives methods with reliable results for a variety of
datasets for training, image preprocessing, clustering, filtering, and testing. In order to
direct future research and development, this study provides insights on machine learning
(ML)-based methods for early rice disease identification. We also discuss challenges to

be met in order to successfully identify rice illness.

K. V. Deputyet. al. (2023) Despite plant diseases, pollinator loss, and climate change,
agriculture drives the economies of many nations and provides food for everyone on the
planet. To address the issues of food security, novel approaches to crop loss prevention
are needed. Smartphones are attractive for automated image recognition-based disease
detection due to their powerful computers and high-resolution cameras. To identify plant
illnesses, our system makes use of deep learning-based photo recognition and
"PlantVillage" data. To train AlexNet, GoogleNet, ResNet50, and InceptionV3, "training
from scratch" and "transfer learning" methods were used. GoogLeNet architecture had the
greatest accuracy of 0.999 for colour photos and 0.996 for segmentation images, whereas
InceptionV3, which was trained from scratch, got a maximum accuracy of 0.994 for
grayscale photographs with a 90:10 train-test ratio. For colour and segmentation
photographs, all of the models trained from scratch got an F1-score of 1.0. However, for
grayscale shots, GoogleNet and InceptionV3 had the highest Fl-score of 0.999 with a
train-test ratio of 90:10. Based on these findings, deep learning has the potential to make
agricultural plant disease detection more efficient and accurate. Global food production
could be boosted via image recognition research.

2. Crop Disease Detection Systems:

Disease detection is a critical component of precision agriculture, enabling early
intervention to prevent significant crop losses. Numerous studies have proposed and
implemented machine learning-based disease detection systems across various crops.

These systems leverage image processing, sensor data, and other agronomic parameters to
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identify signs of diseases promptly. The integration of these technologies has
demonstrated efficacy in minimizing the impact of diseases on crop yields.

H. Kukadiya et.al (2023) Machine learning in computer science is used to create self-
learning algorithms. In this way, "Machine Learning" had its start. Machine learning is a
part of Al Leaf diseases are now classified and diagnosed using deep learning and
machine learning. Every crop needs early identification of leaf disease. Farmers may
increase their revenues and production by detecting diseases early. To categorize and
identify plant leaf diseases, the proposed study examines 40 research publications on
machine learning and deep learning. The benefits and drawbacks of machine learning in
agriculture are also covered. For next projects, develop an automated web- or mobile-
based system for classifying and detecting leaf diseases. This study uses many datasets
and machine learning to enhance the identification and categorization of leaf diseases.

Farmers benefit from production and economic growth.

3. Chilli Crop Diseases: Chilli crops are susceptible to a range of diseases that can
adversely affect both yield and quality. Common chilli diseases include bacterial wilt,
anthracnose, and powdery mildew. Researchers have investigated the characteristics and
symptoms of these diseases to develop robust diagnostic models. Understanding the
specific challenges posed by chilli crop diseases is crucial for designing effective machine

learning-based detection systems.

A. J. et. al (2022)The agriculture industry feeds people and economies with high-quality
food. Plant diseases may reduce species diversity and food availability. Plant disease
detection that is automated or accurate has the potential to increase food output and
reduce losses. Recent developments in deep learning have enhanced object detection and
picture categorization. In this article, pre-trained CNN models are used to diagnosis plant
illnesses. We concentrated on adjusting the hyperparameters of widely used pre-trained
models, such as Inception V4, DenseNet-121, ResNet-50, and VGG-16. PlantVillage,
which has 54,305 plant disease species photos from 38 categories, was used in the
studies. The F1 score, sensitivity, specificity, and accuracy of classification were used to
evaluate the model's performance. There were parallels with related studies. DenseNet-

121 outperformed the most recent models with a classification accuracy of 70.81%.
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4. Image Processing Techniques:

Crop disease detection has become more reliant on image processing methods like
computer vision. Scientists have used deep learning architectures like convolutional
neural networks (CNNs) to look for illness signs in plant photos. Using these methods,
even the most delicate symptoms of illnesses in chilli crops may be quickly and

accurately identified.

Research Methodology:

Machine learning classifiers, comprised of AdaBoost, Gradient Boosting, Multi-Layer
Perceptron, and Random Forest, are used to implement the proposed system. The best
way to find out which of these classifiers can spot crop diseases is to compare them. The
first step in colour converting the photographs was to convert them to RGB and HSV. We
then proceeded to extract the crop leaf photos' textures and colours for use in model
training and testing. Prime real-time crop field images of chilies in Hyderabad, India,
taken using high-quality cameras. Every image in the database has been resized to 256 by
256 pixels. We have developed a model that can differentiate between healthy leaves,
pests, bacterial leaf spot, fusarium, and leaf curl, among four separate crop diseases. The

photos' details are provided in the Table.

Table 1. Details of the number of images

Real Chili Crop Field Image Dataset (1157)
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Figure 2. Proposed Architecture model of the Chill Crop Disease Prediction

When the dataset is first uploaded, the architectural design (Figure 2) displays how
the suggested application works. Following this, the dataset's pictures undergo
preprocessing, including format conversion to HSV and RGB, segmentation, feature
extraction using Hu moments and Haralick, and finally, classifier training using the
dataset's images. An image-upload button is part of the proposed app's user interface;
once submitted, the model returns the F1 score of the several classifiers used (ADA

Boost, MLP, RF, and Gradient Boosting) as well as the illness description.

AdaBoost

Adaptive Boosting, or AdaBoost for short, is one of the ensemble boosting classifiers.
It improves classifier accuracy by combining several classifiers. Using AdaBoost,
ensembles are formed iteratively. By combining many underperforming classifiers,
AdaBoost achieves the robust classifier. With each iteration after sample training,
AdaBoost determines classifier weights to guarantee accurate predictions for
unknown data. A baseclassifier may be any ML method that takes training data
weights into account. The first is that AdaBoost has to be able to train its classifier
interactively on a set of weighted training examples. The second is that it needs to try
to minimise training error in each iteration in order to provide a good match for these

instances. It is by balancing the observations that AdaBoost achieves its results; it
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gives more weight to instances that are hard to recognise and less weight to those that
are already well-classified. In order to focus their instruction on the more difficult
patterns, new weak learners are presented one by one. In other words, unless the
computer discovers a model that properly labels them, it will assign harder-to-classify

samples progressively larger weights.

Gradient boosting

According to the statistical model, adding weak learners is a numerical optimisation
problem whose objective is to minimise the model's loss. This category of approaches
was described using a stage-wise additive model. The reason for this is because the
model only allows for the addition of one new weak learner at a time, while keeping
the current weak learners static. The constituent elements of gradient boosting are:
Optimising a loss function, using a weak learner to generate predictions, and
incorporating weak learners into an additive model to lower the loss function are all

possible solutions.

Multi-layer perceptron

The deep learning neural network model that is used the vast majority of the time is
known as MLP, which is an abbreviation that stands for multi-layered perceptron.
MLP is sometimes referred to as a "vanilla" neural network owing to the fact that it is,
in comparison to the models that came before it, a simpler and more straightforward
neural network. In a manner that is comparable to the way neurons in the human brain
process information, the neurons that are connected together in a multi-layered
perceptron are able to communicate with one another and convey information to one
another. We give each neuron a number that we have allocated to it. Input, hidden,
and output are the three layers that comprise the network. The network is composed
of these three levels. In light of the fact that Figure 2 depicts the forward direction of
data transmission in a feed forward neural network, it is possible to draw the
conclusion that MLP is an example of a feed forward neural network. When it comes
to the connections that exist between the tiers, weights are now being applied.
Consideration of the weight of a link is one of the most effective methods for

determining the importance of a connection. At the same time as the values of the
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inputs are gathered from the backgrounds, the values of all the other neurons are
formed by making use of the weights and values from the layer that came before it.

As an example, the value of the H3 node is obtained by multiplying I1 by W13 and 12

by W23.
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Figure 3. Illustration of MLP

Random forest algorithm

Supervised learning methods include Random Forests. The "bagging" approach is often
used to train an ensemble of decision trees, and it creates a "forest" from those trees.
Combining many learning models improves the end result; this is the core tenet of the
bagging method. One benefit of random forest is that it can handle both classification

and regression tasks.

Research Findings:

This concept is put into action with the help of AnacondaSpyder 5. Using colour and
edge detection, the pictures are preprocessed and segmented. The segmented bad
picture is shown in Table 4. Attributes are obtained using the techniques proposed by
Haralick and Hu seconds after classification. Table 5 displays the results of the ML
algorithms. The models started off with an accuracy of around 65% after being trained
on 926 photos. Then, 868 images were selected for further investigation. Applying RF

improved the accuracy to 67%, while Gradient Boosting took it up to 73%. whereas
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using AdaBoost, the accuracy dropped to 70%, whereas with MLP, it rose to 77%.
Several classifiers' accuracy relative to the training-to-testing image ratio is shown in

Figure 4.

Bacterial Leaf Spot Bacterial Leaf Spot after
Original Iinage Segmentation

LW -}

Fig. 4. Original image vs. segmented image
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Figure 5. Accuracies of classifiers
Conclusion:

In conclusion, the research undertaken in this paper represents a significant step forward

in the realm of smart agriculture, specifically addressing the vital issue of crop disease
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detection in chilli plants. The deployment of a machine learning-based system has
demonstrated its efficacy in accurately identifying and diagnosing diseases, thereby
empowering farmers with timely and precise information for effective crop management.
The integration of advanced technologies not only enhances the efficiency of disease
detection but also contributes to sustainable agricultural practices by minimizing the use
of pesticides and optimizing resource allocation. As evidenced by the results obtained in
our study, the proposed machine learning model exhibits promising capabilities in
distinguishing between healthy and diseased chilli crops. The success of the system
hinges on the utilization of diverse datasets, robust algorithmic frameworks, and
continuous refinement through feedback loops. Moreover, the user-friendly interface
facilitates easy adoption by farmers, bridging the gap between cutting-edge technology
and traditional agricultural practices. While our research contributes significantly to the
field, it is important to acknowledge that further investigations and real-world
implementations are warranted to validate the scalability and adaptability of the proposed
system across diverse agroecological contexts. Additionally, ongoing efforts should
focus on refining the model's sensitivity to emerging diseases and incorporating

additional features to enhance its overall accuracy.

In essence, this research sets the stage for a transformative era in agriculture, where
smart technologies converge with the age-old practice of farming. By embracing
innovative solutions like the machine learning-based chilli crop disease detection system,
we pave the way for a more resilient and sustainable agricultural future. The fusion of
technology and agriculture not only safeguards crop yields but also fosters a more
informed and empowered farming community, ultimately contributing to global food

security and the well-being of our planet.

Suggestions & Recommendations / Future Scope:

As evidenced by the results obtained in our study, the proposed machine learning
model exhibits promising capabilities in distinguishing between healthy and diseased
chilli crops. The success of the system hinges on the utilization of diverse datasets,

robust algorithmic frameworks, and continuous refinement through feedback loops.
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Moreover, the user-friendly interface facilitates easy adoption by farmers, bridging the
gap between cutting-edge technology and traditional agricultural practices. While our
research contributes significantly to the field, it is important to acknowledge that
further investigations and real-world implementations are warranted to validate the
scalability and adaptability of the proposed system across diverse agroecological
contexts. Additionally, ongoing efforts should focus on refining the model's sensitivity
to emerging diseases and incorporating additional features to enhance its overall

accuracy.

References: (Follow the guidelines of the references as per requirements of the

research paper only). It should be based on APA citation style.

1. Md. M. Hasan, A. F. M. S. Uddin, M. R. Akhond, Md. J. Uddin, Md. A. Hossain, and
Md. A. Hossain, “Machine Learning and Image Processing Techniques for Rice Disease

Detection: A Critical Analysis,” International Journal of Plant Biology, vol. 14, no. 4, pp.

1190-1207, Dec. 2023, doi: 10.3390/ijpb14040087.

2. K. V. Deputy, K. Passi, and C. K. Jain, “Crop Disease Detection Using Deep
Learning Techniques on Images,” Journal of Computer Science, vol. 19, no. 12, pp.

1438-1449, Dec. 2023, doi: 10.3844/jcssp.2023.1438.1449.

3. H. Kukadiya and D. Meva, “Machine Learning In Agriculture For Crop Diseases
Identification: A Survey,” International Journal of Research -GRANTHAALAYAH, vol.
11, no. 3, Apr. 2023, doi: 10.29121/granthaalayah.v11.i3.2023.5099.

4. A. ., J. Eunice, D. E. Popescu, M. K. Chowdary, and J. Hemanth, “Deep Learning-
Based Leaf Disease Detection in Crops Using Images for Agricultural Applications,”

Agronomy, vol. 12, no. 10, p. 2395, Oct. 2022, doi: 10.3390/agronomy12102395.

5. A. Sewak, N. Singla, M. Javed, and G. S. Gill,( 2023) “Suitability of pearl millet
(Pennisetumglaucum (L.) R. Br.) and sorghum (Sorghum bicolor (L.) Moench) based
food products for diabetics,” ActaAlimentaria, vol. 52, no. 3, pp. 366-377, Sep. 2023,
doi: 10.1556/066.2022.00144.

365



1 I‘I_IH) CA EEEEJ:QAHJ: Career Point International Journal of Research (CPIJR)
L ©2022 CPUR | ISSN : 2583-1895

DOI: https://doi.org/10.5281/zenodo.13772201

6. AvitashParmar, M.K.Tripathi, SushmaTiwari, NirajTripathi, PreranaParihar and R. K.
Pandya.Characteriza-tion of pearl millet [Pennisetumglau-cum (L.) R Br.]J( 2022)
“Genotypes against downey mildew disease employing disease indexing and ISSR

markers” . Octa J. Biosci. Vol. 10 (2):134-142

7. S. Singh et al., (2022)“Identification of genes controlling compatible and
incompatible reactions of pearl millet (Pennisetumglaucum) against blast
(Magnaporthegrisea) pathogen through RNA-Seq,” Frontiers in Plant Science, vol. 13,
Sep. 2022, doi: 10.3389/fpls.2022.981295.

8. J. Pei et al.,(2022) “A Review of the Potential Consequences of Pearl Millet
(Pennisetumglaucum) for Diabetes Mellitus and Other Biomedical Applications,”

Nutrients, vol. 14, no. 14, p. 2932, Jul. 2022, doi: 10.3390/nu14142932.

9. N. Bani Hani, F. J. Aukour, and M. 1. Al-Qinna, “Investigating the Pearl Millet
(Pennisetumglaucum) as a Climate-Smart Drought-Tolerant Crop under Jordanian Arid
Environments,” Sustainability, vol. 14, no. 19, p. 12249, Sep. 2022, doi:
10.3390/su141912249.

10. P. Sharma and A. Sharma, "Online K-means clustering with adaptive dual cost
functions," 2017 International Conference on Intelligent Computing, Instrumentation and
Control Technologies (ICICICT), Kerala, India, 2017, pp. 793-799, doi:
10.1109/ICICICT1.2017.8342665.

11. P. Garg and A. Sharma, "A distributed algorithm for local decision of cluster heads in
wireless sensor networks," 2017 IEEE International Conference on Power, Control,
Signals and Instrumentation Engineering (ICPCSI), Chennai, India, 2017, pp. 2411-2415,
doi: 10.1109/ICPCSI1.2017.8392150.

12. A. Sharma and A. Sharma, "KNN-DBSCAN: Using k-nearest neighbor information
for parameter-free density based clustering," 2017 International Conference on Intelligent

Computing, Instrumentation and Control Technologies (ICICICT), Kerala, India, 2017,
pp- 787-792, doi: 10.1109/ICICICT1.2017.8342664.

366



Eu_m) CA EEEEJ:QAHJ: Career Point International Journal of Research (CPIJR)
-

©2022 CPIJR | ISSN : 2583-1895

DOI: https://doi.org/10.5281/zenodo.13772201

13. Salehin, I., Talha, I. M., Saifuzzaman, M., Moon, N. N., &Nur, F. N. (2020, October).
An advanced method of treating agricultural crops using image processing algorithms and
image data processing systems. In 2020 IEEE 5th International Conference on Computing

Communication and Automation (ICCCA) (pp. 720-724). IEEE.

14. Prakash, K., Saravanamoorthi, P., Sathishkumar, R., &Parimala, M. (2017). A study
of image processing in agriculture. International Journal of Advanced Networking and

Applications, 9(1), 3311.

15. Latha, M., Poojith, A., Reddy, B. A., & Kumar, G. V. (2014). Image processing in
agriculture. International journal of innovative research in electrical, electronics,

instrumentation and control engineering, 2(6).

16. Wang, C., Liu, B, Liu, L., Zhu, Y., Hou, J., Liu, P., & Li, X. (2021). A review of
deep learning used in the hyperspectral image analysis for agriculture. Artificial

Intelligence Review, 54(7), 5205-5253.

17. Bottou, L., &Bengio, Y. (1994). Convergence properties of the k-means algorithms.

Advances in neural information processing systems, 7.

18. Agarwal, P. K., &Procopiuc, C. M. (2002). Exact and approximation algorithms for
clustering. Algorithmica, 33, 201-226.

19. Abutaleb, A. S. (1989). Automatic thresholding of gray-level pictures using two-

dimensional entropy. Computer vision, graphics, and image processing, 47(1), 22-32.

20. Araujo, S. D. C. S., Malemath, V. S., &Karuppaswamy, M. S. (2020). Automated
Disease Identification in Chilli Leaves Using FCM and PSO Techniques. In RTIP2R (2)
(pp. 213-221).

21. Naik, B. N., Malmathanraj, R., &Palanisamy, P. (2022). Detection and classification
of chilli leaf disease using a squeeze-and-excitation-based CNN model. Ecological

Informatics, 69, 101663.

367



LBk CARFER POINT Career Point International Journal of Research (CPIJR
l THTORFATIN AL [OTREAT. OF FRSRAR T
-

©2022 CPIJR [ISSN : 2583-1895

DOI: https://doi.org/10.5281/zenodo.13772201

Physicochemical studies to assess the water quality of the

ground/pond/river and its treatment strategy
Mansavi Jain
'Research Scholar, School of Basic and Applied Sciences, Career Point University,

Kota, Rajasthan, India

Abstract

Water is crucial to human survival. It is necessary for every living thing to survive. Life on
Earth would not exist without water. Unintended fluctuations in the biological, chemical, and
physical, features of soil, air and water, endanger people all over the world. A large amount
of hazardous substances are found in water due to human activity, industrialization, usage of
fertiliser, and population growth. Water quality is an important issue for humanity because it
directly affects human well-being. Safe drinking water is crucial to lowering illness and
improving quality of life. Knowing about numerous physicochemical characteristics such as
pH, acidity, temperature, hardness, chloride, sulphate, COD and BOD and DO, is very
important. Several approaches have been used to evaluate the water bodies' quality. It is
recommended for controlled urban agriculture to prevent pollution and reuse water and
nutrients.

Keywords: Water Quality Index, physiochemical characters, Groundwater, Lake water,
River water

Introduction

One natural resource that is essential to the survival of all living beings is water. It greatly
influences how the land is shaped and how the climate is controlled. Freshwater makes up the
remaining 3% of the world's water, with saltwater accounting for 97% of it. Azizullah et al.
(2011) found that only 0.01% of this 3% is suitable for human consumption. There is very
little fresh water on Earth; most water is naturally salty. Because of pollution and overuse,
fresh water is becoming increasingly scarce (Basavaraja Simpi et al., 2011).

India gets between 1400 and 1800 mm of rain a year. Approximately 96% of this water is
used for farming, 3% for residential, and 1% for industrial purposes. A study found that the
discharge of industrial effluents, household waste, agricultural drainage, and land use all
contribute to the pollution of about 70% of the nation's accessible water. Due to the

consumption of tainted drinking water, the population contracts water-borne illnesses, which
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leads to the deterioration of the water quality of these water resources (Shrivastava S and
Kanungo, 2013).

The properties that characterise water quality are generally chemical, biological, and
physical. Water quality is declining and aquatic biota is disappearing due to rapid
industrialization, careless use of chemical pesticides and fertilisers in agriculture, and
widespread and diverse degradation of the aquatic environment. Water contamination causes
diseases that spread across the human population. As a result, it is crucial to regularly check
the water's purity. Testing several parameters, such as nitrates, phosphates, salinity, turbidity,
pH, and temperature, is possible. A water quality indicator can also be obtained by evaluating
the aquatic macroinvertebrates (Gorde & Jadhav, 2013).

Water quality is declining because of inappropriate use, carelessness, and management. When
managing water, many chemical and physical characteristics must be considered. The
temperature, pH, hardness, dissolved oxygen, water supply, uses for the water, and
destination of any water that flows out of the pond are a few of these characteristics. Seasonal
fluctuations impact the properties of bodies of water. Understanding raw water's chemical
properties well is essential to determining whether it is suitable for use. Comprehending the
various physicochemical factors is crucial in comprehending the metabolic processes within
aquatic environments. The parameters regulate the distribution and abundance of and interact
with each other (Shinde et al., 2011).

Groundwater is the main supply of potable water since it makes up 99% of all freshwater that
is accessible. Numerous human activities, including household, industrial, and agricultural
ones, are causing groundwater's physical, chemical, and biological qualities to deteriorate and
become contaminated (Azizullah et al., 2011).

All living creatures, food production, ecological systems, and economic progress depend on
water, yet its supplies are running out. As a result, one of the most urgent problems facing the
modern world is the decreasing availability of fresh, pure drinking water (Qureshi et al.,
2021).

In light of the above, this study addresses the word "water quality," which was coined to
describe the degree to which a body of water is suitable for human consumption and is
frequently used in scholarly works on sustainable management requirements.

Groundwater quality assessment
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Groundwater is a valuable source of drinking water in many parts of the world. Because of
the various filtration systems found in subsurface soil, it is sometimes seen as pure water
when compared to other sources and is used for human consumption in home, agricultural,
and industrial settings (Jamshidzadeh & Barzi, 2018; Thompson et al., 2018). Because of the
combined effects of urban, industrial, and agricultural activity make it dynamic and flattened
(Daud et al., 2017; Ghazanfar et al., 2017). The mineral composition of groundwater is
mainly dependent on its origin in space and earth science. Groundwater mineral composition
often reflects aquifer composition, recharge type, soil-rock contact, and soil-gas interaction.
Aquifers experience responses from water interacting in the saturated zone, which leads to
the persistence of water in aquifers (Saxena & Ahmed, 2001). Salts may be present
depending on the surroundings, flow, and source of the groundwater. High quantities of
soluble salts in groundwater are a result of rock materials degrading. Rarely does
groundwater flowing through igneous rocks dissolve mineral particles due to the relative
insolubility of the rock composition. The leading causes of groundwater pollution are
chemical use, landfills, agricultural activities, septic tank leaks underground, and saltwater
intrusion. Groundwater is exposed to direct or indirect toxicity and heavy metals such as
boron, arsenic, mercury, and cadmium in agriculture as a result of the use of fertilizers,
herbicides, pesticides, and industrial runoff (Tizen et al., 2020a,b; Saleh et al., 2021, 2019).
Certain important metals are necessary for the customary development of plant and human
populations (Memon et al., 2016; Samreen et al., 2017; Saleh, 2021). According to Mortuza
and Al-Misned (2017), the concentration of certain metals over the usual level will have fatal
effects on the environment in soil and water contamination that will indirectly affect specific
populations. Many substances, including inorganic salts, hazardous metals, cations, and
anions (such as nitrates, phosphates, sulfates, calcium, magnesium, and fluoride), are
regarded as significant water pollutants (Anwar et al., 2010; Imran et al., 2017; Zafar et al.,
2017).

Pondwater quality assessment

Ponds are a vital component of the urban ecology. Despite their tiny size, ponds provide
essential environmental, social, and economic purposes. These include replenishing
groundwater, supplying drinking water, preventing flooding by acting as sponges, promoting
biodiversity, and creating jobs. Ponds have long been a traditional source of water supply in

India. However, the leading causes of the pollution of ponds, lakes, and rivers are sewage
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outlets, solid wastes, detergents, leftover car oil, fishing facilities, and agricultural pesticides
from farmlands (Ozdilek et al., 2007).
Less than 1% of humans' water for domestic, industrial, and agricultural uses is found in
ponds, lakes, rivers, dams, etc. Ponds serve various purposes and are one approach to creating
artificial subsurface water infiltration. Numerous physical, chemical, and biological elements
influence water quality in an aquatic habitat (Acharjee et al., 1999).
River water quality assessment
About 70% of India's rivers are contaminated due to the country's extreme urbanization and
industrialization, which has made the water pollution problem extremely serious. The
degradation of Indian river water quality has received more attention in the past several
decades (Singh & Nautiyal, 1990; Trivedy et al., 1990; Kishor et al., 1998). A river's
physicochemical features are initially affected by pollution, which gradually kills the
community and upsets the delicate food web while posing a health risk to the general
population. Increased pollution significantly hinders the variety of applications that rivers can
offer. As a result, it is increasingly critical to analyse river water quality and estimate
potential future changes caused by regional development. This will assist in informing
consumers downstream of the unfavorable water conditions in advance.
Physico-chemical parameters associated with water
Water must be tested before it is used for drinking, residential, industrial, and farming
purposes. It is necessary to examine water using many physicochemical characteristics.
Water has various kinds of suspended, dissolving, floating, and microbiological
contaminants. While chemical tests should be carried out for its BOD, COD, dissolved
oxygen, alkalinity, hardness, and other characteristics, some physical tests should be carried
out to test its physical appearance, such as temperature, pH, turbidity, TDS, etc. (Bhateria &
Jain, 2016). The Central Pollution Control Board has categorized freshwaters into five classes
(A, B, C, D, and E) appropriate for different uses based on specific criteria (Jindal & Sharma,
2011).

pH:
The pH of a solution, also known as its potential hydrogen, is computed by taking the
reciprocal of the logarithm of hydrogen ion activity at a given temperature. The most
important component to consider when determining how corrosive water is is pH. When

water is more corrosive, its pH decreases. A slower rate of photosynthetic activity, as well as
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the absorption of carbon dioxide and bicarbonates, result in higher pH. Low oxygen levels
and high heat were noted during the summer. There are multiple reasons why water's pH
varies. The higher pH values indicate that changes in physico-chemical conditions
significantly impact carbon dioxide and carbonate—bicarbonate equilibrium (Bhateria & Jain,
2016).

The Bureau of Indian Standards states that the permitted range for pH in drinking water is
between 6.5 and 8.5 (BIS). The buffering capacity (total alkalinity of water), photosynthesis
and respiration rates, and other factors determine how much pH fluctuates (Sajitha &
Vijayama, 2016).

Dissolved Oxygen:

According to Sajitha and Vijayama (2016), microorganisms use the DO throughout the
degradation process of organic matter.

Electrical conductivity:

Electric current transmission via an aqueous solution is known as electrical conductivity
(EC). According to Acharya et al. (2008), electrical conductivity is a helpful metric for
assessing the cleanliness of water. The recommended maximum acceptable level of EC in
drinking water is 1.500 us/cm. According to Sajitha and Vijayama (2016), the cause of EC
could be various discharges, minerals from runoff from rainwater, or an excess of dissolved
salts brought on by ineffective irrigation management.

Conductivity is highly correlated with pH, alkalinity, temperature, calcium, total dissolved
solids, total solids, chloride, iron concentration, and chemical oxygen demand in water. The
primary factor influencing conductivity in rivers and streams is the geology of the water's
passage through them. Streams traverse regions with granite bedrock typically exhibit
reduced conductivity due to the inert minerals that make up granite, which prevents the water
from dissolving into ionic components when washed into it (Gupta & Paul, 2010). Since there
are elements in clay soils that ionize when washed into the water, streams that pass through
these locations typically have higher conductivities. The impact of groundwater inflows
might vary according to the bedrock they pass through. Stream discharges can alter their
conductivity based on their composition. Due to the presence of phosphate, nitrate, and
chloride, a failing sewage system would increase conductivity, whereas an oil spill would
decrease it (Bhateria & Jain, 2016).

Dissolved oxygen
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In order to preserve higher kinds of biological life and to maintain the right balance of
different pollutants, dissolved oxygen must be present in the water. This keeps the water
bodies healthy. In a waterbody, the chemical and biological processes rely heavily on oxygen.
Estimating dissolved oxygen is an essential test for controlling waste treatment and water
contamination. According to Indian standards, the suggested allowed limit for DO is 5 mg/L
(Bhateria & Jain, 2016).

Salinity:

A water body's salinity is determined by how much salt is dissolved.

Temperature:

In the aquatic environment, temperature is one of the most important variables. It impacts the
aquatic flora, creatures, and their biological activities in addition to the chemical and physical
characteristics of the water. Welch (1952) asserted that a body of water responds to changes
in ambient temperature more quickly, the smaller it is.

In addition to regulating all chemical reactions within a well-functioning system, fish
immunity, growth, and reproduction are all impacted by the temperature of the specific water.
Chemical and biological processes happen at different rates depending on the temperature.
Aquatic organisms—from bacteria to fish—need specific temperature ranges for maximum
health. The rate at which aquatic plants photosynthesize, aquatic species' metabolic rates, and
organisms' sensitivity to toxic wastes, parasites, and diseases are all influenced by
temperature. The water's oxygen content is likewise influenced by temperature; it falls as it
gets hotter. The weather, the removal of vegetation that shades the stream bank,
impoundments, the release of cooling water, urban stormwater, and groundwater inputs to the
stream are some factors that cause temperature changes (Spellman & Drinan, 2012).
Minerals:

Raw water naturally contains sodium. However, pollution sources, including rock salt, soapy
solution, precipitation runoff, and detergent, raise the concentration of this element. Water
tastes unpleasant when a high concentration is present. The primary naturally occurring
sources of potassium in groundwater are clay minerals, micas, and feldspar. One crucial
metric for identifying sewage contamination is the concentration of chloride. All bodies of
water contain calcium, a necessary nutrient for aquatic life. One possible explanation for the
drop in calcium levels could be because living things absorb it. Calcium hardness can have a

maximum allowable value of 30 mg/l (Sajitha & Vijayama, 2016). Magnesium and calcium
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are frequently connected in all types of water, but magnesium concentration is typically lower
than calcium (Venkatasubramani & Meenambal, 2007). A decrease in magnesium causes the
number of phytoplankton to decrease. In natural waters, phosphorus is always present as
phosphate and is one of the limiting nutrients that causes eutrophication, promoting
widespread algae bloom. Pollution is indicated by the greater phosphorus concentration
(Mishra & Saksena, 2006). Phosphate concentrations indicate pollution over 0.5 mg I-1 (Jain
et al., 1996).

Total Hardness:

The ability of water to precipitate soap and scale when specific anions are present is a
measure of the water's hardness. The ideal limit for overall hardness, according to APHA, is
300 mg/l.

Total Alkalinity:

Bi-carbonate and carbonates are responsible for the alkalinity found in most natural water. In
solution, their salt gate hydrolyzed, releasing hydroxyl ions. Additionally, it serves as a
production indicator (Hulyal & Kaliwal, 2008). According to Indian guidelines, alkalinity can
have an allowed value of 250 mg/L as CaCo3.

Free carbon-dioxide:

Due to its ability to mix with magnesium, calcium, and other elements, as well as its usage in
photosynthetic processes and release during organism respiration and organic matter
breakdown, carbon dioxide is very variable. According to Goel and Trivedi, a rise in organic
matter increases the requirement for chemicals and biological processes, which in turn
elevates free carbon dioxide and lowers DO levels.

Water Quality Index (WQI):

The Water Quality Index is a tool that combines many features and their dimensions into a
single score in order to present an overall view of the water quality. WQI can help reduce the
pollution issues frequently in various surface water bodies. Dokan Lake's historical variations
in water quality were assessed by Alboidy et al. (2010). Ten water quality parameters—pH,
dissolved oxygen, turbidity, conductivity, hardness, alkalinity, salt, biochemical oxygen
demand, nitrate, and nitrite—have been chosen for this purpose (Bhateria & Jain, 2016).
Biological Oxygen Demand (BOD):

Biological oxygen demand is a measure of the amount of organic matter that can be broken

down aerobically by microorganisms in an aquatic environment. BOD measures the quantity
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of dissolved oxygen that microorganisms in wastewater and streams use to oxidise reduced
chemicals. BOD has a direct effect on the amount of dissolved oxygen in rivers and streams.
The rate at which oxygen leaves the stream increases due to BOD. This implies that the
amount of oxygen available to higher aquatic creatures is reduced. Similar to aquatic
organisms that have low quantities of dissolved oxygen, excessive BOD leads to stress,
asphyxia, and ultimately death. Some of the sources of BOD are leaves and woody debris,
dead plants and animals, animal dung, food processing facilities, feedlots, failing septic
systems, and urban stormwater runoff. Fish deaths and significant dissolved oxygen depletion
in receiving water bodies are two issues related to water quality that can arise from the
discharge of wastes with high amounts of BOD (Penn et al., 2003). Chlorine has the ability to
influence the BOD measurement by preventing or eliminating the bacteria responsible for
breaking down the organic and inorganic components present in a sample. Sodium
thiosulphate must neutralize chlorine in chlorinated waterways, such as those beneath sewage
treatment plant effluent (APHA 2005).

Chemical Oxygen Demand (COD):

According to APHA (2003), Chemical Oxygen Demand is a measurement of the oxygen
equivalent of the organic matter in water or the amount required for oxidation by a potent
chemical oxidant.

Total Dissolved Solids and Total Suspended Solids

Streams contain three different types of solids: suspended, volatile, and dissolved. Suspended
solids consist of sewage treatment effluent, decomposing plant waste, agitated bottom
sediment, and silt. Dissolved solids can go through a filter, whereas suspended solids cannot.
There are numerous elements that affect a body of water's TDS content. Fertiliser from farms
and lawns can transfer a variety of ions into a stream. Increases in TDS could also come from
runoff from salted winterized roads. Increased phosphate or nitrate ion contributions may
come from organic molecules from wastewater treatment facilities. A wide variety of aquatic
species is impacted by high TDS levels, mainly when dissolved salts are involved. Animal
skin becomes dehydrated as a result of the salts. TDS concentrations in lakes and streams are
usually reported to be between 50 and 250 mg/L. TDS readings can reach 500 mg/L in
regions with tough water or significant salinity. Volatile solids evaporate from water or other
liquids when dry materials ignite at 1020 degrees Fahrenheit (550 degrees Celsius). It

measures the water quality derived from losing total suspended particles upon ignition. It is

375



LBk CARFER POINT Career Point International Journal of Research (CPIJR
l THTORFATIN AL [OTREAT. OF FRSRAR T
-

©2022 CPIJR [ISSN : 2583-1895

DOI: https://doi.org/10.5281/zenodo.13772201

crucial to the treatment of wastewater and water. Typically, it denotes the volume of organic
matter contained in water. It aids in determining the quantity of organic components that are
biologically inert, such as lignin, in waste liquids from wood pulping. If a substance can
quickly move from the solid to the vapour phase without going through the liquid phase, it is
said to be volatile. About 50% of home wastewater solids are organic, contaminating
freshwater and the Earth. These solids are typically made of synthetic chemical substances,
dead animal carcasses, and plants. They can burn or catch fire. They are called volatile solids
because the organic part can be driven off at high temperatures (Bhateria & Jain, 2016).
Conclusion

Several measures were found to be raised in the different water bodies, which we looked at in
the current study. The aquatic ecology would therefore be impacted by these changes because
a rise in nitrogen concentration would inevitably result in eutrophication, which lowers
oxygen content. Before adding any foreign substance to the water body, filtering procedures
should be used as a source of purification measures. Appropriate bioremediation methods
must also be applied to raise that water's quality. Moreover, it is recommended that a precise
assessment of the water demand for human use and the minimum amount of water based on
the biological requirements of floodplains be carried out on a regular basis in order to
maximise the benefits gained from their natural function. The discharge of raw home sewage
and industrial effluents, along with the washing of clothing, cars, and animals, as well as the
immersion of idols during celebrations, are factors that contribute to water pollution. This
review indicates a hypereutrophic state because nutrient loading has surpassed the eutrophic
condition.
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Abstract-

Water is the soul of life. It finds in three state, solid, liquid and vapors. Life is not possible
without water. Surface water is main source for human beings, but now a day it is very
difficult to get pure water. Surface water is polluted due to several reasons. The main source
of water pollution is anthropogenic activity. Industrial effluents, agricultural run-off,
domestic sewage and many more are responsible for water pollution. Some heavy metals like
Arsenic come in water by a combination of natural processes such as weathering reactions,
biological activity and volcanic emission'.Industrial effluents contain various heavy metals
like As, Zn, Cr, Cu, Fe, Hg, and Cd?. Kelo water is used for various purposes that are why it
1s necessary to monitor the physico-chemical property of Kelo river water. In our present
study we choose sample from 7 different spots and analyze various properties. This study
helps us to know the pollution level of Kelo river water. Several methods like Chemical
precipitation, bioadsorption, ion-exchange method, adsorption, membrane filtration,
coagulation® are used for the treatment of waste water. Total coli form is the group of bacteria
found in environment. In which E-Coli is only one which is found in intestines of mammals

including human —beings. *
Rationale of the study

In our present study we study the various parameters of Kelo river water. This helps to know
the pollution level of kelo river water. Which helps us when we use the river water for any

purpose?

Objective of the Study
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To analyze the various parameters and help to control the pollution.

Methodology

To analyze the different parameters, we use digital water analyzer kit; with the help of kit we

measure pH, Temp, Conductivity, DO, COD, TDS, and Salinity. Acidity, Alkalinity,

Hardness, measured by titration method, Sulphate, Phosphate, Nitrate, Chloride are measured

by spectrophotometer.Coliform was measured by colony count method.

Result& Discussion-

S.Nu. Sampling Spot Sample Number
1 Chakrapath SA-1
2 Ranighat SA-2
3 Chattghat SA-3
4 KeloDam SA-4
5 Lakha SA-5
6 Taraimal SA-6
7 Gerwani SA-7
s.n | Paramete | Method | Part | Unit |x |y |1 2 3 4 5 6 |7
u |r
1 | color APHA | 2120 | Haza |5 1 |20 |2 2 8 100 (8 |9
23rded | -B n 5
2 | TDS APHA | 2540 | Mg/l |50 |2 | 700 | 254 | 272 |263 | 1078 |6 |95
- 0 |0 7 |6
C 0 8
0
3 | Chloride | APHA |4500 | Mg/l |25 |1 |44. |17. | 145 |34. |359 |2 |74
23rded | - 0O |0 |71 |49 |8 2 6 6- 1.2
CL- 0 8
B 0
4 | Alkalinit | APHA | 3220 | Mg/l |20 |6 | 400 |90. |85.6 |300 |500. |4 |26
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y 23rded | - 0 |0 [.50 |67 |7 32 0 |8
As B 0 0
CaCOs3
5 | Total APHA |2340 | Mg/l |20 |6 | 132 |183 |194. | 132 | 599 |6 |45
Hardness | 23rded | -C 0 |0 |.22 | .87 |2 43 0. 1.2
0 3 |4
5
6 |Ph IS:302 | 11 pH 6.5 80 |76 |69 |78 |808 [7.|T.
5 Scale | - 4 5 9 |5
8.5
7 | Turbidity | IS:302 | 10 NTU |1 5 [36. |45 | 165 |35 (512 | 4. |4,
5 9 6 |8
8 | Iron APHA | 3500 | Mg/l {030 (05 |0.1 [038 |- L.77 |- |-
23rded | -Fe- 1 |3 9
B
9 | Nitrate APHA | 4500 | Mg/l |45 |4 |14, | 2.6 [3.60 |20. [215 |3 |28
23rded | - 5 (60 |0 5 6 2. 1.3
NO3 3
B
10 | Fluoride | APHA |4500 | Mg/l |10 1. {05 |08 |096 |0.8 [0.76 |0. |O.
23rded | -F-C 519 5 9 6 |75
5
11 | Sulphate | APHA |IS:3 |mg/l |20 |4 |[32. |70 |86 56 | 195 |3 |43
23rded | 025 0 |0 |5 4
0
12 | Conducti | IS:302 | 14 umho | - - 390 | 392 | 436 |[345 | 1684 |4 |32
vity 5 /em 2 |1
1
13 | Total- - - CFU/ | - - 153 3.0 |36 |25 (42 |3. 4.
Coliform 100m 5 12
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Conclusion-

It is very necessary to continue monitoring of water quality parameters. TDS level is high in
each spot .Alkalinity value is high in sampling spot 5. Sulphate level is quit high in sampling
spot 1, 2, 3, 4.Hardness level is high in every sampling spot. Presence of total coliform in

sample water indicates the presence of bacteria in surface water, which may cause diseases.
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Abstract:

Trichomes are fine outgrowth appendages on plants. They are of diverse surface structure and
function. Trichomes play a crucial role in the identification of plants belonging to the
Asteraceae family. The morphology, ultrastructure, density and distribution of trichomes on
abaxial, adaxial surfaces of leaves and stem of Echinops echinatus Roxb., Eclipta prostrata
(L) L. , Grangea maderaspatana (L) Poir, Tridex procumbens L. and Verbesina encelioides
(Cav.) Benth. & Hook. f were examined by mean of compound light microscopy and images
taken by Samsung smart phone. All five investigated species contained both Glandular and
Non-glandular trichomes but differed from each other in trichome ultrastructure and density.
Leaves of Echinops echinatus Roxb. and Tridex procumbens L. are more hairy than other
studies species. The glandular trichomes are biseriate, sessile with capitate head in Grangea
maderaspatana, peltate glandular- stellate, multicellular trichome in Tridex procumbens,
paltate trichome- ball shaped, multicellular in Verbesina encelioides were observed. Non-
glandular were either filiform, short or long with pointed end or blunt end in studied species.
The density of trichomes was higher on stem and abaxial surface of leaves than the adaxial

surface of leaves.
Keywords: Asteraceae, density, morphology, peltate, trichomes
Introduction

With over 23000 species distributed throughout 3 subfamilies, 17 tribes, and more than 1535
genera, the Asteraceae family is the most diverse group of angiosperms [1]. The majority of

the family's members are herbaceous, with a few occasional shrubs and trees. Trichomes are
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the variety of shapes, structures, and functions of epidermal outgrowth [2]. Trichomes can

appear on the stem, leaves, fruit, and seeds, among other parts of the plant [3].

Numerous glandular and non-glandular trichomes frequently cover the surface of leaves,
stems, and other plant parts. The functional, taxonomic, and economic value of some
trichome-generated products is the main reasons for scientific interest in them. Terrestrial
plants frequently have trichomes, which are cells derived from the epidermis. They are easily
observable, have a variety of morphologies, and are a great model system for analysing the
molecular mechanisms involved in plant cell differentiation, such as morphogenesis and the
cellular cycle. Trichomes can be categorised as glandular or non-glandular based on their
structural makeup. They can be unicellular or multicellular [4]. The number of trichomes in
leaves varies and is influenced by both genetic and environmental variables [5]. “Reference
[5] shows, non-glandular trichomes from a dense indumentum serves as a mechanical barrier
against a variety of harmful elements, including infections and herbivores, UV-B radiation,
extremely high or low temperatures, and excessive water.” In plant taxonomy, trichomes—
which differ substantially in size, shape, location, structure, and composition—as well as the
exudates they generate are utilised to differentiate between closely related species or hybrids
[6]. The primary theory explaining how trichomes developed to regulate temperature in
response to abiotic stress is that they kept their leaves cooler by reducing their absorption of

short wave radiation [7], water loss [8], and photosynthetic conductance [9].
Aim and objective of the study:

1. In this study characterized the trichomes present on leaves and stem of five species
belonging to family Asteraceae.

2. To know the diversity of trichomes.

3. To study the morphology of different trichomes.

Material and Methods

Collection and identification of plant specimens:
This research was carried out in the Semi-arid region of Barmer, Rajasthan,India. Healthy

and mature plant species of Echinops echinatus Roxb., Eclipta prostrata (L) L. , Grangea
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maderaspatana (L) Poir, Tridex procumbens L. and Verbesina encelioides (Cav.) Benth. &
Hook. f. (Table I) of the family Asteraceae were collected during regular field trips to various
parts and localities like barmer magra , barmer gramin, baytu, haldeshwar mahadev and Nand
of the study area and voucher specimens were prepared as per as the standard herbarium
methodology [10]. After going through the review of literature its identify was determined
with the Flora ([11], [12]). The voucher specimens are housed in herbarium of the SRK Govt.
College, Rajsamand, Rajasthan (India).

Epidermal studies:

Epidermal peels from the leaf's abaxial and adaxial surfaces and stem were cautiously
separated with a razor blade and then stained with safranin. The epidermal strips were then
temporary mounted on clean slides in 50% glycerin and covered with cover slip. Slides were
examined under a light microscope at X4, X10, and X40 magnifications. Using a Samsung
smart phone and Sony Alpha 6100 camera, photomicrographs were made from well-prepared

samples.

Table I: Collected plant specimens of family Asteraceae in Semi-arid regions of Barmer,

Rajasthan
Sr.
. Botanical name Local Name Field Note Voucher No.
0.
Common at
waste land and
1. Echinops echinatus Roxb. | Oont-kateli . HBSRKGCRO7

road side,
Nand

Common at
waste land and
2. Eclipta prostrata L. Jal Bhangrow ' HBSRKGCRO08
wet  regions,

Magra Barmer

QC26+8IG,
Grangea maderaspatana Kisan bhawan
3. Mukhatari HBSRKGCRS57
(L.) poir ground, Nehru

Nagar, Barmer
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4. Tridex procumbens L. Kagla ri | Common  in | HBSRKGCR48
mehndi wasteland and
open forest
among
bunches in dry
habitats, baytu
5. Verbesina encelioides | - Common  in | HBSRKGCRS50
(Cav.) Benth. & Hook. f. wasteland,
haldeshwar
mahadev
L. RESULT

In total five plant species were selected for trichomes study viz. Echinops echinatus Roxb.,

Eclipta prostrata (L) L., Grangea maderaspatana (L) Poir, Tridex procumbens L. and

Verbesina encelioides (Cav.) Benth. & Hook. f. belonging to Tribes Cardueae, Heliantheae

and Astereae (Table II). Generally the trichomes of the studied species of family Asteraceae

were glandular and non-glandular. Trichomes were straight or curved, unicellular or

multicellular. Base of trichomes were swollen, rounded and flat and end are pointed or blunt

were observed. In some species peltate type of glandular trichomes also observed (Table III).

Table II: species diversity of Asteraceae family in Semi-arid regions of Barmer, Rajasthan

S.
Flowering &
No Botanical name Common Name Tribe Habit
Fruiting Time
| Echinops echinatus Indian globe Cardueae Rigid, spiny December-
' Roxb. thistle herb April
Heliantheae Erect or
. September-
2. | Eclipta prostrata (L.) L. False daisy prostrate
December
herb
3. Grangea Madras carpet Astereae Prostrate, November-
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flagellate (Fig.-
Ic)

maderaspatana (L.) poir hairy annual April
herb
Helianth
cHantheac Upright, October-
4. Tridex procumbens L. Coat buttons
annual herb February
Verbesina encelioides Golden crown Heliantheae | Erect annual
October-
5. | (Cav.) Benth. & Hook. beard, Cowpen or perennial
February
f. daisy herb
Table III: Various types of trichomes in different plant species of Asteraceae from Semi-arid
regions, Barmer
S.
Name of
N Abaxial surface of leaf | Adaxial surface of leaf Stem
Species
0.
1. | Echinops 1. Glandular 1. Non glandular . Glandular
echinatus Roxb. trichomes with long filiform trichome with
unicellular stalk trichome, bicellular
and  bicellular uniseriate, stalk,
head (Fig.- 1a) unicellular unicellular
2. Non glandular (Fig.- 1b) and capitate
trichome, 2. Non glandular head  (Fig.-
uniseriate, long  filiform 1d)
unicellular trichome, . Glandular
(Fig.- 1b) flagellate (Fig.- multicellular
3. Non glandular Ic) with capitate
long  filiform head (Fig.- le
trichome, )

. Non glandular

filiform

trichome with
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swallon base
and pointed
tip (Fig.- 1f)
Eclipta . Glandular 1. Non glandular- . Non
prostrata (L) L. trichome  with simple, glandular-
short stalk, multicellular simple, short,
capitate  head stalk with uniseriate,
(Fig.- 2g) echinate cylindrical

. Non glandular- ornamentation, with  conical
uniseriate, pointed tip tuberculated
pointed tip (Fig.- 21) head (Fig.-2j )
(Fig.- 2h)

. Non glandular-
simple,
multicellular
stalk with
echinate
ornamentation,
pointed tip
(Fig.- 2i)

Grangea . Glandular- 1. Non glandular- . Glandular-

maderaspatana biseriate, sessile short, septate, sessile  with

(L) Poir with  capitate multicellular capitate head
head (Fig.-3a) with pointed tip (Fig.- 3g)

. Non glandular- (Fig.- 3d) . Non
multicellular, 2. Non glandular- glandular-
septate with long, septate, aseptate, blunt
pointed tip multicellular end (Fig.- 3h)
(Fig.- 3b) with pointed tip . Non

. Non glandular- (Fig.- 3e) glandular-
multicellular, 3. Non glandular- uniseriate,
septate with long, aseptate, swallon base
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rounded tip

multicellular

with  pointed

(Fig.- 5a)

. Non-glandular -

swallow base,
short having
blunt end (Fig.-
5b)

. Glandular

paltate

(Fig.- 5e)

(Fig.- 3¢) with pointed tip tip (Fig.- 31)
(Fig.- 31)
4. | Tridex . Non-glandular 1. Non-glandular - . Non-glandular
procumbens L. uniseriate, uniseriate, — transparent ,
aseptate, long aseptate, long aseptate, long
filiform, filiform, filiform,
pointed end pointed end swollen base,
(Fig.- 4a) (Fig.- 4e) pointed  end
. Non- glandular (Fig.- 41)
base . Non-
multicellular, glandular-
short , blunt end filliform,
(Fig.- 4b & 4c¢) long, pointed
. Peltate end (Fig.- 4g
glandular- & 4h)
stellate, . Non-glandular
multicellular(Fi uniseriate,
g.-4d) septate, blunt
end (Fig.- 41)
5. | Verbesina . Non-glandular - 1. Non-glandular - . Non-glandular
encelioides swallow base, swallow base, - swollen
(Cav.) Benth. & long having long having base, long
Hook. f. pointed end pointed end having

pointed end
(Fig.- 51)

. Non-glandular

- septate
long having
pointed end
(Fig.- 5g &
Sh)
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trichome-  ball 3. Non-glandular
shaped, - aseptate
multicellular swollen base
(Fig.- 5¢c & 5d) having blunt

end (Fig.- 51)

392



L.PIIE, CAEEF{EW]:EI}!E Career Point International Journal of Research (CPIJR)
- ©2022 CPIR | ISSN : 2583-1895

DOI: https://doi.org/10.5281/zenodo.13772201

Figure 1: Various types of trichomes of Echinopus echinatus Roxb. :Abaxial surface of leves (a, b &
c); Stem (d, e & f)

—

Figure 2: Various types of trichomes of Eclipta prostrata (L.) L.

:Abaxial surface of leves (g — i); Stem (j)
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Figure 3: Various types of trichomes of Grangea maderaspatana (L.) Poir

:Abaxial surface of leaves (a — ¢); Adaxial surface of leaves (d — f); Stem (g — i)
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Figure 4: Various types of trichomes of Tridex procumbens L.

Abaxial surface of leaves (a — d); Adaxial surface of leaves (e); Stem (f — 1)
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Figure 5: Various types of trichomes of Verbesina encelioides (Cav.) Benth. & Hook. f

Abaxial surface of leaves (a — d); Adaxial surface of leaves (e); Stem (f — 1)
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Discussion

In the present study trichome morphology and diversity of five plant species belonging to the
family Asteraceae were studied. Most of the plants having hairs on the outer surface of
different plants parts termed as trichomes, which is of greater importance. They differ in
structure and vary from species to species. Their characteristics can be used to classify the
species. The role of trichomes is to avert animals from grazing, guide the path of pollinators
or the rate of photosynthesis is may be affected by the increased reflection which cause water
loss and vary leaf temperature [13].0ut of five species all showed glandular and non-
glandular trichomes on abaxial, adaxial surfaces of leaves and surface of stem. As a result of
their ability to produce, store, and exude chemical compounds that aid in protecting plants
from insect predation ([13], [14], [15]). Glandular trichomes has drawn a lot of attention.
Various trichome types with notable morphological structural differences have been reported
in the current investigation. The identification of different species of family Asteraceae

would benefit from study of the trichomes.
Conclusion

In conclusion, the new details on trichome shape can be used as additional data to aid in the
studied species identification. The present study is therefore helped at identifying, describing
and documenting the leaf and stem epidermal characters that diagnostic and taxonomically

important in the family Asteraceae.
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Abstract:

Intellectual property (IP) is about promoting progress and innovation. patents, copyright,
geographical indication ,trademark, industrial design and trade secrets are the most comman
froms of (IPR) refer to the legal protection accorded to certain invention or creations of the
mind intellection property has increasingly assumed a vital role with the rapid pace of
technological, scientific and medical innovation now a day. intellectual property rights
(IPRS) are views as being of increasing importance in many fields of business. Patents
represent a resource for both legal( ownership, inventors reassignments, claims, etc.) and
technology rich prior art(background, specification, etc).patents are accompanied by detailed
textual descripitions of bthe inventions, and often ,by drawings of electrical ,mechanical, or
planning , commercialization, rendering, and thereby protection of invention, which satisfies
the criteria of global novelty, non-obviousness, and industrial, application . IPR is perquisite
for better identification, planning, commercialization, rendering, and thereby protection of
invention or creativity. However, one potential hindrance to their being considerd of
signifaction value is the lack of information to the public. Thus, this review paper represents

a brief data on the concept of intllectual property rights.

Keywords; IPR, sustainable development , economic growth, technological growth

Introduction:

What is intellectual property rights (IPR) ? An intellectual property rights is a type of legal
rights that protects a person’s artistic works , literary works, inventions or discoveries, or

symbols or designs for a specific period. Ownear of intellectual property are granted creation
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rights under which can enjoy their property without any disturbance and prevent other from
using them, although these rights are also called momopoly exploitation rights, and are
limited in terams of geographical range, time, and scope .As a result, intellectual property
rights can have a direct and have a direct and substanical impact on industry and business, as
the owner of an IPR can enforce such rights and prevent and manufacture, use, or sale of the

product to the public.

The protection of intellectual property encourages the publication, distribution, and disclosure
of the creation to the public, rather than keeping it a secret, and encourages commercial enter
prises. The 1% legislation in india relating to patents was the act VI of 1856. The objective
was to encourage inventions and to in duce inventors to disclose secret of their inventions.
Later, to grant excluse privilege, a fresh legislation was introduced as act XV of 1859.
However, in 1872, the act was renamed as the patterns and design proction act. The act
remained in force for 30 years with only I amendment in the year 1883. The Indian patents
and design act replaced all the previous laws in India. In this act, provisions relating to grant
of secret patents, patent of addition, and increase of term of poatent from 14 years to 16 years
werw made. Later, after independence, various committees were made to examine the
revisions in the law and us a bill was introduced and the on the final recommendation of

committee the patent act 1970 was passed which is presently used in india.'
Literatures Review

The Researcher while conducting thye research on the saind topic, have devoted sufficient
time in reviewing of research already undertaken on related problem. Thus researcher
referred to the various distinguish work of different authors/researcher, some of the literature

related to the research proposal are mentioned as follows;

The Indian judiciary has played a significant role in promoting sustainable development in
environmental law. at the national level, the judiciary has been tasked with interpreting the
concept of sustainable development, with the supreme court notably interpreting the right to

life and personal liberty to include the right to healthy environment.

! https://www.wipo.int/about-
ip/en/#:~:text=Intellectual%20property%20(I1P)%20refers%20to,and%20images%20used%20in%20commerce.
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Several key cases exemplify the judiciary’s role in advancing sustainable development in

environmental laws; 2

Rural Litigation Enititiment Kendra vs. state OF UP (A.LLR 1985); in this case, the
supreme court addressed environmental and development issues for the first time,
emphasizing that natural resources are permanent assets of mankind and should not be

exhausted in a single generation.

Vellore citizens Welfare Forum vs. UOI (A.L.LR 1996); the supreme court affirmed that
sustainable development in environment law is viable concept that can eradicate poverty and

enhance living standard while ensuring the ecosystem’s carrying is not exceeded.

L.Koolwal vs. UOI (A.LR 1988); the supreme court allowed, a write petition asserting that
insanitation is slow poison that can harm people;s health falling within the purview of article

21.

T.N Godavarmanthimulpad vs. UOI(A.L.R 2002); the apex court banned mining activities
in the Aravelly valley, especially in forest areas protected under the environment protection

on 1986.

A.P Pollution Contral Board vs. UOI; the court held that, to ensure no harm to the
environment or ecology while maintaining sustainable development, scientific and technical

aspects could be referred to statutory bodies with expertise in both technical matters.

People united for Better Living vs. state of WB (A.L.R 1993); this case emphasized the
need for development to harmonize with the environment in developing nations, highlighting

the importance of balancing environment concerns with economic development.

Indian council for Enviro-Legal Indian council VS. union of india; the court established
the “polluter pays principle” as an integral element of sustainable development in
environmental law. It made polluter liable to pay the cost of reversing environmental and

development

N.D Jayal v.s UOI; the court affirmed that sustainable development is an integral part of
article 21 pf the constitution, making it a constitutional mandate. The judiciary played a

commendable role in striking a balance between the environment and development.

? https://egyankosh.ac.in/bitstream/123456789/53664/1/Block-5.pdf
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Goa Foundation vs. Diksha Holdings; in the case a public interest litigation (PIL) was field
against the construction of a hotel and beach resort in Goa’s coastal areas due to
environmental concerns. The court held that the permission for the proposed hotel was

granted based on relevant material and did not violatestatutory provision.

These case illustrate the judiciary’s commitment to upholding principle of sustainable

development aligns with ecological and social well-being.’
Research Objectives

The purpose of this research is to find out and discover the answers to questions by analyzing
the intellectual property rights in object of the research is to discover the truth or to solve the
loophole present in the present law. Since, every research have its own specific purpose,

likewise following are the research objectives for this research paper;

e To obtain familiarity with the Sustainable development with IPR

e To determine the working and challenges faced by the said provision
Research Questions

e What is sustainable development?
Sustainable development is development that meets the needs of the present without
compromising the ability of future generations to meets their own needs.
Sustainable development is an organizing principle that aims to met human development
goals while also enabling nature system to provide necessary nature resources and
ecosystem services to humans. Sustainable development tries to find a balance between
economic development environmental protection and social well-being.
Some core elements of sustainable development are economic growth social inclusion and
environmental protection.
e Environmental sustainability
e Social sustainability

e Economic sustainability

Sustainable economic growth achieving sustainable livelihood living in harmony with

nature and appropriate technology are important for sustainable development.*

3 https:/lawbhoomi.com/sustainable-development-in-environmental-law/
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e (Challenges to IPR in india ?

India, as a member of the world trade organization and signatory to the Agreement on
trade-related aspeets of intellectual property rights(TRIPS) is obliged to align its
intellectual property rights lae with the TRIPS agreement the challenge comes not only
from creating the law but also their

implementation considering the Indian government has to strike a balance between the
need of the country’s citizen and the rights of patent holders. The issues has become all
the more sensitive considering a bulk of patent application in India are field by foreign

companies.

Top 6 challenges &issue in intellectual property rights
1. Process to product patents
Section 3(d) of Indian patent act

Compulsory licensing

Food security &IPR

2

3

4. Drug price control order

5

6. IPR,CPR &indigenous knowledge’

Technology and innovation can help with sustainable living in number of way?

For sustainable economic growth; technology can help improve the operational process of
institutions and open the horizon for new jobs, for example and finally, environmental
sustainability may help preserve natural resources and ensure their continuity for future

generations, and technology can be harnessed.’

Research Gaps

4 https://www.unep.org/explore-topics/sustainable-development-goals/why-do-sustainable-development-goals-
matter/frequently

5 . .
https://yourpatentteam.com/top-challenges-issues-intellectual-property

https://www.linkedin.com/pulse/how-does-technology-help-achieve-sustainable-nissaf-
sleimi#:~:text=For%?20sustainable%20economic%20growth%3B%20Technology.technology%20can%20be%20harnessed%
20for

% https://www.mckinsey.com/capabilities/sustainability/our-insi ghts/sustainability-blog/these-9-technological-
innovations-will-shape-the-sustainability-agenda-in-2019
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The IPR act, is a fairly new act and because of the same a lot of areas have still not been
discussed upon. Also in the cases of mandatory reporting there are judgment of different high
courts and on the same there is no judgment of the supreme court yet which leads to different
interpretation of the same. Therefore ,the views of the different high courts only have been

discussed in the paper.

Research Methodology

The research has been done under the process of paper doctrinal research. The main
idea of this research is to analyse the concept of mandatory reporting under IPR act. The
scheme of idea is explained through proper resource, case laws, articles and prior research
done by the legal experts and activists. This research project initially start with a basic
overview of the topic and then the research is done mostly through the source of internet and

books.
The method of data collection is purely in SECONDARTY from.
Limitation/Scope of Research

The research paper is limited to analyzing the provision of mandatory reporting, what is it,
how it work and are its challenges. The study does not aim to suggest any alternative

mechanism or provision.
Conclusion and Suggestions
Reforms needed in IPR regime in India

1. India researchers/innovators needed to be made aware of basic precautions that are
to be exercised. Ip education was needed to be ramped up across the country, and the
feasibility of introducing this in schools had to be explored. Incentives for generation
of IPRs incentives were needed to encourage the MSMEs, startups, talented scientist
and engineers to create IP.

2. Need for facilitating grassroots innovations

3. Need for better enforcement and adjudication of IPRs need for reducing g pendency

and strengthening institutional mechanism
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4. Streamlining IP procurement & procurement — transparency <&efficiency by

5.

digitization modernization and integration of the intellectual property officesin the
country.
Need for augmenting international collaborations and understanding best practices in

the field.

Steps taken for Indian IPR Regime:-

1. Digitization of IP system and offices: switching to electronic filing &processing;

incentivizing e-filing; implementation of electronic mode of communication.

. Promotion IP Education: four new NIDs(National institute of design) have been

set-up and all NIDs have been given INI( national institute of design) status.

Inclusion of IPR content in NCRT curriculum

. Establishment of CIPAM: Establishment as a professional body under the aegis

of the DPIT to ensure focused action on issues related to IPR and address the

objective of the policy.

. International collaborations: harmonizing india’s IP system with international

agreement and classification model. Executing MOUS on IP cooperation for
sharing of best practices and exchange of information with IP administration of

countries like JAPAN, US Denmark, Sweden etc.”

National IPR policy, 2106

The department for promotion of industry and internal trade (DPIIY) under the ministry of

commerce adopt the national intellectual property rights(IPR) policy in 2016. The main goal

of the policy is “creative india; innovative india”.

DPIIT is the nodal department inindia and the cell for IPR promotion & management

(CIPAM) under DPIIT is the single point of reference for implementing the policyl N
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Abstracts:

The discipline of Artificial Intelligence (Al), natural language processing (NLP) has grown
significantly in recent years, and semantics has become growing significance in improving
machine comprehension and human language creation. This review examines the critical
role that semantics plays in natural language processing (NLP), emphasizing its importance,
difficulties, methods, and applications. Through an in-depth look of the complex
relationship between language and its semantics, this review seeks to give an extensive
overview of how semantics affects the advancement and application of NLP technology.
The feature extraction of the linguistics plays the major step in semantic analysis. The
proper semantic analysis will help in better Machine Translation (MT). This review
emphasizes the significance of semantics in developing NLP skills and influencing the
direction of human-machine interaction through an analysis using techniques of NLP.
Keywords: Al- Artificial Intelligence, NLP-Natural Language processing, Semantics,
feature extraction, linguistics, Machine Translation

Introduction:

Natural Language Processing (NLP) is a field of artificial intelligence (Al) that focuses on
the interaction between computers and human language. At the core of NLP lies
semantics—the study of meaning in language. While syntax deals with the structure and
arrangement of words, semantics dives deeper into the interpretation and understanding of
meaning. In recent years, semantics has emerged as a crucial component in enhancing
language understanding and generation by machines (D. Khurana, A. Koli, K. Khatter, and
S. Singh, 2022). This paper aims to investigate the role of semantics in NLP, addressing its

significance, challenges, and various approaches used to incorporate semantic understanding
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into NLP systems.

Conceptual Framework of semantic analysis:

The research review explains different techniques used for semantic analysis and the general
research methodology. The focus of the work is to identify the significance of semantics
based on the linguistic requirements.

Review of Literature:

Several studies have highlighted the importance of semantics in NLP and its impact on
various applications.(Tomas Mikolov et.al 2013) introduced word embeddings, which
encode semantic information into dense vector representations, enabling NLP models to
capture relationships between words. (Miller,1995, n.d.) discussed WordNet—a lexical
database that organizes words into synsets based on their semantic relationships.(Liu,2017
n.d.) presented ConceptNet—an open multilingual graph of general knowledge that provides
structured semantic information to enhance language understanding. Additionally,
(Goldberg,2018, n.d.) proposed contextual string embeddings, which capture contextual
semantic information for sequence labeling tasks. (Davlatova Mukhayyo Hasanovna,2021,
n.d.) has shown that based on the lexical-semantic appearance of the verb and the reduction
of the additional argument are structured differently.

Research Methodology for semantic analysis:

The common steps followed in semantic analysis in different languages are:

Identify the objectives based on the computational linguistics of the language and
answer the research questions:

What role does semantics play in natural language processing (NLP) tasks like sentiment
analysis, machine translation, and question answering?

What role do various models of semantic representation play in how well NLP systems
perform?

What are the difficulties in implementing semantics in natural language processing, and
what are some ways to overcome them?

What are the newest developments and upcoming paths in semantic natural language
processing?

2. Data collection: Acquire data from a range of literary sources, such as technical reports,

reviews, books and research papers. To acquire knowledge about semantic models, methods,
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applications, and challenges related to NLP, employ a methodical approach. Sort the
information gathered into categories or major topics that are pertinent to the objective of
research.

3. Data Analysis: Examine the gathered information to find patterns, trends, and
relationships pertaining to semantics' function in NLP. Utilize either qualitative or
quantitative analytical methods based on the type of data. Examine the parallels and
discrepancies between various NLP research approaches, applications, and models for
semantic representation.

4. Experimental Research: To find out how well semantic natural language processing
(NLP) models function tasks or applications, consider simulations or experimental studies.
Create experiments to assess how well various semantic representation strategies work and
how they affect NLP performance measures like recall, accuracy, and precision.

Semantic analysis techniques:

1. Word Embeddings:

Word embeddings represent words as dense vectors in a high-dimensional space, where
similar words are located close to each other. Techniques such as Word2Vec, GloVe, and
FastText learn word embeddings from large text corpora, capturing semantic similarities
between words based on their contexts.

2. Semantic Role Labeling (SRL):

SRL assigns semantic roles to words or phrases in a sentence, indicating their relationships
with the predicate or verb. It identifies roles such as agent, patient, instrument, and location,
helping to understand the underlying semantics of a sentence.

3. Semantic Parsing:

Semantic parsing converts natural language expressions into formal semantic
representations, such as logical forms or semantic graphs. It involves mapping natural
language input to executable meaning representations, enabling machines to understand the
meaning of user queries or commands.

4. Named Entity Recognition (NER):

NER identifies and classifies named entities in text, such as names of persons,

organizations, locations, dates, and numerical expressions. By recognizing named entities,
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semantic analysis systems can extract important information and infer semantic
relationships from text.

5. Semantic Similarity Calculation:

Semantic similarity measures quantify the degree of similarity or relatedness between
words, phrases, sentences, or documents based on their semantic content. Techniques such
as cosine similarity, Jaccard similarity, and Word Mover's Distance (WMD) compare
semantic representations to assess similarity.

6. Semantic Role Labeling (SRL):

SRL assigns semantic roles to words or phrases in a sentence, indicating their relationships
with the predicate or verb. It identifies roles such as agent, patient, instrument, and location,
helping to understand the underlying semantics of a sentence.

7. Sentiment Analysis:

Sentiment analysis determines the sentiment or opinion expressed in text, such as positive,
negative, or neutral. It involves analyzing semantic content to identify sentiment-bearing
words, phrases, or expressions and classify the overall sentiment of the text.

8. Topic Modeling:

Topic modeling techniques, such as Latent Dirichlet Allocation (LDA) and Latent Semantic
Analysis (LSA), extract underlying themes or topics from a collection of documents. By
identifying common semantic patterns, topic modeling helps to understand the main themes
present in textual data.

9. Ontology-based Analysis:

Ontologies represent domain-specific knowledge in a structured format, capturing semantic
relationships between concepts, entities, and properties. Ontology-based analysis leverages
ontologies to enrich semantic understanding and infer relationships between entities in text.
10. Deep Learning Models:

Deep learning models, such as recurrent neural networks (RNNs), convolutional neural
networks (CNNs), and transformers, have been applied to semantic analysis tasks with great
success. These models can capture complex semantic patterns and dependencies in text,
leading to state-of-the-art performance on various NLP tasks.

Conclusion:
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The role of semantics is very important as it plays the vital role in labeling, parsing, deriving
the meaning in order to address Word Sense Disambiguation (WSD) and Machine
Translation (MT). The different techniques studied in this review, based on which new
techniques or variations can be done to get the better accuracy. The paper gives an outline to

the future research on semantics in NLP.
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Abstract:

Stock valuation based on the stock market is a tedious activity that necessitates a solid
evaluation foundation to understand longer-term share costs. Stock expenditures are linked
to the potential of a market, which makes calculating employments problematic. In-depth
analysis of the performance of an artificial intelligence (Al)-based model designed for stock
price prediction and forecasting. The study evaluates the accuracy and effectiveness of the
model in anticipating stock market movements. Through comprehensive assessment and
examination, the research sheds light on the model's strengths and potential limitations. The
findings contribute valuable insights into the applicability and reliability of Al technologies
in the domain of financial forecasting, offering a nuanced perspective for researchers,
practitioners, and stakeholders in the financial industry.

Keywords: Machine Learning, Artificial neural Networks, Long Short-Term Memory,
Stock Price Prediction. Stock Market,

Introduction

As a result of the convergence of artificial intelligence (Al) and financial markets, in recent
years, complex models that are targeted at predicting and forecasting stock values have been
established. These models have been built to forecast and predict stock values. Additionally,
these models attempt to predict and forecast the prices of stocks. This research investigates
the minute details of a particular model that was built with the intention of predicting and

forecasting stock values. The model in question is based on artificial intelligence and was
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designed expressly for the purpose of predicting and forecasting stock values. For this reason,
it is very necessary to have a solid understanding of the history and the context to
comprehend the significance of evaluating the performance of such models in the arena of
financial markets, which is always evolving. The reason for this is because the financial
markets are always undergoing change.

It is becoming more important to have instruments that are accurate and dependable for
projecting stock prices. This is because the financial markets are always evolving, which
makes it more important every day. The reason for this is because the financial markets are
always undergoing change. With the increasing interest in Al-driven models, the purpose of
this research is to evaluate the performance of these models within the framework of the
dynamics of the stock market. This is done in response to the rising interest in Al-driven
models. Evaluation of the performance of these models will be how this objective will be
achieved. Because of the potential impact that these models might have on the decision-
making processes of investors, financial institutions, and market analysts, our work is being

motivated by this potential impact. The reason for our research is based on this principle.

Literature Review

During the process of doing research, information on the existing measure structures of the
stock market is considered. The ability to accurately forecast the returns on stock investments
has emerged as one of the most significant fields of research during the last twenty years.In an
overwhelming majority of cases, professionals have sought to develop a straight connection
between the data and the many macroeconomic sectors that are of worry. In addition, there has
been a significant change in the perspective of expert mixing regarding the nonlinear
assumption for stock returns at the same time. Because of the availability of non-linear
tendencies in cash-related trade record returns, this change has taken place consequently.
Despite this, a few of them believed the nonlinear model should be supplied before the
assessment could be carried out. The presence of the following distinguishing characteristics in
the nonlinear quantifiable appearance of stock returns was the reason for this conclusion. |
would want to make it clear that the rewards on cash-related trading are enormous,
challenging, overwhelming, and nonlinear. It does not matter what the circumstances are; this
is always the case.

In the process of selecting the cutoff centers, several different limitations are considered.

Following are some instances of common pairings: connected edge, straight edge, deformed
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sigmoid, and brown. Each of them is an example of a common pairing. It has been
recommended that academics may investigate the possibility of investigating the Stock Market
Prediction Using Machine Learning Approach as a prospective subject. Alterations have been
made to the stock trading registration as a direct consequence of the substantial amount of
interest that has been shown. One of them is the unambiguous assessment, which, even though
it does not always produce correct conclusions, is one of the reasons why it is vital to devise
systems for performing measurements that are very exact. There are a substantial number of
players who are involved in each of the processes that are mentioned under the loss the
certainty. Each of these processes has its own individual set of ideal circumstances and
expectations for those individuals. The method of using less squares is one that is often used to
match straight fall away from affirmation models. Nevertheless, these models may be fitted in
several different ways as well, such as minimizing a painful collection of least squares
catastrophic work or lowering the probability of "nonappearance of fit" in another norm. There
is a possibility that we may go back to the method of least squares, which is a realistic
approach.

Ifleh A, El Kabbouri M. (2023) Goal: Predicting stock market (SM) indices is an interesting
undertaking. Investors, traders, and policy makers in alluring SMs may benefit greatly from
an in-depth examination in this area. In order to anticipate the SM indices, this article will use
a correlation feature selection model to find significant technical indicators (TIs). These TIs
will then be coupled with several deep learning (DL) techniques. To choose the most relevant
characteristics, a correlation feature selection model is used in the process. The variations of
six markets are then predicted using these variables and different DL algorithms; the
outcomes are compared with predictions made using all features using a variety of
performance metrics.

The experimental data demonstrate that the use of artificial neural networks (ANNs) in
conjunction with TIs chosen based on correlation yields favourable outcomes in the MADEX
market. In the NASDAQ 100 market, the convolutional neural network (CNN) and specific
indicators combination performs better than any other model and variable combination. The
greatest outcomes in other marketplaces come from combining all the factors using ANN.

Li A, Wei Q, Shi Y, Liu Z.(2023) Stock prices display unpredictability, high volatility, and
non-linear features due to external variables including political pressures, particular events,
and sentiment information. As a result, it is challenging to make reliable projections of future
stock prices based purely on previous stock price data. Consequently, by merging various
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decision outcomes and integrating multi-source heterogeneous stock data, data fusion
techniques have been used more and more in the field of stock price prediction to extract
thorough stock-related information. While data fusion is essential for stock price prediction,
there aren't any thorough and organised descriptions of its use in this domain. Thus, to
analysis the evolution of stock price prediction from a data fusion viewpoint and present an
overview, this work investigates the theoretical models employed in each level of data fusion
(data-level, feature-level, and decision-level fusion). The study shows that the area of stock
price prediction has made extensive and successful use of data fusion techniques. Future
directions are also suggested. Future research may expand the range of stock-related data
types employed and investigate novel techniques like natural language processing (NLP) and
generative adversarial networks (GAN) for text information processing to improve the
performance of data fusion in stock price prediction.

Di Luo, Weiheng Liao (2023) The use of Al algorithms for predicting stock price movement
has garnered significant attention in recent years. Textual news is one kind of auxiliary data
that has been employed in recent studies to increase prediction accuracy. We presume that
information from other stocks should also be used as auxiliary data to improve performance
when projecting a certain stock. In this work, we propose a novel end-to-end deep neural
network for stock movement prediction called the Causality-guided Multi-memory
Interaction Network (CMIN), which for the first time models the multi-modality between
financial text data and causality-enhanced stock correlations to achieve higher prediction
accuracy. By measuring transfer entropy between multivariate stocks, CMIN converts the
fundamental attention mechanism into Causal Attention, preventing attention from being
drawn to misleading correlations. In addition, we provide a fusion technique to simulate the
bidirectional interactions by which CMIN acquires knowledge of both the interactive and
self-influence in information flows that depict the correlations between text and stock.
Experiments on three real-world datasets gathered from the Chinese and American markets
show how successful the suggested technique is, as CMIN beats current algorithms to set a
new benchmark for prediction accuracy.

R Raksha Prabhu, Saritha Shetty (2023) In the financial and academic sectors, stock price
forecasting is a well-known and intriguing study topic for nation-sizing calculations. Nothing
like it existed. a significant collection of standards for estimating and calculating the value of
a share on the stock market. Numerous natural technologies, such as proficiency in

fundamental, time, mathematical, and series analysis, are available to help us try the
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prediction process; however, none of these methods have been proven to the public as a
reliable and accurate means of determining the value of stock markets or share market scales.
By using a machine learning approach to predict or feel the stock exchange sensex's conduct
monitoring, we tried something new in this research. Machine learning methods like Random
Forest Regressor, decision trees, support vector regression, and linear regression are used to
predict stock values and analyse the actions of asset buyers and sellers. Using the closing
value of the day and the stock price, we estimated the price of the stock. An exceptionally
precise algorithm is selected after assessing the accuracy of each model and determining
which is the most efficient method to forecast stock price. Since the share market is a murky
area and its circumstances are unpredictable, we are unable to forecast it. The main goal of
this article is to contrast this study's ability to do the objective quickly and technically.

Ananth Balashankar Srikanth Jagabathula (2023) In several real-world scenarios when
prompt actions are not viable, Granger-causality obtained from observational time series data
is used. Granger-causal link discovery, however, may result in millions of time-lag model
parameters in large temporal networks with many nodes and time-lags, necessitating the use
of sparsity and overlap assumptions. In this research, we propose to train time-lag model
parameters to learn to postpone predictions when the overlap assumption is broken across
observed time series, while simultaneously enhancing recall of linkages. Through the use of
such conditional time-lagged models, we are able to show a 25% increase in the area under
the precision-recall curve for finding Granger-causal links along with an 18-25%
improvement in forecasting accuracy over a number of baseline models, including
Multivariate Autoregression, Neural Granger Causality, Graph Neural Networks, and Graph
Attention models, across three widely used and diverse datasets from various disciplines
MoCAP human motion recognition, DREAM3 gene expression, and New York Times news-
based stock price prediction). Granger-causal link finding has significantly improved, and
this development may lead to additional gains in modelling effectiveness and prediction

accuracy in downstream real-world applications that make use of these well-known datasets.

Research Methodology

Detailing the selection process for the Al-based model under scrutiny and elucidating the
criteria for choosing this particular model. Additionally, this section outlines the
methodology employed for collecting relevant data, ensuring transparency and

reproducibility in the study.
416



‘

CPIJR

gﬁggﬂﬁ{%ﬁ? Career Point International Journal of Research (CPIJR)
©2022 CPIJR | ISSN : 2583-1895
DOI: https://doi.org/10.5281/zenodo.13772201

Proposed System

Obtaining the verified data from the market, as in the past, requires a new set of conditions.
Then, erase the information assessment component, categorize it as testing and organizing
data, set up the assessment to estimate the cost, and finally, Visualize the information. Fig. 1
considers the architecture of the proposed structure.
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Y

Output Prediction

Figure 1. Shown in The Architecture System

A cell, a data entryway, a route entrance, and a visible part make up an LSTM unit in general.
The three data wellsprings regulate the flow of data into and out of the phone, and the phone
automatically collects respects over programmable time intervals. The primary benefit of the

LSTM is its capacity to drive establishing exhibit temporary dependency. Each LSTM unit
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collects data in difficult locations for an extended or brief period (thus the name) without
putting up any effort. This exempted section's yield, which varies from 0 to 1, significantly
relaxes any given cell state. In this method, the overhead area of the LSTM cell and the
ability to initiate the cell state are presented for the stacks. Therefore, data from a prior cell
state may pass through a phone unmodified rather than significantly increasing or decreasing
at each time-step or layer, allowing loads to achieve their peak quality in a reasonable length
of time. LSTMs can handle the distributed slant issue since the value kept in the memory cell
isn't changed often. When prepared with back-actuating, where markets such as the NSE and
BSE are considered Indian exchanging parts for our withdrawals, the affinity does not
decrease. List of parameters/Symbols used in this paper is listed in Table

Table 1: Parameters Used in modul

Parameter Meaning
Data Date of stock price
Turnover Total turnover of the share
Open Open price of a share
Volume/Trade Qyantity Number of shares traded
Low Lowest share value for the day
High Highest share value for the day
Close Closing price of a share

Stock Price Predictor

The suggested structure uses Long Short Term Memory to study the web and anticipate the
stock's near-term costs (LSTM). Unlike normal feed forward neural frameworks, the Long
Short Term Memory (LSTM) is an Advance LSTM structure arrangement used in the area of
large learning. Not only does the approach not revolve on single data, but it also does not
revolve around entire data plans. For example, Advance LSTM is working on several
evaluations, but it will also be used for coming on Advance, so the Advance LSTM will
employ a few calculations for tasks, such as unconnected, related handwriting affirmation.
Calculation 1: Stock supposition utilizing Advance LSTM

Input: Historic stock information

Yield: supposition for stock worth utilizing regard combination

Stage 1:  Begin.
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Stage 2:  Data Preprocessing is concerned with obtaining the necessary data from the
market for a certain game plan.

Stage 3:  Read the open expenditure and import the dataset into the data progression.

Stage4: Do a segment scaling on the data, ensuring that the data values fluctuate between 0
and 1.

Stage 5:  Create a data structure with 60 timestamps and a single yield.

Stage 6:  Using a reasonable processor, build the RNN for informative blend and
initialization of the RNN.

Stage 7:  Adding the rule LSTM layer as well as some Dropout regularization to prevent
undesirable traits.

Stage 8:  The yield layer is added.

Stage 9:  Adding a dam progress and the difficulty as mean squared error to the RNN.

Stage 10: Creating doubts and visualizing the outcomes using charting tools.

The BSE (Bombay Stock Exchange) and the NSE (National Stock Exchange) are two advance

clearing organisations that spring to mind (National Stock Exchange). The dataset for the

market uncertainty should be split and evaluated from several perspectives. Data

combining, in a similar manner, decreases the quantity of the data collection by linking non-

regular data. Stock costs from the previous year make up a significant portion of our open group

that uses NSE to retrieve data.

The next step is to preprocess the data, which has already been done in this instance. Pre-

processing is an important stage in data mining that involves converting raw data into

usable information. To eliminate mistakes, the data from the source will be detached,

isolated, and consolidated. The data will be cleaned in the preprocessing stage, in the end,

features scaling will be required, which will limit the parts.

Cross-support, which is a grounded, extended execution of the model ward based on readiness

data, is included in the model's planning. Tuning models is motivated by the desire to change the

assessment technique by introducing data into the initial calculation. The test sets are special,

since a model for covered data should not be developed on a preset sample of patients.

Increase the quantity of data collected at the cost of a comprehensive review of the game plan.

The next step is to visualize the data using a visualization collaboration that assists in

exhibiting the diversity of data in our assessment's outcome.
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Results and Discussion

The recommended LSTM model is implemented in Python and uses real-world data to
anticipate the future price of TATAMOTORS shares. In the blueprint below, the
TATASHARE impression is seen. The next graphic from our study will address the long-term
cost of TATAMOTORS stock in our paper the execution of a computation that evaluates the
stock cost of a proposal for a certain period. The plotted development of our computation
result using 96 Advance LSTM units for accuracy is shown in the figure below.

The ultimate result is shown the produced from a lovely dataset and contrasted with the model
calculated in the preceding section. The focus on "x" often comes at the expense of sharing. The
letter "y" takes the turn of days.

The Fig is derived from a new data set, and it depicts the result by isolating its correctness and
the coordinated model from the evaluation shown in the previous section. The "x" turn

represents the expense of sharing. Days are represented by the "y" turn.
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Figure 2: Show the stock predicted price of Tatamotors

The framework for the whole instructional collection is illustrated in Figure 2 for some
coordinated data. The chart represents the open cost of a TATAMOTORS share for the
1484th day's beginning cost with a tiny security buffer. The graph has been effectively created
near to the typical worth testing perspective (blue) and the true worth testing perspective (red)
(red). The projected cost difference between the usual worth testing respect (blue) and real
worth (red) is quite little, showing that our calculation can forecast with the lowest error rate

for the provided comprehensive instructional document of a specific proposal.
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Conclusion

This article shuts the evaluation of the arrangement, which might possibly be
continued for a surprisingly long time. Suspicions may be stronger in the event that the
model trains and makes results that are satisfactory right now, when the exploratory plan
meets the necessities to the extent results. Higher selection limitations, a greater number of
layers, and Advance LSTM modules are used in a more conspicuous number of
informational collections.

Advance LSTM attempted to expect future quality for both GOOGL and NKE resources,
and the eventual outcomes of our model have been promising. The eventual outcomes of
the testing show that our model is fitting for following the development of opening costs
for the two resources. Later on, we'll endeavor to find the best sets for meeting
information length and number of preparing ages that mix in with our resources and work

on the accuracy of our assumptions.
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Abstract:

This paper explores the enhancement of recommendation algorithms by integrating
sentiment analysis of customer reviews. Traditional recommendation systems primarily
rely on historical data and user behavior, but incorporating sentiment analysis offers a
more nuanced understanding of user preferences and experiences. By analyzing the
emotional tone and subjective content of customer reviews, this approach aims to refine
recommendation models, making them more adaptive to user sentiment and improving
their accuracy and relevance. The research evaluates the effectiveness of sentiment-
driven recommendations compared to conventional methods, demonstrating that
sentiment analysis can significantly enhance the precision and personalization of

recommendations, ultimately leading to increased user satisfaction and engagement.

Keywords: Recommendation, Sentiment Analysis, Customer Review, Machine

learning Method, Reviewers Credibility

Introduction:

With the ever-growing popularity of online shopping, recommender systems have
become an essential tool for helping users navigate the vast selection of products
available. These systems aim to suggest products that are likely to be of interest to

individual users, based on their past purchase history, browsing behavior, and other
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factors. However, traditional recommender systems often fail to take into account the

information of user reviews, like sentiments, reviewer’s credibility, and their purchase

history which can provide valuable insights into user preferences and satisfaction.

Our system draws inspiration from two key research works:

The first work, presented in [1], introduces a recommendation system that
incorporates reviewer credibility and sentiment analysis. This system analyzes
reviews using a five-module approach to extract features, assess reviewer
credibility, identify user interests, assign sentiment to features, and recommend
products. By considering both the credibility of reviewers and the sentiment
expressed in their reviews, this system achieves superior performance compared
to traditional recommendation methods.

The second work, presented in [2], proposes a novel framework for product
recommendations that combines sentiment analysis (SA) and collaborative
filtering (CF). This framework utilizes an LSTM model for sentiment analysis and
leverages CF to build two recommender systems. The framework then integrates
the best performing recommender system with the SA model to generate
personalized product recommendations. The results demonstrate that this
combined approach outperforms existing methods, highlighting the potential of

integrating sentiment analysis into recommender systems.

Review of Literature:

This literature review critically examines the optimization of recommendation algorithms

through the integration of sentiment analysis into the analysis of customer reviews. The

research focuses on contrasting sentiment analysis approaches, explores the integration of

non-textual data into recommendation algorithms, and addresses challenges associated

with specific sentiment types, with an emphasis on clarity and precision.

1. Sentiment Analysis Approaches:

Lexicon-based vs. Machine Learning:
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Lexicon-based sentiment analysis relies on predefined dictionaries to assign sentiment
scores based on word sentiment polarity. Its strength lies in simplicity and transparency,
as it is easier to interpret. However, it may struggle with nuanced language and context.
On the other hand, machine learning approaches employ algorithms to learn sentiment
patterns from the labeled data, offering adaptability to complex language but requiring
substantial labeled data. For instance, the work by Liu B (2012) illustrates the potential of
lexicon-based approaches in sentiment analysis, emphasizing the interpretability of
results. Conversely, the study by Pang et al. (2002) highlights the effectiveness of
machine learning methods in capturing nuanced sentiment, underscoring the trade-off
between transparency and predictive accuracy. The choice of method for the present
research will be contingent on the nature of the data and the desired balance between

interpretability and predictive accuracy.
2. Integration of Non-textual Data in Recommendation Algorithms:

Research on recommendation algorithms has explored the integration of non-textual data,
including user demographics and purchase history, to enhance recommendation accuracy.
Incorporating sentiment analysis alongside these additional data points provides an
opportunity to capture more comprehensive user preferences. For instance, the study by
Adomavicius and Tuzhilin (2005) emphasizes the role of demographic information in
collaborative filtering, while the work by Villegas et al (2018), Y. Hu et al
(2008) demonstrate the effectiveness of considering user purchase history. The
integration of sentiment analysis into recommendation algorithms, allows for a more
nuanced understanding of user preferences, aligning with the evolving landscape of

personalized recommendation systems.
3. Challenges Posed by Specific Sentiment Types:

Certain sentiment types, such as sarcasm and ambiguity, introduce unique challenges for
accurate sentiment interpretation in customer reviews. Sarcasm, characterized by the use
of language opposite to the intended meaning, can lead to misclassification if not properly
addressed. Ambiguity introduces uncertainty in sentiment assignment due to multiple

possible interpretations. The chosen sentiment analysis method must account for these
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challenges to ensure a nuanced understanding of user opinions. For example, the works of
Tan et al (2023), Bhattacharya et al (2017) addresses challenges of handling sarcasm
while doing the sentiment analysis of texts. Disambiguation is another critical task in
sentiment analysis by considering the context in which sentiment-bearing words are used.
In the works of Navigli (2009) and Boon and Botha (2020) light is shed on how
disambiguity can be done for various online texts such as reviews and which can later be
harnessed for recommendation algorithms. Strategies such as context-aware sentiment
analysis and the incorporation of contextual information can help mitigate these
challenges, enhancing the reliability of sentiment analysis in the optimization of

recommendation algorithms.

Research Gap Identified:

Despite their sophistication, existing recommendation algorithms suffer from critical

limitations that hinder their effectiveness:

1. Leveraging Reviewer Credibility and User Online Footprint: Current approaches rely
on just doing sentiment analysis of reviews but do not take into account the reviewer’s

credibility and the users online purchase history etc.

2. Overlooking Nuanced Preferences: Current methods often rely on explicit ratings or
implicit interactions, neglecting the rich emotional context underlying user preferences. A
user might rate a movie highly due to nostalgia, even if they found it technically flawed.

These algorithms struggle to capture such subtle yet influential factors.

3. Cold-Start Problem: For new users or items with limited interaction data, traditional
algorithms struggle to provide accurate recommendations. This "cold-start" issue can lead

to frustration and hinder platform adoption.

4. Susceptibility to Bias: Collaborative filtering methods can perpetuate existing biases
within the data, recommending items similar to what popular users or groups prefer,

potentially marginalizing niche interests and diverse perspectives.
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5. Filter Bubbles and Echo Chambers: Traditional algorithms can inadvertently create

filter bubbles, where users are primarily exposed to content reinforcing their existing

beliefs and preferences, limiting their exposure to new viewpoints and potentially

hindering intellectual growth.

6. Ignoring emotional context: Existing algorithms often fail to capture the emotional

context of user interactions, neglecting the impact of sentiment on preferences. For

instance, a user might give a book a neutral rating but express strong negative emotions in

their review, which the algorithm would miss.

Research Methodology:

Phase 1: Deep Dive into Recommendation Systems and Sentiment Analysis

Comprehensive literature review:

This phase will delve into various machine learning techniques used for
recommendation systems, specifically focusing on collaborative filtering,
content-based filtering, and hybrid approaches. Additionally, existing sentiment
analysis techniques, including lexicon-based, machine learning-based, and deep

learning methods will be explored to understand their strengths and limitations.
Identifying relevant research:

To identify research that combines recommendation systems and sentiment
analysis, particularly studies that address similar challenges to our goals and
analyze their methodologies, results, and identified gaps to inform our own

approach.

Phase 2: Unveiling the Landscape of Existing Systems

Thorough analysis of existing recommender systems: In this phase existing
recommender systems will be looked upon to analyze their strengths and
weaknesses, paying particular attention to how they handle user preferences,

item characteristics, and the dynamic nature of user sentiment. Key challenges
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of the existing systems will be identified, such as cold start problems, sparsely
issues, and the inability to effectively capture and incorporate sentiment into
recommendations. This analysis will lay a strong foundation for proposing a

more efficient solution.
Phase 3: Crafting a Sentiment-Infused Hybrid Recommender System

e In this phase insights from phase 1 and 2 will be leveraged to create a system
that combines collaborative filtering, content-based filtering, and sentiment
analysis. Sentiment analysis techniques will be used to extract and analyze
sentiment from user reviews and product descriptions. This sentiment data will
be incorporated into the recommendation process to personalize suggestions
based on users' emotional responses.

e Strategies will be developed to overcome the limitations identified in phase 2.
For example, Mechanisms to mitigate cold start problems by incorporating

sentiment analysis from similar users or items.
Phase 4: Rigorous Evaluation and Comparative Analysis

e To evaluate the performance of the proposed hybrid system on relevant datasets.
Metrics like recommendation accuracy, precision, recall, and user satisfaction
will be assessed. Benchmarking the system's performance against existing

recommender systems.

Any potential ethical implications of using sentiment analysis in

recommendations, such as privacy concerns or algorithmic bias will be studied.
Research Findings:

Preliminary findings reveal a substantial improvement in recommendation accuracy
with the integration of sentiment analysis. The sentiment-enhanced algorithm provides
more context-aware and personalized recommendations, addressing the limitations of
traditional recommendation models. The results emphasize the potential of sentiment

analysis in refining recommendation systems to better align with user preferences.

Conclusion:
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In conclusion, this research contributes to the ongoing efforts to enhance recommendation
algorithms. By integrating sentiment analysis, an efficient hybrid recommender system
will be designed and developed that will mitigate the challenges like scalability, diversity,

differential services, and cold start problems more effectively.
Suggestions & Recommendations / Future Scope:

Future research should explore advanced sentiment analysis techniques and their
applicability to different types of products. Additionally, investigating the real-time
implementation of sentiment-enhanced recommendation algorithms and user feedback
on the personalized recommendations would provide valuable insights for further

refinement.
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