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Dr. R. Shivakumar, M.D.,
Chairman: SRM Group of Institutions
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Dr. R. Shivakumar, M.D.,

CHAIRMAN’S MESSAGE

The most wonderful creation of God is Human being.
The most wonderful creation of Human being is Education.
The most wonderful creation of education is Morality.

[ take this opportunity to reminisce over the glorious years of the existence and growth of College
of Science and Humanities SRM Institute of Science and Technology and my heart fills with love,
admiration and pride for the fertile soil which the college provides to the 17 years old, who enter its portals
as secondary students. to leave as responsible human beings. From the aspect of infrastructure to the
delivery of knowledge SRM Institute of Science and Technology now makes excellent facilities available
to its students and teachers in impressive forms. We have had very good results so far, our past students
are also doing well in lives. We have had full cooperation from the parents, teachers, staff and
administration. Other educational institutions look upto us for leadership in the field of education and

innovative approaches to teaching and guidance of the students.

I am extremely happy to learn that the Department of BCA is organizing the First International
Conference on Artificial Intelligence and Data Science (ICAIDS-2022) in Association with Object
Automation Software Solutions Pvt Itd, IBM, OpenPower. Onstitute and X-Scale Solutions to be held on

4™ and 5" of March. 2022.

Ramapuram : No. 50, Bharathi Salai, Ramapuram, Chennai - 600089, Phone: 044 4392 3256 / 3098
Trichy : SRM Nagar, Near Samayapuram, Trichy - 621105, Phone: 0431 225 8606 / 8608
WWW.STMOrg.com
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Dr. R. Shivakumar, M.D.,
Chairman: SRM Group of Institutions
Ramapuram & Trichy Campus

I’m sure this would be a flat form be great scholars from institutions all over the world to unite and
exhibit the glory of knowledge acquisition. I wish the department of Computer Application (BCA) and
the team a grand success and the contributors best wishes to the of the proceeding. My best wishes to all

who are associated with us in the growth of this institution.

CHAIRMAN

SRM Ramapuram & Trichy Campuses

Ramapuram : No. 50, Bharathi Salai, Ramapuram, Chennai - 600089, Phone: 044 4392 3256 / 3098
Trichy : SRM Nagar, Near Samayapuram, Trichy - 621105, Phone: 0431 225 8606 / 8608
WWW.STmOorg.com
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Mr.S.Niranjan, M.S.,
Co-Chairman’s Message

Companies recognize innovations as a positive practice in their day to day business operations.
The emerging technologies, evolving customer expectations and the globalized market place catalyze the

need for companies to quickly identify and adapt these new opportunities to capitalize faster than ever.

Its indeed my pleasure to place on record the remarkable years of existence and growth of the
SRMIST , College of Science and Humanities and I am immensely pleased to note that the Department of
Computer Applications (BCA) for conducting its First International Conference on Artificial Intelligence
and Data Science (ICAIDS-2022) in association with Object Automation Software Solutions Pvt Itd, IBM,
OpenPower, Onstitute and X-Scale Solutions between 4th and 5th March 2022.

I am sure that this international platform brings together the brightest minds from various sectors of
the industry for exchanging ideas to take the world next step forward. I appreciate the active participation

of all the distinguished International & National Speakers, Faculty, Research Scholars and Students of this
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International Conference to make this event a memorable one .

With Best wishes

Cb—Chairman
SRM Ramai)uram & Trichy Campus

No. 50, Bharathi Salai, Ramapuram, Chennai - 600089, Phone: +91 4392 3256 / 3098
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; my,Ph.D., %  INSTITUTE OF SCIENCE & TECHNOLOGY
Reglstrar (Deemed to be University u/s 3 of UGC Act, 1956)

Greetings from SRM Institute of Science and Technology!!!

It is an honour and a pleasure to send you a welcome address, just to underline how the research
initiatives across all the recent trends cover the way for the industrial world to strive forward
with huge advancements. It is happy to note that the Department of Computer
Applications(BCA) is Organizing 1st International Conference on Artificial Intelligence
and Data Science (ICAIDS-2022) in Association with Object Automation Software
Solutions Pvt Itd, IBM, Open Power, Onstitute and X-Scale Solutions on March 4th and
5th, 2022 .

The quest for knowledge has been from the beginning of time but knowledge only
becomes valuable when it is disseminated and applied to benefit humankind. It is hoped that
this conference will be a platform to gather and disseminate the latest knowledge in recent

advancements in emerging areas of diversified research fields covered during this conference.

[t is envisaged that the intellectual discourse will result in future collaborations between

Universities, research institutions and industry both locally and internationally.

I congratulate the conveners, coordinators and organizing committee members for their
dedication and hard work, who have been working tirelessly for organizing this conference in

a befitting manner.

[ wish them for their endeavors to spread knowledge.

Beger
_ strar
SRM Institute of Science and Technology

M Nagar. Kattankulathur
, -6032
Chengalpatju Dist, Tamilnadu, lndiz?.‘3

SRM Nagar, Kattankulathur - 603 203, Chengalpattu District, Tamil Nadu, India. Phone: +91-44-27454646, Fax: 044-27452343
Email: registrar@srmist.edu.in, Website: www.srmist.edu.in
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SRM

CHIEF DIRECTOR MESSAGE

Science and Technology has become a part and parcel of man’s life. Man can never be
isolated from the influence of Science and Technology. Imparting value based education to the
common masses is a sacred act which our educational institutions aim at and are imparting the
same meticulously down the years. Immense care is taken to impart quality education through
innovative methods, so that the students of our institution become eminent scholars in their
particular field and at the same time it is ensured that avenues are provided for the faculty
members to update themselves to stand the test of time.

The First International Conference on Artificial Intelligence and Data Science (ICAIDS-
2022) in Association with Object Automation Software Solutions Pvt ltd, IBM, OpenPower,
Onstitute and X-Scale Solutions on March 4th and 5", 2022 will be an enriching experience of
knowledge accumulation and assimilation.

My best wishes to the department of Computer Applications (BCA) of the College of

Science and Humanities and the entire organizing team.

Prof. N.Sethuraman

Chief Director.

No. 50, Bharathi Salai, Ramapuram, Chennai - 600089, Phone: +91 4392 3256 / 3098
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Dr. V. Subbiah Bhar athi, Director
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| am indeed proud that SRM Institute of Science and Technology is in the
journey of enriching lives and lifestyles of thousands and thousands of students and
staff. We can humbly claim to have added professionalism to impart knowledge in
these years and will continue to do so in the years ahead. It is quite inspiring to
watch and witness the research potential of our faculty and students at various
stages and situations each day. The management, administration and the faculty
members have been supportive of the various activities that were undertaken by in
view of helping researchers reach the summit of perfection and professionalism in
whatever task they took on.

| take this opportunity to congratulate the Dean and his team of committed
faculty members for their commitment towards value based quality teaching and
unstinted efforts put in organizing the First International Conference on Avrtificial
Intelligence and Data Science (ICAIDS-2022) in association with Object
Automation Software Solutions Pvt Itd, IBM, OpenPower, Onstitute and X-Scale
Solutions on 4th and 5th March 2022 with all its objectives being fulfilled. My
hearty congratulations and best wishes to the entire team of College of Science and
Humanities. | thank the management and the college administration for standing
with us for progress in all that we endeavour.

SRM Institute of Science and Technology
Ramapuram Campus, Bharathi Salai, Ramapuram, Chennai 600 089. Tamil Nadu, India

Phone: +91 44 4392 3133|E-Mail: office.admin@srmist.edu.in|Website: https.//srmrmp.edu.in
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Dr.C.Sundar
Dean
College of Science and Humanities

Many people feel as if they're adrift in the world. They work hard, but they
don't seem to get anywhere worthwhile. A key reason that they feel this way is that
they haven't spent enough time thinking about what they want from life, and haven't
set themselves formal goals. After all, would one set out on a mgjor journey with no
real idea of their destination? Probably not! Goal setting is a powerful process for
thinking about one’s ideal future, and for motivating oneself to turn one’s vision of
this future into reality. The process of setting goals helps one choose where he/she
wants to go in life. By knowing precisely what one wants to achieve, one knows
where he/she has to concentrate their efforts.

College of Science and Humanities of SRM Institute of Science and
Technology strives very hard in focusing Faculty members, students and the
researchers towards definite goals and finds viable means to enable them to achieve
the goals fixed. | wish to congratulate the entire teaching and non-teaching faculty,
the students, on their commendable efforts in organizing the First International
Conference on Artificial Intelligence and Data Science (ICAIDS-2022) in
association with Object Automation Software Solutions Pvt. Itd, IBM, OpenPower,
Onstitute and X-Scale Solutions on 4th and 5th March 2022. It is a matter of great
pride that the College has made consistent progress towards development in
providing opportunities for the teaching and research communities to enrich
themselves with the latest trends and updates, year on year, in academic and co-
curricular activities.

The college management and administration is on their heels day in and day
out to turn dreams into realities, imaginations into real incidents and wishes into
glowing actions.

| have great pleasure in conveying my best wishes to all those who have been
responsible in organizing conference of this sort.

SRM Institute of Science and Technology
Ramapuram Campus, Bharathi Salai, Ramapuram, Chennai 600 089. Tamil Nadu, India

Phone: 0 44 4392 3133,044 4393 3042, 3145
E-Mail: office.fsh.rmp@srmist.edu.in Website: www.srmist.edu.in
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Ramapuram Campus
College of Science & Humanities

Dr. J. Dhilipan, VP Admin

Dear Professors and Researchers,

It is my privilege and honor to welcome you al to the 1st Internationa
Conference on Artificia Intelligence and Data Science (ICAIDS-2022) in
Association with Object Automation Software Solutions Pvt Itd, IBM, OpenPower,
Onstitute and X-Scale Solutions on March 4th and 5th 2022 & SRM Institute of
Science and Technology , Ramapuram Campus.

The main goa of organizing this conference is to share and enhance the
knowledge of each and every individua in this fast-moving Information Era. We
have given a good opportunity for those who have a thirst in knowing the present
technological developments and aso share their ideas. Additionaly, this
Conference will also facilitate the participants to expose and share various novel
ideas. The Conference aims to bridge the researchers working in academia and
other professionals through research presentations and keynote addresses in current
technological trends. It reflects the growing importance of Artificial Intelligence
and Data Science as a field of research and practice for contribution and better
opportunities in the IT industry. You will get ample opportunities to widen your
knowledge and network.

| want to thank in advance the conference committee for extending their
valuable time in organizing the program and all the authors, reviewers, and other
contributors for their sparkling efforts and their belief in the excellence of ICAIDS -
2022.

| cordialy invite al the enthusiasts to participate with full vigor in this
celebrated event which can give immense exposure and global opportunitiesto all.

My Best Wishesto you all.

SRM Institute of Science and Technology
Ramapuram Campus, Bharathi Salai, Ramapuram, Chennai 600 089. Tamil Nadu, India

Phone: 0 44 4392 3133,044 4393 3042, 3145
E-Mail: office.fsh.rmp@srmist.edu.in Website: www.srmig.edu.in
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SRM Institute of Science and Technology
Ramapuram Campus

College of Science & Humanities

Friday, 4th March, 2022

Dr.N.Asokan
Vice Principal Academic
College of Science and Humanities
SRM IST Ramapuram Campus
Chennai, India
Message

Very Warm and Very Happy Greetings to all. | am delighted that Department of Computer
Applications (BCA) is Organizing 1st International Conference on “Artificial Intelligence
and Data Science (ICAIDS-2022) in Association with Object Automation Software Solutions
Pvt Itd, IBM, OpenPower, Onstitute and X-Scale Solutions on March 4th and 5th, 2022”.

The quest for knowledge has been from the beginning of time but knowledge only becomes
valuable when it is disseminated and applied to benefit humankind. It is hoped that ICAIDS-
2022 will be a platform to gather and disseminate the latest knowledge in recent
advancements in emerging areas of diversified research fields covered during this
conference.

This conference is a tumultuous opportunity for Academicians, Scientist, Researchers and
Students to demonstrate their research skills, to share their experience and research
findings and applications of science and engineering. This conference will be one for us to
share our thoughts and exchange ideas on how to chart our journey forward to reach new
heights.

My heartiest congratulations to all the faculty members of BCA department and all the
participants from all over the world for their enthusiastic participation and invaluable time

invested as part of their Life Long Self Learning.

I am privileged to say that this conference will definitely bring out the new knowledge to
solve the day after tomorrow’s social problems through technology.

| wish the conference a grand success.

Dr.N.Asokan

Bharathi Salai, Ramapuram, Chennai 600 089. Tamil Nadu, India
Phone: 0 44 4392 3133,044 4393 3042, 3145

E-Mail: office.fsh.rmp@srmist.edu.in Website: www.srmist.edu.in
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Dr. Agusthiyar R
Professor & Head

Greetingsto all. Thisinstitution standstall for its successful, developed holistic system where the formal
education has been intricatdly woven with moral, spiritual and social education. The dynamism of the young
talent blooming in our garden is being tapped; the kills and the potentialities of its students and faculty
members are being mined out and chiseled. | would like to congratul ate the staff, the students of the Department
of Computer Applications (BCA) and all the others directly and indirectly associated in organizing the First
International Conference on Artificial Intelligence and Data Science (ICAIDS-2022) in association with Object
Automation Software Solutions Pvt Itd, IBM, OpenPower, Ongtitute and X -Scale Solutions on 4" and 5" March
2022. The mill started rolling long back and the efforts par excellence of the committed faculty members has
made all the difference.

We have an outstanding legacy of magnanimity, benevolence, astute foresight, and remarkable
leadership. We are but duty-bound to build upon this legacy to provide enriching holistic experience of

education for the faulty members, researchersall over the world.

| firmly commit to sustain the engagement and pace set by a vibrant and motivated faculty members
through the years and to rai se the bar even higher for the ultimate benefit of the research community and for the

development of the nation.

| am very happy to wish the conference a grand success.
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Sandhya Palani
Director of Business Development
Object Automation Software Solutions Pvt Ltd

On behalf of Object Automation, | am delighted in acknowledging the 1st International Conference
on Artificial Intelligence and Data Science (ICAIDS - 2022) organized by the Department of
Computer Application (BCA) of SRM Institute of Science and Technology in association with Object
Automation Software Solutions Pvt Ltd.

We are a leading Software Development and Training organization specialized in Artificial
Intelligence providing immersive consumer experiences and developing the next generation of an
intelligent system to make people discover the Power of Al and say Hello to the future.

We are honoured to be an elite partner with leading organizations like IBM, HPE, Microsoft Azure,
Dell, Lenovo, Open POWER, Red hat, etc.

We have joined hands with universities, start-ups, and industries to bring the latest Al technology,
allowing students, researchers, faculties and other trainees to use Al supercomputers, to learn and
optimize Al applications in a distributed environment which helps establish their overall
understanding of Artificial Intelligence from the perspective of their future.

We train students in Python programming, Data Science, Machine Learning, Deep learning, Bio
python, Al in Cybersecurity, NLP, Kubernetes, Open stack, Quantum Computing, Data engineering
on Microsoft Azure, and some analytic tools like Microsoft PowerBl and Tableau.

We also contribute to the Centre of Excellence where IBM is teaming up with universities, start-ups,
ISV, and industries to help develop further the impact of Al solutions for real-world opportunities in
association with the power servers. The IBM enterprise lab will play a major role in researching and
developing emerging Al technologies.

We are honored to be part of this brilliant event and appreciate the organizing committee
for showing a keen interest in organizing a successful Conference and contributing new ideas and
research findings.

For Object Automation Software Solutions Pvt Ltd

Authorized Signature

No.1, Nehru Street, Second Floor,
Kooturavu Nagar, Adambakkam, Chennai — 600 088
Email id — hr@object-automation.com Mob: +91 7397784815
www.object-automation.com
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CLASSIFICATION OF PRODUCT REVIEWSUSING SENTIMENT ANALYSIS
ON DATASET GENERATED USING WEB SCRAPING
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Abstract: - Therisein E-commer ce websites has widened
the utility of various products or services. Thus,
companies want real time reviews on what the
consumers think about their product. Reviews are the
primary source of commercial feedback that the
companies can use to improve as well as promote their
services. In this paper, we have proposed a model which
is optimized in predicting the Sentiment of a text,
primarily product reviews from E-commerce websites
and classifying them as positive or negative using
Natural Language processing and machine learning
algorithms like Logistic regresson, Decison Tree,
Random Forest, SYM and KNN. The most important
prerequisite to solving such a problem is the dataset
which needs to be of honest and insightful reviews which
can help in making accur ate predictionsin analysing the
sentiment behind it. Thus, we have used Web-scraping
to extract real and latest updated dataset consisting of
reviews of a product from an e-commer ce website.

Keywords — Machine Learning, Natural Language
Processing, Sentiment Analysis, Text pre-processing, TFIDF
vectorization, Web Scraping.

|I. INTRODUCTION

The increasing use of E-commerce websites has
given its users a wide range of products and services to
choose from. While buying products online, the customers
rely heavily on the reviews and feedback of the other
customers. These reviews provide a better and a deeper
understanding of the quality and the useability of the
product and help in narrowing down the search for the user.
This improves the user experience as the user can make an
informed decison by reading these reviews. The end
product of our model, which is the analysis of the feedback,
will also help the E-commerce companies to improve their
product quality and/or service quality on their part.
Sentiment Analysis helps in processing large amounts of
reviews and feedback for the E-commerce companies to
cater to the demands or grievances of their customers and
contributes to a better and smoother interaction between the
company and the users.

This project focuses on AnalySng the Sentiment
behind the Product Reviews that are available for products
on E-commerce websites by using Natural Language
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Processing. It takes factors such as the amount of positive
and negative words used in the sentence, the ratings or the
number of starts the product has received from a particular
user and the average rating of that product. While
implementing the project we have taken into consideration
the latest product reviews that were available to us. The
datasets on product reviews of various E-commerce
websites that were available to us were not up to date and
hence performing any kind of analysis on those reviews
would be redundant at this time. To overcome this, we
performed web scraping using Python on a website, through
which we independently created our own dataset of the
latest reviews. We used the information such as the product
review and rating of the latest comments and created a data
frame out of it to perform our analysis and apply algorithms
to get the sentiment behind these products. For better
classification of reviews, the dataset has been processed
using text pre-processing and TF-IDF Vectorization.
Decision Tree, Logistic Regression and SVM models had
the highest accuracy. These analysed customer reviews can
be greatly insightful and of immense help in case of product
recommendation as well as the owners knowing about the
actual feedback on their product.

The objectives of the project are;

1. Generating a dataset of Product Reviews by scraping the
web pages of a website using Python

2. Performing Sentiment Analysis on the reviews

3. ldentifying the reviews as positive or negative.

4. Predicting the category of new reviews

Il. LITERATUREREVIEW

Sentiment Analysis is a way of understanding and
identifying the tone or emotion behind a text or a paragraph
which can be further used to make some inferences. Natural
Language Processing is most commonly used for this
purpose. It uses a set of in-built functions that are applied on
the target text.

[1] This paper talks about detection of comment types,
especially hate speech found on Twitter data The
benchmark dataset is almost 16,000 annotated tweets which
are experimented with different classifiers like Random
Forest, Gradient Boosted Decision Trees(GBDTS), Logistic



Regression, SVMs and Deep Neural Network. Furthermore,
the three main Deep learning architectures used for training
are FastText, CNN and Long Short-Term Memory
Networks.

[2] This paper talks about identifying the scope of negation
in newspaper articles by evaluating different sentiment
analysis methods. The data was collected through articles on
web portals of two leading news sources, The Hindu and
NDTV. This data was then used to predict which political
party would win the Lok Sabha Election. Sentiment analysis
methods like Naive Bayes, Support Vector Machine and
SentiWordNet resulted in the accurate detection of negative
news. Few words found in the text which influenced
Sentiments in favour of the BJP and correctly predicted
them to be the winners of elections.

[3] In this paper, the authors put forward a survey and
comparative study of existing techniques for sentiment
anadysis by using machine learning and lexicon-based
approaches which are then paired with evaluation metrics
and some cross-lingual methods. Target dataset used hereis
Twitter data. The final results show SVM and Naive Bayes
to give the highest accuracy and lexicon-based methods to
be the most effective.

[4] The paper taks about the Internet and the wide amount
of data it contains, B2C and B2B systems and big data.
Further paper talks about how web scraping can be useful
and how it can be used to automate and collect large
amounts of data which is quite a tedious task for us to do.
The data can be used for ML models and business
intelligence and growth.

[5] This paper talks about the sentiment analysis method of
short texts in micro blogs. In these kinds of blogs thereis a
limit of 140 words so that the text content is fragmented,
irregular and other characteristics. Using sentiment analysis,
these texts can be characterized, summarized and
andysed.[6] Uses a similar approach to anayse the
sentiments of the reviews of two leading smartphone brands
based on the data obtained from social media sites like
twitter and Facebook. The system then uses Naive Bayes
algorithm to improve the accuracy.

A Study on Sentiment Analysis of Product Reviews [7]
demonstrates a comparative analysis of various agorithms
used for sentiment analysis. It talks about the use of SVM,
Logistic Regression, KNN and other classification and the
algorithm that gave the best accuracy. T. K. Shivaprasad et
a. in [8 have adso used SYM and Naive Bayes for
performing sentiment analysis. They have also implemented
a Binary approach for classifying the reviews as positive or
negative and a Multiclass approach for categorizing the
reviews based on the product ratings. M. Kanakargj et al. in
[9] have used ensemble classifiers to predict the sentiments
and have worked on increasing the accuracy by adding
similar words in the dataset.

The authors in [10] and [11] have used web scraping for
implementing Natura Language Processing and Deep
Learning agorithms to gain indghts from the dataset
collected. C. Kaur and A. Sharmain [12] have used twitter
scrapers to scrap the tweets on certain socia issues to
perform analysis on the data obtained. The paper [13] has
also proposed a method to scrape data from sites such as
google and hing for implementing optimization of image
searches with an accuracy up to 90%.
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Text sentiment analysis [14] and Opinion mining [15] talk
about analysing the data on social media sites to predict the
sentiment. They also talk about how pre-processing of the
sentiments using NLP plays an important role to get the best
results. C. Chauhan and S. Sehgal in [16] also talk about the
importance of understanding the needs of the customers
based on their reviews for the E-commerce websites to
improve their services and product qualities. They have
emphasized on the use of Sentiment Analysis techniques to
anayse the large number of customer reviews.

I1l. METHODOLOGY/EXPERIMENTAL

In this project we have generated our own dataset of product
reviews by using Web Scraping which was further used to
understand the sentiments and feedback of the customers
and to classify the reviews as positive or negative.

The implementation of the system was carried out in a
sequential manner as shown in Fig. 1

Web Scrapping

}

Dataset Generation

I

Labeling the Dataset

l

Text Preprocessing

!

¥

Tfidf Vectorization

.

Training the model

I

Predictions

Fig. 1: Implementation wor kflow

i. Dataset generation using Web scraping:

Web Scraping is a method in which data from the web is
collected automatically instead of manually doing the data
collection task. Theterm Web Scraping is also called Screen
Scraping, Data Extraction or Web Harvesting which
essentially mean the same thing, gathering data from the
internet Generally datais gathered from websites by looking
a it is HTML (Hyper-Text Markup Language) code and
storing the necessary data in a structured format. It is done
using something called Web Scraper which can be a raw
script or a sophisticated computer program.

For the same purposg, it uses the URL of the website.

It’s achieved with HTTP requests, where the program makes
a HTTP get request to the server a given URL and gets
HTML page as a response from the server, further HTTP
programming, HTML parsers like Ixml, DOM parsing, etc



are used for analysing the data. This serves the main
purpose of Web Scraper which is to gather data from
unorganised or unstructured manner and store it in one place
in a structured format like CSV, JSON, XML which are
most used formats. Also, this is very fast as compared to
manual operations.

Web
Scraper

request
guccessiul?
parser

Analyze Source
Code

bs4

Locate Element

Store Data

Fig. 2. Flowchart showing general Web Scraping process

ii. Pre-processing on the Dataset

The dataset generated using web scraping had the
reviews of the product along with the corresponding rating
of that particular product. The first step of pre-processing
was to map these ratings into binary labds by setting the
threshold rating value to 3. Any product with a rating
greater than and equal to 3 isidentified as a positive review
and any product with a rating less than 3 is considered as a
negative review. We assigned the labd 1 to the positive
reviews and 0 to the negative reviews.

The next step was to perform pre-processing on the
reviews. Since the reviews were in the form of text, cleaning
the dataset by removing al the unnecessary characters and
spaces plays an important role. Any redundant text or
numbers in the reviews were removed to reduce the
complexity of computation. We used the nitk library for the
same for removing the stop words, punctuation marks
trailing and leading spaces and other special characters.

The pre-processed sentences were then used as the final
dataset. These sentences were then used for applying TFIDF
Vectorisation.

Term Frequency Inverse Document frequency (TF-
IDF) is atype of algorithm which helpsin transforming text
into a meaningful representation of numbers. Thisnumerical
representation can be used to fit a machine learning model.
It basically is the amount of originality of a word, which is
found out by comparing the number of times the word
appears in the document with the number of documents the
word appearsin.
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In our project, we use this method to find the
frequency of words in the reviews to find out which high
frequency words determine sentiment prediction to be
positive or negative. Based on the frequency of words we
even eliminate the very low frequency words which have no
impact on the sentiment behind the reviews. Such low
frequency and low impact words are called Stop words.

By applying TFIDF Vectorisation, every word in
the review is assigned to a unique numerica value, like a
weight, which tells us how important that word isin order to
decide whether the review is positive or negative. A word
with a greater weight will be considered more important
while determining whether the sentence is positive or
negative, as compared to the words having a lower weight.
Similar meaning words will hold approximately the same
values.

iii. Exploratory Data Analysis

To analyse the data and get a better understanding
and ingghts from the reviews, we implemented some data
visualization techniques.

We first grouped the reviews with respect to the
ratings associated with them and plotted a higogram to
check the number of reviews for each type of rating.

Name: review, dtype: inte4
2000 4

1750
1500 +
1250 A

1000

750 A

500 -

250

3 3 2 2

rating
Fig. 2. No. of reviewswith respect toratings

As shown in Fig. 2, it was found that there were
1923 reviews of rating 1, 48 reviews with rating 3, 228 with
rating 4 and 1219 with rating 5. From this it was evident that
amajority of thereviews had a lower rating.
The reviews were further grouped with respect to the Labels
assigned to them. The histogram thus plotted, gave the
number of positive and negative reviews that were present
in our dataset.

Name: review, dtype: int64
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Fig. 3: No. of reviewswith respect to labels



From the histogram shown in Fig. 3, we found that the
number of positive and negative reviews were almost equd,
with a dight bias to the negative reviews, which are 1923.
Theremaining 1495 reviews are positive.

iv. Training the Machine Learning Model

The processed sentences are then fed into the
Supervised Machine Learning models, to predict whether
they are positive or negative reviews. The dataset was split
into training and testing parts, where 30 percent of the data
will be used only for testing the performance of the machine
learning model and the model will be actually trained on the
remaining 70 percent of the data. Since the aim of the model
is to classfy the data into binary classes, Logistic
regression, Decision Tree, Random Forest and KNN and
SVM Algorithms were used for the same.

Logistic regresson is used to depict the

relationship between a binary value which is the dependent
variable, and one or more independent variables which can
be nominal, interval, ratio-level and ordinal.
KNN is a supervised learning agorithm which is used to
group similar kinds of data The algorithm stores the
grouped similar data points and classifies a new data point
based on its smilarity with the available group of
datapoints.

For the project, we use this method for the binary
type of classification that it provides which isneeded in this
case to predict whether the review is positive= 1 or
negative=0. We set thevalue of K as 5.

For training the model, we created a pipeline using
the Pipdine module from sklearn. This module is used to
carry out sequentiad  transformation on  data
CountVectorizer () was initially passed in the pipéine to
convert the word documents into vectors. The next
parameter was TfidfTransformer () which assigns a
numerical weight to the vector tokens that were created
from the origina text documents. Following this
transformation, the text is ready to be fed into any Machine
Learning classification algorithms. At the end, we also
printed the confusion matrix for every algorithm to observe
the true positive and true negative val ues.

v Predicting the Sentiment of new reviews

To test the performance of our models, we tried to
input some reviews to the mode using the predict()
function. It was found that the moddl s predicted the positive
and negative sentences accurately. For reviews with
multiple sentences which were partly positive and partly
negative, the model classified the review by considering the
weights of the highly positive as well as the highly negative
words that were calculated using TFIDF Vectorization.

IV.RESULTS

The pre-processed dataset was trained on 5 Machine
learning models, namely Logistic Regression, Decision
Tree, SVM, K-Nearest Neighbours and Random Forest. The
accuracy of each model was recorded and the performance
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of each model was evaluated with the help of a confusion
matrix.

Algorithm Name Accuracy
Logistic Regression 99.71%
Decision Tree 990.71%
Support Vector Classifier | 99.71%
Random Forest 99.56%
K-Nearest Neighbours 98.93%

Table 1: Accuracy of models

Table 1 represents the accuracy that was obtained on
training the dataset on the 5 supervised machine learning
models. The overall accuracy of al the models is high with
Logistic Regression, Decison Tree and SVM (Support
Vector machine).

The confusion matrix obtained for classifiers Logistic
Regression, Decision Tree and Support Vector Machine
(shown in Fig. 4) showed similar results. It has correctly
classified 366 reviews as negative and 310 reviews as
positive. The remaining 8 reviews were falsely classified as
negative reviews.

Fig. 4: Confusion matrix for Logistic Regression

V. CONCLUSION

This project envisions to provide a tool for text
classification which peforms analysis on an incoming
review and tells whether the underlying sentiment is
Positive or Negative with 99.56% accuracy. The project can
help users like business and product owners who want to
know the public or consumer opinions and their emotions
about the services and products. The project also will help
potential customers who want to know the opinions and
emations of the existing users before using a particular
service or purchasing a product.

The project can be further improved by adding more
reviews for a variety of products that are available and
popular on the E-commerce website. The insights obtained
from the system can adso be used for implementing search



engine optimization. This model can be improved and
deployed on the website for the customers to analyse the
reviews efficiently.
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Abgtract—Power is a fundamental component which
determines country’s economic progress and a person's quality
of life. There are many challenges in power sector such as
I nsufficient Electricity Generation, Poor Management, Lack of
Investments, Poor Infragtructure, Raw Material Shortage.
Therefore, prediction of power consumption or demand is
important in Power Industry, as it helps in power system
planning and operation. Electrical Utilities makes predictions
for the short, medium, and long periods. The éectricity
consumption depends both on meteorological and socio-
economic factors where conventional methods seems to be
insufficient in terms of prediction and accuracy thus, we use
Machine Learning models for better accuracy and efficiency.
This paper describes various Machine L earning Algorithm for
electricity consumption prediction such as ANN, SVM, MLP,
LR, SVM, ANFIS, KNN, XG BOOST, ELM, DNN etc. These
can be used as individual model or hybrid models for higher
accuracy and efficiency. Mainly, hybrid models and ensemble
models are used to over come the challenges.

Keywords— electricity consumption, electricity prediction,
ml, ANN, SVM, LR, ANFIS, KNN, XG BOOST, ELM, DNN

I. INTRODUCTION

Global eectricity consumption has risen at a quicker rate
than global energy use. Annual energy consumption per
capita is a fundamenta indication of a country's electric
power development progress. In general, power
consumption rises quicker as the indudtrialization process
progresses quickly and falls rapidly when the process is
completed or near completion. Power consumption has risen
considerably in recent years due to the massive growth of
the world's population. It has a significant impact on socio -
economic development, because without electricity, no
habitation can exist [1]. The four categories of eectricity
consumption prediction are:

1. Fairly long strategy ( >1 year).

2. Moderate (1 week — 1 year).

3. Short period (1 hour - 1 week).

4. Ultrashort-term (< 1 hour).

To define acceptable techniques to reduce the eectricity
usage during periods of higher power prices and build
schemes for the congtruction & repairing €eectrical
components, as well as for energy market planning and
retrofitting, medium- to long-term predictions are utilized.
Short-period predictions are emlpoyed in everyday
planning, each week planning, and fairly long energy storing
systems. For security surveillance and emergency
management, ultrashort-term energy prediction is used.
Furthermore, because non-conventional energy and power
usage are both uncertain, ultra-small period building power
usage forecasts are crucial in decentralized power
management planning and requirement real-time response.
[2]. The primary concern of this paper is to go through the
most common machine learning models for predicting

power usage. ML Models utilize past dataset to generate
future results.
e A variety of prediction models are utilized for
determining total power use.

Arithmetical Modds &  Artificid Intelligence-based
methods are the two types of methodologies used. Because
of the proliferation of Machine Learning algorithms, the
latter has grown in popularity and efficacy. The latter were
largely data-driven approaches to decision-making that were
adaptive, autonomous, and intelligent [3]. Prediction
depends on DSM, and environmental variables like sunshine
availability, temp, rainfall patterns, moisture, and cloudage.

The following isthe outline of this paper:

The literature reviews are represented in Section Il, the
kinds of machine learning (ML) are represented in Section
111, and the different Machine Learning Models (ML) for
Prediction are described in Point 1V. Section V dtates that
there are a variety of machine learning algorithms with
varying prediction accuracy.

Il. LITERATURE REVIEW

In [2], Che Liu et al. suggested a combination of two
approaches for ultra-short period home power consumption
estimation , combining the HW approach and the ELM
network. When compared to the Holt-Winters, Extreme
Learning Machine , and long- short-term memory models,
the suggested approach performed better with 50 days data,
and the RMS error value decreased to 87.98 percent, 64.89
percent, and 53.39 percent respectively. In [3], Ghassen Ben
Brahmin et al. presented a Machine Learning (ML)-based
technique for estimating energy consumption based on
weather data and 350 days of equipment data. They got the
results using Random Forest with a correlation coefficient of
75.7%.

In [4], Shdika Walker et al. analyzed and tested various
Machine Learning (ML) agorithmsi.e., asBT, RF, Support
vector machine, Artificial Neural Network for prediction of
dectricity demand of particular or group of buildings. The
hourly data was collected from different 47 buildings of two
years. BT, RF and Artificial Neural Network gave better
accuracy. In [9], Tobias Haring et a. used three modd's of
Machine Learning such as LR, LSTM & NN for prediction
of load of smart cities depending upon Estonian power
usage dataset where hourly consumption data of 2019 was
used for prediction. Linear Regression gave better accuracy
of all.

In [10], Alfonso Gonzalez-Briones et al. reviewed some ML
approaches for prediction of energy usage forecast. & daily
consumption data was chosen for prediction in which Linear
Regression and Support Vector Regression have better
accuracy of 85.7%.In [11], Risul ISam Rasdl et a. proposed
two machine learning methods i.e., SVR and ANN with
cross validation dstrategy were used to solve data
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dimensionality problems for predicting power usage of a Table 1. Summary of sources, models and data
low-energy house, and also F-test, Correlation analysis, and collected for prediction
Principal component analysis. The BP-ANN method NI Ve T Saa
performed better than SVR. The proposed approach has a 98 a oot
percent accuracy rate in predicting e ectric energy usage.
In [12], Roya Ahmadi ahangar et al. focused Alfonso Linear
onusing machine learning-based regression models to Gonzalez- 2019  Regresson Electricity ~ Shoestore
create load pattens in order to estimate residential Briones f‘/”d Support
customers potential flexibility and enhance both technical RZ;‘;-O”
and economic smart grid operations. The proposed method Shallow
may be employed in a variety of control approaches, learning,
in online and real-time methods. In [13], Ahmed Ghareeb et Deep. -
al. predicted load demand of Kirkuk city using three ~ “"eWa9 2020 eanng, o Thermal o Building
machine learning algorithms i.e GLM, ANN and RF then methods,
compared individual method capabilities with Ensemble XGBoost
Models. The RF model outperforms the other models. ﬁ?:e;ST M.
In [14], HAN-YUN CHEN et a. The author . .
focused on two methods i.e.,, ANFIS and GRA for power TobiasHéring 2020 E’ﬁ?"”;nd Electricity ~ Smart cities
usage forecasting of buildings. Their research was based on NN.
natural elementssuch as temperature, sunlight period, o Grey  Wolf .
radiation from the sun, working day and school day data, as ~ RiikaTilwaia 2021 é\'/gl\j”th’;"so Blectricity ma”
well as electrical use in a school library. ANFIS performs and Cuckoo omes
better as it is a faster method for prediction. In [15], Meng algorithm
Shen et al. focused to create better SVR approach to forecast _ . _
residential electricity usage, uses Akaike Information Shubing Shan 2019 “E,Ff;,”b'e Blectriaty F“rie;:ar
Criterion for variable selection approach and A Monte Carlo ° bui,c:jing,
methodology is utilized for examining the reation in Office
character, finest interference choices, & most energy building.
redUCtidm fgf.asitz)lib/The results showed a monthly power Shalika Walker 2019 tl?ggsted- RF,  Electricity = Commercial
usage drop .1% on mean. ’ ’ O
In [16], Seungwon Jung et d. The researcher uses i\,/\:\,ﬂ & Buldings
Multilayer Perceptrons to provide a missing-value Deep
estimation technique for dectricity usage data They ~ SeungwonJung 2020 Learning; Electricity Smart
compared these methods with machine learning agorithms '\P/';(':téﬁ{; meters
to get the greater efficiency. In [17], Prince Wagas Khan et Ensemble
al. for load consumption prediction, author employed EML Learning
approach with XGBoost, SVR, and KNN regressor method, Roya , o ,
as well asthe GA for load consumption forecasting. For the ~ Anmadiahangar 2019 Regression Blectricity oonan
three-month test data, they obtained a MAPE of 3.35 SYR and
percent, using this hybrid model that has been proposed for Risul Idam 2019  BP-ANN Electricity ~ Low Energy
prediction of energy consumption. Rasel House
In [18], Fah U Min Ulleh et d. suggested @ . XSVGSOOS‘}M
combination of two approaches which includes neural Khanaq KNN Electricity XHu
network with a multi-layer bi-directional long-short term Regressor isand,Korea
memory for prediction of power consumption and attain low Algorithms,
RMS Error for particular house using 10-fold cross ff”(frti'tchm
validation & hold-out approach. Ml?ltivaria.te
In [19], Anh-Duc Pham et al. The author proposed Bayesian
Random Forests (RF) for predicting brief power usage in optimization,
several buildings at an hourly frequency. On comparison to Mohammad 2020 Long Short- . o
the RT mode, the RF model hasan accuracy of 49.21%, Munem Iﬂegn"ory Electricity ngueg'a'
and 46.93% in mean absol ute percentage error (MAPE). Neural
In [20], Ritika Tilwalia et a. proposed Grey Wolf Network,
Algorithm, Support Vector Machines, PSO and Cuckoo CNN, ANN
algorithm and smart house dataset was obtained from Meng Shen =050 gn:_SR\Q\,f_' Electricity Fouse
Kaggle, and the characteristics were chosen using the SVR model
pearson coefficient. The accuracy is predicted by using Minglei Shao 2020  Support
SVM and there is a dight difference of about 1% in Vector Electricity Hotel
accuracy of PSO and Cuckoo algorithm. ?gﬁ}l')”e building
X.J. Luo 2020 Genetic
Algorithm, Electricity Campus
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1. TYPESOF MACHINE LEARNING

Machine learning (ML) is a subset of artificia
intelligence (Al), system's ahility to imitate human behavior.
In ML, the datais used to explain what happened, predictive
in which the data is used to predict what will happen; or
prescriptive, in  which the data is used to offer
recommendations on what action to take.

Machine Learning
(ML)

Y Y

Supervised Unsupervised
Learning Learning
' '
I'---*----\ f---&----l ————m——— \
Classification : : Regresson | : Clustering :
________ - \________' | Y ——

Fig.1. Machine Learning (ML)Types

e SUPERVISED LEARNING

These models are trained with labeled data sets,
which enables the models to learn and continue to get better.
It is the most common type used. The process of giving
input and output data to the machine learning modd is
known as supervised learning. With the help of supervised
learning, the modd can forecast the output on the basis of
historical data. We can use supervised learning model to
resolve a variety of issues, such as fraud detection, spam
filtering etc.

e UNSUPERVISED LEARNING

In this, Models are trained on unlabeled data
setsbefore being left to function on itsown.lt cannot be
applied directly to regresson or classification as
unsupervised learning has only input data. Unsupervised
Learning Algorithmslet’s users to do more complicated
jobs than supervised learning. Unsupervised learning, on the
other hand, is more unpredictable than other learning
approaches. It includes clustering, anomaly detection, neural
networks, etc.
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IV. MACHINE LEARNING MODELSFOR
PREDICTION

SUPPORT VECTOR MACHINE(SVM)

SVM is used to handle non-linear problems, as
well as to predict and classify data. It uses a maximum
margin to distinguish the classes. When SVM isused to
forecast atime series or a set of values, it isreferred to
as Support Vector Regression. SVR and SVM are based
on the sameideas[4]. SYMs are used for structural risk
minimization based on datistical learning theory. It
outperforms  alternative  approaches in  pattern
recognition, classification, and regression analysis[5].

K-NEAREST NEIGHBORS

The K-Nearest Neighbors agorithm is type of
supervised ML method for solving both classification &
regression. It is simple to learn & implement. It has
adisadvantage that it dows down asthe size of the data
increases [7]. The agorithm trains data stored &
similarity between test data & training set records is
calculated for forecasting the test data. Then data setsis
given , and the machine is trained therefore we can
figure out why our energy consumption is increasing

6.

XG BOOST

XG Boost is ELM, a predictor is created from a
collection of tiny predictors. Combining numerous
predictors improves models accuracy & capacity.
Rather than using strong predictors, XG Boost uses
weak predictorsto solve this problem [8].

LINEAR REGRESSION(LR)

Linear regression is a type of supervised ML
algorithm. It is mostly utilized in forecasting and
determining the relaions between variables. Different
regression models differ in termsof relationship they
examine as dependent & independent variables and the
number of independent variables they utilize. LR
determines  relation between energy use and the
return or other variables. It forecast energy demand
based on one or more independent variables [7].

ARTIFICIAL NEURAL NETWORK

ANN are frameworks that alow various machine
learning dgorithms to interpret complex data inputs.
ANNs can be used for forecasting, regression, and
curve fitting, among other things. A neuron that uses a
transfer function for output formulation is referred to as
an artificiad neurd network fundamental unit [5].
Computer systems are programmed to act as if they
were interconnected brain cells to build ANNs. ANN
can be used to categorise data , forecast results &



collection of data in a variety of ways. The networks
may categorise data in preset class as they process and
learn from the input. It can be trained to predict outputs
from a given input and to identify and classify data
using a specific feature. ANN alows computers to
grasp the environment around them in a human-like
manner [7].

RANDOM FOREST(RF)

A random forest is a machine learning technique
used for solving classification and regression problems.
It makes use of ensamble learning, which
solves complicated problems by combining several
classifiers. It provides a higher level of accuracy. By
assuming missing data, the Random Forest Algorithm
operates fast and effectively in larger databases, giving
high accurate predictions. Random Forest, or RF, is an
effective way for training modes in development
process. The main disadvantage is that it takes longer to
develop. Only different feature such as types, numeric,
binary, and categorical should be considered. Random
Forest isrecognized as a quick, easy, and adaptable tool

(7.

EXTREME LEARNING MACHINE(ELM)

Feedforward neura networks are extreme learning
machines. For classification, regression, clustering,
gparse  approximation, compression, and feature
learning, it has a single layer or many layers of hidden
neurons. These hidden nodes can be given any name
they want and never updated, or they can be anchored
in their predecessor and never modified. It has a
minimal computing cost during the training procedure.
ELM was created with the intention of being used in
time series prediction. ELM is a fast-computational
model for electricity price forecasting. ELM can aso be
used to predict wind power density [7].

DEEP NEURAL NETWORK(DNN)

The Deep Neura Network is more complicated and
creative than a traditional neural network. Deep Neural
Network algorithms are able to recognize sound and
voice indructions, making predictions, thinking
creatively, and analyzing data. They function smilarly
to the human brain. Networks with at least one hidden
layer between the input and output layers are known as
deep neura networks, each layer accomplishes
particular types of sorting and ordering. It deals with
unlabeled or unstructured input.

ANFIS

An adaptive neuro-fuzzy inference system
(ANFIS) is a sort of artificial neurd network that uses
the Takagi—Sugeno fuzzy inference system as its
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cornerstone. It allows you to combine the advantages of
neural networks and fuzzy logic concepts in a single
model. ANFISisregarded asauniversal estimator.

K-MEANS CLUSTRING

Clustering is an unsupervised learning strategy that
uses an unlabeled test dataset. To establish a hierarchy,
hierarchical clustering uses two types of clustering
techniques. They are both aggregative and divisive in
nature. In a bottom-up method, agglomerative
clustering is combined to form a large cluster. In atop-
down method, Divisive Clustering divides large cluster
into smaller clusters. Every items in collection is
classified as a cluster. Dataset is divided into K-small
clusters usng K-Means Clustering.

V. CONCLUSION

Electricity consumption is increasing every day as a

result of industrialization, risng population, and a variety of

other variables, making it

necessary to forecast

consumption. Machine learning is gaining importance in
today’s world for prediction during the last decade and there
are various ML modeds such as ANN, SVM, MLP, LR,
SVM, ANFIS, KNN, XG BOOST, ELM, DNN etc. These
can be used asindividual model or hybrid models for higher
accuracy and efficiency. In most problems, hybrid modes
are used.
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DEVELOPMENTSIN MACHINE LEARNING MODELSFOR THE
PREDICTION OF RENEWABLE ENERGY

Rashida Tabassum
DIT University, Dehradun
rashi databassuml1@gmail.com

Abstract— Renewable energy is increasingly being used to
mitigate the consequences of environmental changes and
overheating. All Renewable Energy Sources (RES) have one
thing in common: they all rely on the surrounding, which
creates consder able management and planning issues. Various
prediction strategies have been developed in an attempt to
increase renewable energy (RE) prediction ability. The ML
models for -example ANN, Random Forest, DT, Support
Vector Machine, ANFIS, etc. are used for the prediction of
Renewable energy generation This paper aims to give an
evaluation of ML techniques used to forecast RE. Such
machine learning models give high accuracy and precision.
This paper also comesto a conclusion about the efficacy of ML
techniquesfor the forecasting of Renewable ener gy.

Keywords— RE; Forecasting; ML models, ANN; DT;
SVM

.  INTRODUCTION

Renewable energy is seen as the most encouraging
replacement of fossil fuel since it is clean, green, and
regenerated over a large geographic region; yet, it also
introduces unplanned uncertainty, endangering energy
reliability and stability, particularly when it comes to large
scale renewable energy integration [1]. In the last few
decades, renewable generating integration has increased
over the world to satisfy ever-increasing power demand and
emissions targets. Energy prediction utilizing RESs is
gradually gaining popularity in several sectors due to the
merits it gives to the modernistic surrounding. Using RESs
to predict energy consumption not only aids in the reduction
of carbon discharge but aso aids in the conservation of
energy for future use. Several approaches for predicting RE
have been grown over time, al of which have
emphasized on the efficiency of estimation techniques with
no or small concern for the environmental conditions.

Renewable energy can efficiently cut fossil energy
use, minimize pollution, and promote the healthy growth of
the social economy [2]. In the latest decades, the electricity
market has moved its attention to renewable energy sources
to minimize its greenhouse discharge during power
production. Solar and wind have regularly been used as a
combination due to their RE variety and reliability. Hybrid
power plants have been studied due to ther versatility,
efficacy, and accuracy. Due to the variable character of
power production from solar and wind, the operators must
control and maintain the power plant properly. For short and
long-term power transmission scheduling, the electricity
production of photovoltaic- wind must be forecasted.[3]

To anticipate renewable energy generation, numerous
ML approaches have been developed [4]. Machine learning
(ML) approaches are now widely used in a variety of
renewable energy-related applications, including the growth
of energy and unification, utilization, and forecasting [5].
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These approaches right away understand the knowledge
from the content rather than the technique depending on
preset assumptions. It's a type of Al that uses statistical
approaches to teach machines how to study and develop
over time. It draws out design from datasets, i.e. machines
can modify the developments in the world as wel as
establish the guidelines for excellent responses. There are
various techniques used in machine learning such as
MLFNN, WNN, SVM, BP, MLR, RF, ANN, DT. Energy
demand growth, population density growth, demand
response as parameters, and natural characterigtics such as
sunshine duration, temperature, precipitation, humidity, and
cloud cover are used to make the prediction. The remaining
part of this study is presented as follows: A literature review
is conducted in Part 2. Classification of Machine Learning
Model is given in Part 3. At last, Part 4 brings the paper to
an end.
II. LITERATURE REVIEW
In [1] Huaizhi Wang et a. give a broad analysis of
prediction of RE depending on deep neura network
techniques and these techniques are divided among 5
categories. Degp Convolution Neural Network, Deep
Recurrent Neural Network, Deep Belief Network, Stacked
Auto Encoder, and additional techniques for investigating its
efficacy and applications. In [2], Ling-Ling Li et 4.
proposed a combination of improved multi-universe
optimizer and support vector machine for solar power
forecasting, which has shown to be accurate under a variety
of weather conditions. The HIMVO-SVM prediction model
has been shown to have improved prediction accuracy and
stability.

In [3], Zakria Qadir et a. proposed feature
sdlection techniques (ANN) for the prediction of energy and
power and having MSE, MAE, R? and computation of
0.000000104, 0.00083, 99.6%, and 0.02 s respectively by
using the LR model, and this show that the proposed scheme
has an ability to improve accuracy and the predict the
renewable energy sources. In [4], Rahul et al. proposed a
DT regressor model in order to predict solar power
generation. The outcomes of this study were good. In [5],
Md Mijanur Rahman et al. used Artificial Neural Network
approaches such as MLP, RNN, CNN, and LSTM for the
accurate prediction of Renewable energy, and MLP
produces better results than linear techniques in the works
examined. In [8], Mohammad Hassan Fathollahzadeh et a.
used the bottom-up method for developing an outline of the
power load of the whole community that is happening every
hour and incorporates it with technica analysis of hybrid
renewable energy, as well as site sdection by using
Energyplus, SAM, and Wind toolkit.

In [9], Xiaomin Chang et a. proposed extreme
grading boosting and a self-organizing map to forecast
Photovoltaic energy. In [10], Chao Zhang et d. predicted the
wind power by using the LLE-IELM modd based on
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CEEMD-LCZ, and by comparing with ELM, LLE-IELM
gives better accuracy for the prediction of wind power.
In [11], Lin Qiao et d. interpret wind speed data

and forecast power generation by using NN technique and
backpropagation, and in this work, accuracy is improved by

3.1% when compared with SVM. In [12], Prince Wagas
Khan et al. proposed a hybrid technique to forecast RE and
non-RESs. MLP and Category boosting are al utilized in
the proposed model. To forecast energy consumption,

aggregated the information of demand from RE and non-
RESs.

In [13], Min Xia et a. presented an upgraded
GRU-RNN to predict Renewable Energy generation and
electrical load. In this study, two experiments were used to

validate the proposed method: wind power generation
prediction using numerous meteorological characterigtics

and electrical load prediction using historical energy usage
data and outcomes of the proposed model gives better
prediction of Renewable Energy. In [14], Jamal Fargji et d.

presented an FF-ANN depending on the weather forecast for
the PV and Wind power output. To test the effectiveness of
the suggested method, the output of forecasting and real

power of Renewable energy is used, and to solve the
specified increment issue happening in a day, a Mixed

integer linear programming techniqueis used.
In [15], Seul-Gi Kim et d. proposed a two-step
technique to predict the PV generation. The empirical data

reveal that this strategy outperforms a baseline approach by
a dggnificant margin. Independent of sorts of ML approach
used in test data, the RF regression technique gives the best

value of R?. In[16], Manish Kumar Thukral et al. proposed
an ML-FNN technique for photovoltaic energy forecasting.
The proposed neural network gives better accuracy when
compared with multiple linear regression. In [17], Steven de
Jongh et al. proposed Spatio-tempora methods such as
ARMA and Long short-term memory NN for the prediction
of PV generation by gathering data of weather.

Tablel. Summary Of M odels and Sources Used I n prediction

Algorithm
Nivethitha 2020 Clustering, CNN, Electricity
Somu LSTM
Prince 2020 Category Boosting, Wind Energy,
Wagas MLP, SVR, soft- Solar Energy,
Khan Computing Non-Renewable
Energy
Steven de 2020 Spatio- Tempora Solar Energy
Jongh Methods, LSTM,
Auto Regressive-
Moving Average
(ARMA), Quantile
Regression (QR)
Manish K. 2020 MLFNN, MLR, NN Solar Power
Thukral
Yitao Long 2020 Ensemble Learning Wind Energy
Algorithm, support
vector regression,
Tanveer 2020 Artificid Neural Wind, Solar, and
Ahmad Networks (ANN), Geothermal
Ensemble Models Energy, and
Electricity
Divyaang 2020 Regression Model Solar Power
Agarwal
Zhen Wang 2020 XGBoost Model, Solar Power
LightGBM, and
LSTM Mode
Md 2020 Deep structured Wind Power
Amimul Network, CNN,
Ehsan LSTM
Lin Qiao 2019 Neura Network, BP Wind Energy
and NIMF

I1l.  CLASSIFICATION OF MACHINE LEARNING
MODELS USED IN PREDICTION

Author Year Techniques Source
Yan Cao 2021 Deep Recurrent type- RE \
three Fuzzy system
Min Xia 2021 GRU-RNN Wind, Electricity ¥ I
Seul-Gi 2019 Random Forest Solar Power Supervised Unsupervised
Kim Regresson Learning Learning
Algorithm
RabinK. 2020 MODWT, LSTM Residential, *—‘—t ¢
Jana Commercial, ~===T====y »=-F=---=--- \ ————lm - \
industrial, | Classification ! | Regresson | Clugtering 1
Transport sectors — = — — = - — - L P ! (g ——
Zakria 2021 Artificial Neural Solar, Wind
Qadir NetWQrk (ANN), Fig.1 Types of M achine L ear ning
Recursive Festure
Technique, Linear 1. Supervised Machine Learning: It is atype of ML
regression . . . . :
MdMijanur 2021 Artifica Neura  Sdlar, Wind, ang_ 199rithm which consists of input variables and
Rahman Networks (ANNS), Hydropower anticipated outcomes. Supervised ML design a model
Multi-layer that produces predictions depending upon confirmation.
Perceftsugr':/,ICNN, It makes realistic forecasting for the reaction to the

Backpropagation

output by using data of inpui.
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There are two types of SML:

e Classification techniques are used for the prediction of
discrete responses, such as whether an email isactual or
spam. Medical imaging, speech recognition, and credit
scoring are some of the applications of classification
techniques. Further types of classification agorithms
areas.

» Support Vector Machine: It isatype of SML, used for
solving the issues of discrete and continuous classes.
SVM is a well-known method that was created to solve
binary classification problems [6]. Its aim is to observe
the optimal track which means the supplementary
information may be easily put down into an accurate
section.

» k-Nearest Neighbor: It isasmple ML technique. This
approach records the current information and
categorizes new information i.e the new information
can be immediately categorized into a certain class.
Also known as a non-parametric technique and
typically employed for classification instead of binary.

» Logistic Regression: It isthe most popular and famous
approach of SML. It predicts a definite constrained
quantity from an unconstrained quantity. LR allocates
new data using distinct as well as continual indices. LR
is applied to designate results based on distinct data and
can rapidly point out the most functional components
for classification.

» Naive Bayes: It is a Bayes formula-dependent SML. It
is sometimes often utilized in script categorization job
that requires a big index. It produces predictions
depending upon the possibility of an object, so-called a
probabiligtic classifier.

e Regression Techniques are used for the prediction of
continuous responses, such as modification in
temperature. Electricity load forecasting and algorithmic
trading are the applications of regression techniques.

Further types of regression algorithms are as:

» Neural Network: Also called ANN. To increase the
accuracy over time, a neural network used the training
data. These agorithms alow us to speedily calligate and
gather data as tuned for accuracy. ANNSs can be used for
forecasting, regression, and curve fitting.

» ANFIS Learning: An ANFIS, aso known as an
adaptive network-based fuzzy inference system, isatype
of artificial neura network based on the Takagi—Sugeno
fuzzy inference system. The capabilities of both fuzzy
logic and neural networks are combined in these
techniques[7]. [1]

» Stepwise Regresson: A modd in which the
independent variables to be utilized in the fina model
are chosen step by step. It entails incrementally addj
or eliminating potential explanatory factors, with
iteration requiring statistical significance assessment.
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2.. Unsupervised Machine Learning: This technique
reveals unseen design in reports. It's used to draw inferences
from indices with no tagged solutions. In unsupervised
machine learning, training data sets do not have expected
outputs. It detects patterns based on the characteristics of
input data The most frequent unsupervised learning
technique is clustering. It is employed in investigating data
analysis in order to uncover unseen designs in reports.

Further types of unsupervised machinelearning are as:

e Hidden Markov Model: HMM is a new version of the
basic Markov model that is designed for situations where
the system is not directly visible, i.e. hidden, but the
output is visible depending upon theinternal states[6].

e K-Means Clustering: It's used to figure out if there's a
difficulty with clustering. It offers a gdraightforward
technique to gather information into multiple classes and
a rapid way to determine the classes in unlabelled
indices without requiring any instruction.

e Hierarchical Clustering: It is an approach to arranging
similar items into groups. The terminal is a series of
groups where each one is separate from everyone else
but has broadly comparabl e objects within it.

e Apriori Algorithm: In the year 1994, R. Agrawal and
Srikant presented this algorithm. The Apriori algorithm
generates association rules by using repeated item sets,
and it is designed to deal with databases that contain
transactions. To efficiently calculate the itemset
relationships, this approach uses a breadth-first search
and a Hash Tree. It is an iterative method for locating
common item setsin alarge dataset.

IV. CONCLUSION

The growth of renewable energy depends on the
extension of Machine Learning techniques. Because of the
recent popularity of RE as a result of climate change and
environmental concerns, gathering power from the wind,
solar, and other RESs is becoming more acceptable. All
RES have one thing in common: they al rely on the
surrounding, which creates considerable management and
planning issues. Moreover, due to the enlargement of the
power supply system, power generation and demand must
be predicted. As a result, machine learning models have
become useful in such energy systems. Various machine
learning moddls such as ANN, RF, DT, MLP, etc. are used
for the prediction of Renewable energy generation. The
above techniques can be used to get better results and
achieve accuracy.
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Abstract — There are many other types of associations that the
VSNs stay on top of. A few examplesinclude: street blossoming
and information sharing. A dynamic affiliation structure and
stuttering growth provide new security challenges in any
situation. Securing transmission of information hasrisen to the
top of the lig of challenges. To recall one-to-different details
concerning VSNs, ciphertext-system quality-based encryption
(CP-ABE) may be adopted. The access system is handled with
and supplied by the could in typical CP-ABE designs, which
requires authenticity due to centralization because it is
centralized. To address the aforementioned problem, we
present in this sudy a well-defined one-to-different information
sharing expectation. As part of our system, we leverage
blockchain to record how clients perceive sef-demand while
also ensuring cloud non-renunciation. We propose a convincing
certification strategy based on the vehicle client's figures at the
farthest reaches. We offer a technique hiding arrangement in
the meantime, contemplating the unstable data associated with
the philosophy of the way. The design we've come up with also
accommodates information denouncement when a vehicle client
nolonger requires sharinginformation in VSNs.

K eywor ds— CP-ABE, Vehicular Social Network, data revocation.
I.  INTRODUCTION

VANET intends to organize the information flow
among vehicles distant from their capability when the
climate changes. Asaresult of VANET, carsand pilgrimsin
the area will be more connected than ever before.
Autonomous networks and loose associations like traffic
pioneers, dtreet thriving, and information sharing are
grouped together under the banner of VSNs. Temporary
social gatherings of people with smilar interests,
proclivities, or needs are referred to as VSNs. The location,
parking place, and/or national identification number of
clients in Types of structura may be disclosed by them.
Because of VSN's dynamic affiliation structure, fairly clear
and multi-jlump propagation are crucial. Despite your best
efforts, information can ill be compromised throughout
either of these two cycles, regardless of your level of
caution. VSN safety affirmation is crucial because of this.

Check to see if any data has been scrambled before
sharing. Data can be scrambled with the general public car
keys for one-to-one information exchange. When it came to
trangmitting information, access management is also a big
challenge [6-11]. Male cab drivers nearing the age of 30
should receive confidential voice messages from taxi groups,

for example. HEll have to demongtrate how an ability tokeep
track system is working, basically. Aslong asthe clientisa
[male][taxi driver], over 30 years old], they have access to
the data. CP-ABE (ciphertext approach brand identity based
encryption) is one of the more perplexing encryption degrees
of advancement when it comes to data exchange and consent
control. Each ciphertext is segregated using an entry control
mechanism in CP-ABE, and the secret keys of the each client
are assigned to unique attributes. A ciphertext can be
deciphered by a client whose credits match the section
contral structure.

To facilitate the ongoing development of CP-benefit
ABES, customers consent is withdrawn to the cloud, which
means that customers consent is withdrawn from the cloud.
With a definite aim in sight, conventional CP-ABE strategies
are useless and inaccurate in their current gate since the
cloud is considered as untouchable.

To address the CP-ABE security issue, we favored
distributed acceptance contral. Bitcoin and other latest bank
structures are based on a new decentralized system known as
Blockchain, which is attracting ideas from a variety of
organizations. Blockchain technology is characterized by
decentralization, simplicity, ego, and immutability. Only the
record of interactions between two social occasions is
missing from this picture. The difficulty with conventional
CP-ABE can be solved using blockchain because once the
trades are recorded, they can't be changed. The crypto
currency section control method can reveal client ’s self and
cloud non-renunciation. In addition, we can store the
information's hash vaue to guard againgt a data-atering
assaullt.

To summarize, the use of CP-ABE, a blockchain-based
protocol, allows VSNs to securdy and economicaly
exchange data.

A VSN information exchange approach built on top of
CP-ABE and the blockchain is proposed in this project. To
maintain track with one information sharing, we use CP-
ABE <software. We can guarantee client’s self while
simultaneously preventing cloud non-denia by using crypto
currency as an interim measure. Our certification methods
are also effective due to the fact that we're dealing with
VSN focus breaking points
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1. BACKGROUND WORK

A. VSNs

Ingtitute Of technology was the first to explore the
possibility of vehicle social ties in 2006. Along with this,
the teachers additionally powered an engineering structure
called Flosster, which was used todivide knowledge across
car partners. GM and BMW, for example, have aready
implemented socia sharing modules in their vehicles.
Whatever the case may be, everything works except for the
problem of how to create a smple affiliation in VANETS. IP
Multimedia Sub - system and Machines and Machines
restrictions were presented by Leguerica e a. as an
approach for fostering social affiliation. It was discussed in
Abbani et apaper .'s how to cope with the trugt issue in
VANETSs of laid-back organizations. Local engagement and
interpersona similarity were used to inform the information-
sending strategy developed by Li and colleagues (LASS).
For example, Oliveria et a. advocated for the use of
approvals to facilitate the transfer of encrypted material in
small-scale networks, such as social gatherings. In this way,
customers in the affiliation build trust, and notoriety can turn
into a reward for customers who give information in an
appropriate manner. An affirmation display that ensures
security among changeabl e targets was proposed by Xu and
colleagues in 2018. As of 2019, Cheng et al. recommended
using Three-Valued Subjective Logic to evaluate VSN user
trust. Most exiging plans are based on PKI and cannot
handle one-to-one information exchange or findy-grained
authorization controls. Thisisa problem.

B. CP-ABE

When Sshai and Waters presented feathered character
based encryption in 2004, it was a radical idea (FIBE). The
owner of the data may decide to divide it among clients who
have a specific set of attributes in mind. Data owners could
implement access control by setting up access techniques with
Bethencourt et al. crucia's CP-ABE contrive, which alowed
them to do so. One of the ideas put out by Mdissa was a
multi-expert ABE plan. A variety of topic matter specidists
were credited in his research, alowing him to address the
issue of a single sign of disappointments. Customers
problematic keys were divided into characteristic private keys
and unwinding secret keys, according toa plan proposed by
Green et a.

We outsourced al of the unscrambling overhead to a
third-party cloud labor provider. When an attribute was
renounced, the data owner ssimply reactivated the variation
numbers contained in the quality secret keys and distributed
them to the legal consumers, as Yang et a. proposed.
Researchersin the field of CP-ABE have made incredible
development in the last few years. In the future, CP-ABE is
expected to be the most suitable advancement for
recognizing fine-grained induction control. Given the
sengitivity of the tunnd system's data, a few ideas for
information concealment were floated. [38] Nishide et
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colleagues suggested an ABE plot with 'AND' doorway
authentication scheme that kept the methods stowing
indefinitely to some extent. It was Lai et al. who initially
came up with the idea of using LSSS to disguise an ABE
scheme, but that plan didn't take account of consumer
rgection. For a distributed capacity, Zhong and colleagues
suggested a technique called Multi-authority quality
encryption - based access control system with a procedure
hidden. However, this scheme had an extravagant cal culation
cost. However, data owners believed that the passing
mechanism would be changed by a production before
encoding after Fan et al. successful ABE plot.

C. Blockchain

When Sahai and Waters presented feathered character
based encryption in 2004, it was a radical idea (FIBE). The
owner of the data may decide to divide it among clients who
have a specific set of attributes in mind. Data owners could
implement access control by establishing access techniques
with Bethencourt et a. crucid's. CP-ABE technology, which
allowed them to do so. One of the ideas put out by Melissa
was a multi-expert ABE plan. A variety of topic matter
specialists were credited in his research, alowing him to
address the issue of a single sign of disappointments.
Customers problematic keys were divided into characteristic
private keys and unwinding secret keys, according toa plan
proposed by Green et al.

We outsourced all of the unscrambling expenses to a third-
party cloud labor provider. When a characteristic was
renounced, the data owner simply reactivated the variation
numbers contained in theexcellent secret keys and distributed
them to the legal consumers, as Yang e a. proposed.
Researchersin the fidd of CP-ABE have made incredible
development in the last few years. In the future, CP-ABEis
expected to be the most suitable advancement for recognizing
fine-grained inducement control. Given the sensitivity of the
tunnel system's data, a few ideas for information conceal ment
were floated. [38] Nishide et colleagues suggested an ABE
plot with '"AND' doorway authentication scheme that kept the
methods stowing indefinitely to some extent. It was Lai et al.
who initially came up with the idea of using LSSS to disguise
an ABE scheme, but that plan didn't take account of
consumer rgection. For a distributed capacity, Zhong and
colleagues suggested a technique caled Multi-authority
quality data encryption physica access system with a
procedure hidden. However, this scheme had an extravagant
calculation cost. However, data owners believed that the
passing mechanism would be changed by a production before
decoding after Fan et al. successful ABE plot.

I1l. PROPOSED WORK

The concept of feathery character based encryption, first
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described by Sahai and Waters in 2004, was considered
innovative (FIBE). There is the possibility that the datas
owner will opt to distribute it among clients who have a
specific set of characterigtics in mind. Data owners could use
Bethencourt etal. crucia's CP-ABE technology to build access
strategies for access control. Melissa proposed a multi-expert
ABE plan as an option. His research included contributions
from a wide range of subject matter experts, which allowed
him to focus on the problem of a single sign of dissatisfaction.
Green et al. advocated dividing customers troublesome keys
into typical private keys and unwinding secret keys.

Fig. 1 System Model

We hired a third-party cloud labor provider to handle al of
the unscrambling costs. Because of this, the data owner
merely reactivated variant numbers in excdlent secret keys
and digtributed them to lawful consumers, as Yang et al.
proposed when a characteristic was renounced in their work A
lot of progress has been made recently in the realm of CP-
ABE research. Fine-grained inducement control will soon be
recognized using CP-ABE, according to future predictions.
Many solutions for information hiding were floated due to the
importance of the tunneling system's data. [38] A BE plot with
'AND' doorway verification was proposed by Nishide and
colleagues, and it retained the techniques stowing forever to
some extent. In the beginning, Lai et a. thought of employing
LSSS to mask an ABE system, however they failed to
account for consumer rgection. Zhong and coworkers
proposed a technique metric Is used to give quality data
encrypting access control system with a concealed procedure
for digtributing computing power. However, the
computational cost of this plan was astronomical. In the wake
of Fan et a. ABE plot, data owners hoped that a production
would alter the transfer mechanism prior to decoding.

A. Implementation Module
1)Cloud Service Provider: The CBM sendsthe cipher -
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text to the CSP, which decrypts it and sends back the
ciphertext's signature. DUS feature secret keys are stored in
CSP, and these keys will be used to decrypt the encrypted
beforeit istranamitted.

2)Attribute Authority : To recognize DUs and generate DU
attribute private key within its administrative domain, the AA
has been signed by a worldwide distinct character aid. Thisis
followed by sending every attribute secret key and associated
user identification uid to CSP. Our approach allows each AA
to manage several attributes, however each AA can only
control onecharacterigtic at atime.

3)Certificate Authority: The Certificate Authority (CA) is a
globally recognized and respected name in the IT industry.
Each lawful AA and user can register with it, and it will
provide a global unique identifier aid and uid to each of them.
The encryption secret key is generated for each authenticated
person while this is going on. It does not, however, take part
in the maintenance of attributes or the development of secret
keys for attributes.

4)Blockchain: The CSP is monitored usng the blockchain.
We employ a consortium blockchain in our system, and the
paticipants are all licensed drivers. The ciphertext's CSP
signature is included in each block's body, along with the
hash value of the shared data and the related access palicy.
We use the PBFT consensus mechanism to guard against
malicious attackers.

5)Data User: Globally unique identifiers uids certify data
requesters known as DUs. By checking their qualities against
the access rules defined in the blockchain, individuals can
get to data before anybody elsedoes. They can check the
data for tampering after decoding the ciphertext. The
encrypted message can only be decrypted by DU if its
properties comply with the access policy. CBMs are also
known as DUsin the system.

V. CONCLUSIONS

In this venture, we have proposed a safe and certain
information sharing plan in VSNs, which depends on both
CP-ABE and blockchain. In our plan, we have created CP-
ABE to acknowledge one-to- numerous information
sharing. In the mean time, we have likewise evolved
blockchain to record the entrance dstrategy of the
information, acknowledging client sef-affirmation and
cloud non-disavowal. Considering the processing abilities
of the VSNs hub, we have proposed a compelling plan for
certificating. We have planned a strategy concealing plan to
conceal the touchy data remembered for the entrance
strategy. Our plan likewise upholds information
renouncement when a vehicular client no longer needs to
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share the information on the cloud. Later on, we will
investigate on the most proficient method to diminish the
hour of arriving at agreement.
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Abstract— The application of analyticsin games hastotally
transformed the way sports have been played and viewed
across different platforms. Analytics has gained traction in
designing training programs, in-game strategies, health and
fitness of the players, team selection, and game viewership.
Machine Learning algorithms aid in tracking the performance
of the players as well as the team, providing a clear outline of
the game drategies, recognizing the risks involved, and
forecasting the match outcome. The pace of the game of cricket
has evolved over a period of time and one of the most popular
formats of cricket isthe T20. The Indian Premier League (IPL)
is a popular T20 league which has millions of fans across the
globe. Because of the popularity and the money involved in this
format, the stakes for winning the game are extremely high.
Application of analytics in this aspect would help in better
decision-making for a sports team. This paper aims at the
application of machine learning algorithms to predict the
results of the IPL matches played by the Chennai Super Kings
(CSK) franchise in 2022 and, furthermore, to identify the
factors that impact the team’s ability to win the game. The
forecast is based on higtorical data sourced from the official
website of CSK. Model performance metrics are applied to
measure and compar e the accuracy, sensitivity, and specificity
of each model, and the results are discussed. The insights from
the outcome can be utilized to formulate strategies to increase

the team’s chances of winning the game.

Keywords— Predictive analytics, Machine learning
algorithms, Prediction model, sports analytics, | PL component

I. INTRODUCTION

Cricket is one of the most cherished sports with a
huge fanbase of hillions of people across the globe. The
popularity of cricket increased with the introduction of the
IPL (Indian Premier League), a new T20 tournament league
introduced in the year 2007. The IPL is a short 3-hour
format of the game of cricket with alimit of 20 overs, which
has grabbed the attention of many cricket enthusiasts. The
International Cricket Council (ICC) sanctioned the IPL
format suggested by the Board of Control for Cricket in
India (BCCI). It was founded with eight teams, namely
Chennai Super Kings, Kolkata Knight Riders, Sunrisers
Hyderabad, Mumbai Indians, Royal Challengers Bangalore,
Delhi Capitals, Rgjasthan Royals, and Punjab Kings, with
each team representing a city in India Cricket is a profit-
making business with multiple stakeholders, including the
athletes, sponsors, spectators, media, and corporate entities.
Winning the tournament is extremely crucial for many of
the stakeholders mentioned, more so because of the
monetary implications for the winning franchise. This is
where the application of analytics in sports comes into the

fray.
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The global sports analytics market is expected to
reach $4.6 hillion by 2025, a a CAGR of 31.2 percent
(source: Grand View Research Inc.). Each match of cricket
generates a massive amount of data. Every single detail of
the game, a dot ball, a missed catch, the ball's twist, the
speed of the ball bowled, the batsman’s shot, etc., is
captured and anadyzed using machine learning. Data is also
collected off the field from the athletes with the aim of
better understanding and optimizing their training,
conditioning, and hedth status. Analytics has altered the
game's course, and leveraging data science in sports would
help with accurate decision-making and formulating game
strategies, which are critical for success. Sports franchises
use analytics to track player performance, decide on team
compositions, devise game strategies and, in turn, create a
sustainable competitive advantage.

The players performance is measured using a
variety of metrics, including the bowling speed of the
player, the capacity to lift weights, and the nutrients they
consume throughout the day. As much as the players must
continue to focus on their individual performance, it is
equally essential to work as ateam for success in matches.
Team coaches try different player combinations on the field
to see if different line-ups result in better performance. The
team's management concentrates on gatistics about the
opponent's players batting and bowling styles. They track
match-day weather conditions and players strengths or
weaknesses based on the prevalent conditions. They devise
strategies such as how many games they must win in order
to qudify for the playoffs or break past records. The
franchise is able to develop marketing srategies and
advertising campaigns with the help of data by determining
how and when fans are likdly to attend events or purchase
team merchandise.

Studies have applied machine learning-based
algorithms that predicts the cost at which a player can be
purchased in the Indian Premier League Auction [8,3]. The
players sdling prices were determined using past
performance measures like runs, balls, innings, wickets, and
games played. Multiple Random Forest Regression was
used to predict the batsmen and bowlers attributes in a
given match, which would aid in the selection of players for
agiven tour [9]. Studies were also conducted to measure the
popularity and people's feedback on IPL 2020 using
machine learning algorithms. With the help of application
interface, about 7 lakhs feedback were collected from the
official IPL twitter website to analyze the emotions of the
fans about the game [7]. The study on the trade-off between
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accuracy and interpretability in machine learning was
addressed by a mimic learning model that allowed sports
analytics to combine the forecasting power of modern
machine learning techniques with interpretations and
actionable insights for sports consultants [14]. Machine
learning in sports offers predictive and analytic solutions to
track a player’s wellness and safety. An attempt to create a
model for predicting the performance of the Indian team in
the Olympics was made by considering factors like GDP,
population, wellbeing, education rate, etc. [11].

Artificial  Intelligence models  helped  in
determining the on-field playing positions of the football
players, assessing injury risk and assessing fitness levels
post injuries [10, 4]. The data-driven defensive strategies in
basketball were studied to understand player decision
making and game strategies by utilizing player and ball
tracking information [16]. A study of predicting the number
of runsthe player might score and the number of wickets the
bowler might take was carried out in order to help the team
management select the best players for the match[5]. Studies
also attempted to propose a model where the match result
was anticipated ball by ball from the beginning of the
second innings using various deep learning models like
long-term memory (LTSM) and gated recurrent units (GRU)
algorithms. The prediction of the total score using big data
in the context of one-day international (ODI) cricket [2] was
carried out. An investigation into machine learning
technology was conducted to check if the agorithms could
derive accurate predictive models for cricket matches and
provide the best accuracy, precision, and recall evaluation
measures [6,15]. The various aspects of a cricket match that
can influence the outcome of a match by using several
supervised learning techniques were identified. The
strengths and shortcomings of the bowling and batting
groups are used to improve the overall performance of the
team and a so to increase their winning probability [13,12] .
The research was carried out using the KNIME tool and
machine learning techniques like Naive Bayes Classification
and Euler’s Strength Formula. A statistical modelling
approach was used to predict the team players for each
match using Hadoop and the Hive framework [1].

IPL has been a huge success in India and it is
currently a hillion-dollar industry attracting many investors.
The 2021 IPL season set a massive viewership record with
380 million average impressions, and the 2022 IPL isall set
to break new records. Chennai Super Kings (CSK) is one of
the most consistent and successful franchises in the Indian
Premier League (IPL). They have a huge fanbase not only
within the country but also worldwide. Even though
Mumbai Indians (MI) have won the highest number of 1PL
tittes, CSK dands at the top with the highest winning
percentage among its opponents, having made it to the
playoff stage in 11 seasons and 9 times to the finals. CSK is
a very formidable team and, therefore, was chosen to be the
focus of our study. This paper attempts to create a machine
learning model to predict the CSKs win in the 2022 IPL
matches. All match data from al matches played by CSK
over the lag 12 seasons was collated and the necessary
preprocessing was done to prepare the data for model
building.
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I1l. METHODOLOGY
This research attempts to apply various machine learning
algorithms in order to predict the result of CSK matches in
the forthcoming IPL season (2022). The architecture for this
study ispresented in Fig. 1.

Fig.1 Architecture of the study

The dataset for prediction is gathered from the official
website of CSK (www.chennaisuperkings.com), which
consists of data from the past 12 seasons from 2008-2021.

The table below shows the dataset columns and their

descriptions.
TABLE 1.DATASET DESCRIPTION

Column name Description

city The city where the match was played.

Season The season (year) in which the match was
played.

teaml Team 1 is taken as Chennai Super Kings
(CSK).

team?2 All the opponent teams of CSK are taken as
team?2.

toss winner Theteam that won the toss.

toss decison The toss winning team’s decision of choosing
batting or fielding.

dl_applied Application of DL (Duckworth Lewis Method)
method involved or not if the match got
interrupted.

winner The team that won the match.

win_by_runs The number of runs by which the team won.

win_by wickets The number of wickets by which the team
won.

player_of _match The player who won the man of the match
title.

venue The stadium where the match took place.

umpirel On field umpirel name

umpire2 On field umpire2 name

extra_balls Total number of extra balls given by CSK
team.

wickets taken Total number of wicketstaken by CSK team

4s The number of fours scored by CSK.

6s The number of sixes scored by CSK.

total_runs Overall runs scored by the team againg its
opponent

Status (Dependent | Won/Lost

variable)
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The dataset contains information from 194 matches
played by CSK. Data preprocessing involves cleaning the
data by dealing with missing records and outliers. Feature
selection was done by removing features from the dataset
that did not have an impact on the outcome of the match
result. The features that were so diminated included the
match id, the season and the date of the match. Some of the
matches were abandoned without even a single ball being



bowled. Data pertaining to such matches was removed
during the preprocessing stage. As a result, the dataset
contains ten digtinct teams. The data was then split into
training and testing in the ratio of 75 to 25. Supervised
machine learning agorithms like logistic regression, the k-
NN algorithm, support vector machines, random forest, and
decision trees are applied to create predictive modes to
predict match results. Table 2 presentsthe tuning parameters
for each of the algorithms.
TABLE 2. MODEL TUNING PARAMETERS

Parameters | Explanation | value
Decision tree model
criterion Measuresthe quality of the split and gini
the criterion ‘gini’ gives the impurity
value
splitter Used the choose the split at each node | best
as best split or random split
max_depth Maximum depth of the tree 3
random_state | Controlsthe randomness of the 1234
estimator
Random Forest model
n_estimators No. of treesinthe forest 50
K Nearest Neighbor s Classification
n_neighbors No. of neighbors to be used 7
weights Determinesthe closeness of pointsin Uniform
each nei ghborhood
metric distance metric Minkowski
o] pisthe power parameter for 2
minkowski metric

Model performance measures, including sensitivity,
specificity, and accuracy, were calculated using the
confusion matrix to arrive at the best prediction model.

TABLE 3 CONFUSION MATRIX

Predicted
Positive Negative
Actual  Postive True Positive(TP) False Negative(FN)
Negative  False Postive(FP)  True Negative(TN)

Accuracy refers to the overall accuracy of the modd and is

calculated as follows:

Accuracy = TP+TN 2
TP+FP+ TN + FN

Sensitivity refers to the percentage of true positive values
and is calculated asfollows:

Sensitivity= _TP__
TP+FN

@

Specificity refers to the percentage of true negative values

and is calculated asfollows:

Specificity = TN 3
TN+ FP

IV. ANALYSISAND DISCUSSION

The exploratory data anadysis helped in visudising the
past performance of the CSK team. Figure 2 shows the
number of games played by CSK in each season. Every
franchise gets to play 14 mandatory matches, and from the
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graph, it is clear that CSK has made it to the play-offs in
almost 10 seasons.

Fig. 2: Total no. of matches played

Fig. 3 displays the most favourite stadium for the team in
the past seasons, and it can be inferred that CSK has an

175
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count
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25
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season

advantage of winning the game in MA Chidambaram
(Chepauk) stadium, which is the home ground for the team.
Wankhade and Dubai stadium are the next favourite grounds
for theteam. Fig. 4 displays the toss decisions taken by CSK
and the outcome of the game. The probability of winning
the game is higher when CSK has won the toss, and thereis
adightly higher probability of winning when the decision to

bat istaken after winning the toss.
Fig. 3: Favorite venue

Fig. 4: Toss decison

CSK stands second next to Mumbai Indians in terms of title
winners. The franchise has won the IPL title four times in
2010, 2011, 2018, and 2021. The year 2020 was the least
performed season in the IPL's history, with only 6 wins and
8 losses. Under the captaincy of MS Dhoni, the team has a
winning record of 117 matchesin total.
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Fig. 5: CSK Playersinsights

From the above Fig. 5, we can undergtand that
out of 194 matches played by CSK, MS Dhoni and Suresh
Raina have been part of the franchise since 2008 and have
played 190 and 176 matches, respectively. They are
followed by Ravindra Jadeja, Dwayne Bravo, Faf Du
Plessis, and Murali Vijay, who played for CSK till the 2021

IPL.
Fig. 6 Correlation heatmap of the continuous variablesin the dataset

From the above heat map( Fig.6), the correlation between
the continuous variables isinferred. The total runs scored by
the team is highly correlated to the number of fours and
sixes scored. The higher the number of wickets taken, the
lower the opponent team’s score would be; hence, the higher
the chance of winning by runs. On the other hand, the
win_by runs and wickets taken variables are negatively
correlated to the extra balls feature. This indicates that the
possibility of winning decreases when a high number of
extra balls are thrown a the opponent team. In the next
stage, prediction models were built with the help of 11 key
features, and the accuracy of the various machine learning
models is shown in Fig. 7. From the Fig., it is clear that out
of the 5 models used, support vector machines and logistic
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regression models showed the highest accuracy of 95% and
92%, respectively.

Fig. 7: Prediction accuracy of the models
The model performance metrics are presented in Table 4.

TABLE 4: MODEL PERFORMANCE METRICS

Mode Accuracy Senstivity Specificity

Logistic Regression 92% 92% 92%

k-Nearest Neighbors 75% 76% 76%

algorithm

Support Vector Machine 95% 94% 95%

Random Forest 84% 84% 86%

Decison Tree 80% 80% 80%
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The support vector machine and logistic regression models
gave the best results, with an accuracy of 95% and 92%,
respectively. Another metric to arrive at the accuracy of the
modd is the area under the curve and receiver operating
characterigtic. They indicate the degree of the modd's
ability to classify the positive and negative classes. The
higher the AUC value, the more accurate the model is, and
the AUC value for the support vector machine learning
model was at 0.956 (Fig. 8), indicating a high level of
accuracy. The variable importance plot (Fig. 9) shows that
the number of wickets taken by the team, the number of
fours and sixes scored, conceding scores with minimum
extra balls, the ground venue, and the toss decision are the
key variables that influence CSK’s win in a game.

Fig. 8: ROC curve

Fig. 9: Variable importance plot



V. IMPLICATIONSAND CONCLUSION

Prediction of outcomes in sports used to be a
challenging exercise due to the intricate nuances of the
game. But the application of analytics in the field of sports
has made the process smpler and has generated very
important insights that could transform the way the gameis
played and viewed. This paper focused on the application of
machine learning techniques to creste a prediction modd to
predict the team CSK’s win in the upcoming IPL season of
2022. The IPL dataset was collated, preprocessed, and
prepared for mode building. Algorithms like Logistic
regression, Random Forest, Support Vector Machines, K
nearest neighbors, and Decision Tree were used and the
highest accuracy of 95% was observed from the SVM
model. The analysis also brought out the key factors that
had a considerable influence on the team’s chances of
winning the game. The team has a high chance of winning
the game when they play on their home ground. They have
an average of 160 runs scored at the Chepauk stadium, with
the highest total of 246 runsand a winning streak of 71% at
the home venue. The early wickets taken during the
powerplay overs have increased the probability of winning
the game and also the number of fours and sixes put up a
strong total on the board. Consdering the toss, the team has
won 66 games whenever they won the toss, regardiess of
their decision to bat or bowl after winning the toss. For
about 50 matches, the team has lost the toss but won the
game. Hence, winning the toss and the decision taken have a
moderate impact. MS Dhoni stands as a valuable player and
a pillar of support for the CSK team. He has been leading
the franchise since 2008 as the captain, along with the title
of the most successful wicket-keeper and the best finisher in
IPL history. The study gives insights on the factors which
need to be considered by CSK for winning the matches in
the forthcoming IPL 2022 season. The number of wickets
taken by the team is an important factor. Therefore,
concentrating on capturing early wickets during the start of
the game could enhance the chances of winning the game.
The number of fours and sixes scored is adso equally
important. This model could be deployed by the team to
formulate in-game strategies and also provide training for
the players before the commencement of the match.

REFERENCES

Agarwal, Shubham, Lavish Yadav, and Shikha Mehta.
"Cricket team prediction with hadoop: datistical
modeling approach.” Procedia Computer Science 122
(2017): 525-532.

Awan, Mazhar Javed, Syed Arbaz Haider Gilani,
Hamza Ramzan, Haitham Nobanee, Awais Yasin,
Azlan Mohd Zan, and Rabia Javed. "Cricket match
anali/tlcs using the big data approach." Electronics 10,
no. 19 (2021): 2350.

Bunker, Rory P., and Fadi Thabtah. "A machine
learning framework for sport result prediction.” Aspplled
computing and informatics 15, no. 1 (2019): 27-33.

(1

(2

(3l

24

(4]

(5]

(6]

(7]

(8]

(9]

(10]

[11]

[12]

[13]

(14]

(19]

(16]

ICAIDS 2022; ISBN: 978-93-5620-075-3

Garcia—AIizﬁa! Abraham, Moisés Marquina, Javier
Coterodn, ser Rodriguez-Gonzédlez, ‘and Sergio
Luengo-Sanchez. "In-game behaviour _
football players using machine Iea_rnlr;g technigques
based on player statigics.” International Journal  of
Sports Science & Coaching 16, no. 1 (2021): 148-157.
God, Raesh, Jaryl Davis, Amit Bhatia, Pulkit
Malhotra, Harsh Bhardwaj, Vikas Hooda, and Ankit
God.  "Dynamic  cricket match  outcome
prediction.” Journal of Sports Analytics Preprint: 1-12.
Kapadia, Kumash, Hussein Abdel-Jaber, Fadi Thabtah,
and Wad Hadi. "Sport anaytics for cricket gameresults
usng machine learning: An  experimental
study.” Applied Computing and Informatics (2020).
Khetan, Aryan, Baibhav Kumar, Divy Tolani, and
Harshal Petel. "Prediction of IPL Match Outcome
Using Machine Learning Techniques." arXiv preprint
arXiv:2110.01395 (2021).

Kulkarni, Apurva, Adiat‘?/a Vidyadhar Kamath, Aadith
Menon, Prajwal Dhatwalia, and D. Rishabh. "Prediction
of Player Pricein IPL Auction Using Machine Learnin
Regression Algorithms." In 2020 1EEE Internation
Conference  on_ Electronics, Computing  and
Communication Technologies (CONECCT), pp. 1-6.
| EEE, 2020.

Rodrigues, Nigel, Nelson Sequeira, Stephen Rodrigues,

analysis of

and Varsha Shrivastava. "Cricket Squad Analysis Using
Multiple Random Forest Regression.” In2019 1st

International Conference on Advances in Information
Technology (ICAIT), pp. 104-108. |EEE, 2019.

Rommers, Nikki, Roland Rossler, Evert Verhagen,
Florian Vandecastede, Steven Verstockt, oel
Vaeyens, Matthieu Lenoir, Eva D’Hondt, and Erik
Witvrouw. "A machine learning approach to assess
injury risk in elite youth football glayers." Medicine and
%glice in sports and exercise 52, no. 8 (2020): 1745-
Shailaja, Varagiri, Rayala Lohitha, Sreethi Musunuru,
K. Deepthi Reddy, and J. Padma Priya "Predictive
Analytics of Performance of India in the Olympics
using Machine Learning Algorithms." International
Journal 8, no. 5 (2020).

Simon, Annina, and Mahima Singh. "An overview of M
learning and its Ap." International Journal of Electrical
Sciences Electrical Sciences & Engineering (IJESE) 22
(2015).

Sinha, Anurag. "Application of Machine Learning in
Cricket and Predictive Analytics of IPL 2020." (2020).
Sun, Xiangyu, Jack Davis, Oliver Schulte, and Guiliang
Liu, "Cracking the black box: Distilling deep sports
analytics" InProceedings of the 26th acm sigkdd
international conference on knowledge discovery &
datamining, pp. 3154-3162. 2020.

Tekade, Pallavi, Kunal Markad, Aniket Amage, and
Bhagwat Natekar. "Cricket Match Outcome Prediction
Us ng Machine Learning." International Journal 5, no. 7
(2020).

Tian, Changjia, Varuna De Silva, Michadl Caine, and
Steve Swanson. "Use of machine learning to automate
the identification of basketball strategies using whole
team player tracking data." Applied Sciences 10, no. 1
(2020): 24.



ICAIDS 2022; ISBN: 978-93-5620-075-3

STUDENT ATTENDANCE AUTOMATION SYSTEM USING FACIAL
RECOGNITION

R. Vaibhav !, D.Sudhagar 2

1 BTech(IT), 2 Associate Professor
Jerusalem College of Engineering, Chennai.

Abstract

Attendance Monitoring System is important in many
places such as educational ingtitutions, offices for checking the
performance of the students and employees and it’s not an
easy task to check every student is present or not. In all
organizations, attendance is taken manualy by calling their
register numbers or names and noted in attendance registers
issued by the department heads as proof and in some
organizations the pupils want to sign in these sheets which are
stored for future references. This technique is repetitive,
complex work and results in errors as few students regularly
sign for their absent students or tell proxy attendance of the
absent dudents. This method additionally makes it more
complex to track all the students attendance and difficult to
monitor the individual student attendance in a big classroom
atmosphere. In this article, we use the technique of utilization
face detection and recognition framework to continuoudy
recognize students going to class or not and mark ther
attendance by comparing their faces with a database to match
and mark attendance. This facia biometric framework takes a
picture of a person using a camera and contrasts that image
and compares the image with the image which is stored at the
time of enrolment and if it matches marks the attendance and
monitors the student performance continuously. We may use
the concept of artificid intdligence to monitor student
attendance like capturing the motion pictures of the student
when present in class to anayze the student data on how much
time the student presentsin class.

Keywords:. Artificial Intelligence, Student Attendance System,
Face reorganization, Students attendance monitoring system
and applications

. INTRODUCTION

The sudent's attendance system using artificial
intelligence concept mainly works using the concept of facial
recognition system was discussed by Akshara Jadhav et al.
Faceis considered as a primary key feature to identify and talk
with other peoples in the world because the face is considered
as a unique identity for every person. The facia features will
be unique to the other industries. The Unique features for
every indusia make facial recognition in implementing the
real world. Humans digtinguish a particular person's face
based on several factors like colour, nose, eyes, ears, etc but
for computers, it's difficult to analyze the data so we may use
the concept of Computer vision. The intention of using
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computer vision technology isto recognize the human features
in a computer.

In recent years we observed remarkable changes in
face recognition techniques because of available biometric
methods, this is the most unncticeable technique. The
installation of face recognition systems on alarge scale is easy
but the actual implementation of the face recognition system is
ambitious because it has to take into account al potential
cases variation caused by a modification in face expressons
by light-weight face expressions, different styles, image
resolution, sensing element device, viewing distance, etc. [3]
Several algorithmic rules are implemented on face recognition
and every algorithm has strengths and capabilities by its own.
We tend to do face recognition nearly daily. Most of the time
we glance at a face and acknowledge by in a flash with the
data present already in the database.

This aptitude if potential followed by machines will
influence be valuable and should give a vital rolein real-world
applications like various access management, nationa and
international security and defence, etc. At present mainly two
approaches rely on Face reorganization methods. The first and
very familiar method is the native face recognition system that
depends on facial expressions of a covering for example eyes,
nose, colour, etc. to identify the face with someone matching
or not. The second approach is the world face recognition
system which uses the whole face to identify a person. The
two described approaches are enforced by methods by various
types of algorithms. The recent implementation using artificial
intelligence applications in face recognition attracts many
scientists to research this topic. The daboration of a face
features originates from the changes continuoudly within the
facial expression that changes over time. Apart from al these
changes, we are ready to acknowledge an individua easily.
The idea of developing a self-understanding and self-learning
intelligent machine that may require giving sufficient data to
the machine was proposed by Pradeepa .M et al.[5] A facial
Recognition System can be defined in smple words as the
technology that identifies a person and verifies it with the
database by comparing the facial features described by
Chaitanya Reddy [7].

A. Face Recognition

Scientigts started working on computers to recognize
human faces in the mid-1900s because of its enormous
applications on face recognition has received continuous



attention from researchers. Face recognition may be outlined
because of the technique of characteristics by someone based
on biometrics by the approach of matching a capturing image
or video with the data present in the database. The data flow
process in face Recognition systems starts by having the
ability to find faces and recognize frontal faces from data
input devices like mobile phones, cameras, etc. [10]
Practically it has been proven that students attended classes
only when there is full control on classroom and attendance
monitoring.

II. LITERATURE SURVEY

Pated UA, Swaminarayan Priya R. et. al[1],
Development of a student attendance management system
using Face recognition. This process will be used effectively
in our project since we use Facid Recognition to mark the
attendance. The face once recognized will detect the student
and then the attendance will be marked in the CSV
File

Jacks K. et. a[2], Design and Implementation of
Attendance System, from here we can see that our main
concept of marking attendance is done by using this research
paper where the author stresses out to store the attendancein a
CSV filerather than in a database such as MySQL or SQL.ite.

Gangagowri G, Muthuselvi J, Sujitha S. et. a[3],
Attendance Management System using OpenCV, here when
the face is detected and recognized, the process behind thisis
Computer Vison, which isatool exclusively used for projects
which deal with image classification and image recognition.
OpenCV isthe python package for Computer Vision.

Anitha V Pai, Krishna A, Kshama PM, Correa M. .
a[4], Offline service for Student Attendance Management
System, the main purpose of using OpenCV is that, since the
web camera needs to be opened at the time of recording
attendance, this OpenCV package is where it establishes a
connection with the local web camera present in the computer
and then it switches on for marking the attendance.

M. Turk and A. Pentland et. al[5], Eigenfaces for
recognition, Eigenfacesis afacia recognition algorithm which
uses a 64 landmark point to recognize the face. Thisis one of
the oldest facial recognition algorithms that are used even
today due to its accurate results. Hence Eigenfaces can
recognize the faces easily and the computational time is less
when compared to any other facia recognition algorithm.

M. Alwaked and Z. Shasban et. al[6], Face
recognition based on Haar wavelet transform and principal
component analysis via Levenberg-Marquardt  back
propagation neural network can be used where the process of
feature extraction can be done using Principal Component
Anaysis, where the face is divided into features which will be
useful to recognize the student.

26

ICAIDS 2022; ISBN: 978-93-5620-075-3

1. METHODOLOGY

A. Functional Specifications

Functional specifications are the requirements in which
requires to operate a system. These requirements are necessary
to assemble a system that will be required to attain the
objectives embarked on previoudy was implemented by Jireh
Raobert Jam [3] . Some of the important functional and non-
functional requirements are outlined below by analysing the
shopkeeper's story.

0 Firg capturing the facia image by the high-quality
camera.

0 HD Cameraespecialy professional camera

0 Facial features should be detected in the photo.

0 Croptheoverall ranges of faces detected.

0 Resize al the images until the recognition system
takes a photo to recognize them.

0 Cadculating the overall attendance percentage based
on facial features matched.

0 Storing al the detected face images in a folder. o
Loading the images into the database.

0 We want to train facid features to recognize the
computer.

0 Perform recognition for faces stored on the database.

0 Cadculate computer facial recognition speed for
effective security.

o Peforming face recognition sequentially for each
image cropped.

o0 Displaying input and output cropped images side by
side on the same dot to recognize and compare the
features by machine.

0 After recognizing the face displays the name of the

output image above the image in the given area to
identify easily.

B. Non-Functional Specifications

Non-functional Specifications are the needs based on
the specific criteria to evaluate the operation of the system.
These requirements are collected and analysed based on the
client needs and exceptions, security and working etc
implementation issues by Jireh Robert Jam [3] specifically:

0 Thefirst and most important thing is that users need
to find easy to take pictures.

0 Thesystem can be easily ingtalled.

0 The operator will give clear instructions on how to
pose the face to train the computer.

0 Thefacerecognition system is highly secure.

0 The response time if the system is very less i.e. 10
seconds.

0 Thefacerecognition system must be fast, reliable and

100% efficient.



Fig-1: Flow Diagram describing the face detection

From the above use-case mentioned Face Detector
detects the face inputted in the given image or video and loads
the image to the system. Face localization can notice wherever
the face is situated within the inputted image or video marked
using the bounding boxes. The landmarks of the face like
eyes, colour, nose, mouth etc are done for feature extraction
from the system using face localization. The key features are
extracted using face extraction to undergo tracking effectively.
Facial features are matched and classified with the databases
stored. Face detection offers two outputs either a positive
output or negative output for the supported image from the sat
of stored database collection of images.

C. Working on the face recognition system

The working of the face recognition system is mainly
classified into two types of algorithms [3]. They are holistic
matching algorithms and feature-based algorithms. The entire
face is considered as input data to identify a particular person
from the database in the holistic matching method and the face
is divided based on the facial features like eyes, colour, skin
tone and eyebrows etc in the feature-based method. Apart
from the above two, in recent days three dimensions face
recognition technology is used to capture the 3D faces using
sensors to identify people in the real world very accurately.
Real-time face detection using 3D sensor-based applications
determines a

27

ICAIDS 2022; ISBN: 978-93-5620-075-3

Fig-2: Architecture of Student Attendance M anagement
System.
a person with various facial images in different angles, on
different light conditions, and various poses with different
expressions make more efficient in all applications.

IV.ARTIFICIAL INTELLIGENCE TO MARK
ATTENDANCE

Artificial Intelligence enabled Face detection based
applications to become world-famous. This was discussed by
Santana Fell [6]. In Washington, an American private
elementary school in Sedttle begins implementing an
automatic face detection technique called SAFR (Secure
accurate Facial Recognition). In this method, the faces of
parents are added to the database.

The security gates of the school opened only to
secure accurate Facial Recognition that recognizes the right
person. The working of this method is based on scanning This
method works by the method of scanning the person's face and
checking with the database and the person need not show their
face to the scanner it will automaticaly detect the face and
check with the database if both match the doors will open
Advanced Artificial intelligence-enabled techniques are
started implemented in classrooms. As books are replaced by
tablets and smart board's blackboards, Smart mobiles will
replace attendance registers. A girl's government high school
in Chennai, Tamil Nadu, started implementing an attendance
system based on artificiad intelligence-enabled and this is
Indiads first school implemented and got popular in Japan and
the US. The working of that method is based on the mobile
application which contains all the relevant basic details of the
student with the student photo.

The faculty needs to just click the photo which
automatically marks the attendance of those who present and
stores the attendance in the database. A Company in china has
programmed the world's 1st Artificial Intelligence teaching
assistant designed to control through a whiteboard along with
a commanding person. Artificial Intelligence assistant,
reacting to the user through voice recognition. The main
feature of automatic face recognition isto find that all students
attending or not. It is also used to mark grades and use to
prepare customized exercises for college activities. Citytech
Software firm in Calcutta organized an in-house innovation
competition based on trending technology. One group in that
contest started working on Artificial Intelligence enabled
cameras to require pictures of individuals coming into the
workplace notice the personage, fedings, gender and alertsthe
concerned person about the security thread discussed by
Shreyak Sawhney et al. [9] The CCTV cameras which detects
the employee's face and marks the attendance of that person
and calculates their salary based on how many hours they
worked in the office.

V. REAL-WORLD APPLICATIONS OF
FACIAL RECOGNITION



In recent Years, Face Recognition and identification
is being extensively used in security surveillance
Real -time systems to Identify individuas on the spot
proposed by Shreyas lyer et a [8].

In crime detection and forensic analysis, it plays a-
major role. Using drivers’ licenses to identify
criminals using facia recognition system is used in
the US Federal Bureau of Investigation. Artificia
Intelligence enabled cameras has been checked to
identify those smuggling personsin the UK.

The face identification method plays a key role in
making secure payments using online payment.
Online payments as it are a more trusted feature in
which only the account holder can access the
account.

The personal information in mobiles can be protected
in smartphones to check no one can access the
persona data even the smartphone is stolen. It is
being used in mobile phones for unlocking. This
method is very high secured.

A. Advertising makes more responsive

Using the face identification method we can make
advertisements a lot more participating and makes more
personalized for various types of users. To customize the
audience interests Some branded companies have aready
implemented automatic face identification methods in the
digital world to customize their campaigns by scanning a face,
based on his age and gender ads are played. Apart from that
this system identifies expressions of people to understand their
emotions like sad, happy, disgusted, etc. based on that displays
ads for a particular product in which the user likes by
understanding facial emotional features.

B. Airport security increases

Airports are the busiest place in which high chances
of crimina and terrorist activities because of this reason
severa  airlines sarted implementing face identification
systems to check baggage and flight boarding makes the
process quicker. Moreover, the Artificial Intelligence face
authentication application implemented with surveillance
cameras which heps in identifying a terrorist who might be
involved in some disastrous activity by understanding the
unusual behaviour of the person and the facial expressions of
the person to recognize the criminals to make the airport place
safe.

C. Diagnoserare genetic diseases

Artificia  Intelligence enabled automatic face
identification application will facilitate the medical businessto
diagnose sickness that leads to an amendment in appearances
like spreading eyes or drooping ears. A face recognition
scanning will become a part of standard medica checkups that
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will identify genetic disorders such as Disgorge syndrome,
Engelmann syndrome, Cornelia de Lange syndrome etc which
bring gradual changes in facial expressions. Now clinical
diagnoses for various genetic diseases and their treatment will
become faster than before with face recognition in this way
facial technology is also implemented in the medical field.

D. Providedriver safety and personalization

Automobile companies like Teda, Subaru etc are
increasing their services in numerous ways by utilizing face
recognition systems to recognize drivers. The main use of face
recognition systems is to begin the car using face recognition
rather than using a key to start the car. Face recognition can
scan the facial features of the driver, monitor the focus of the
driver and aert the concerned person if they are losing
concentration. Face identification identifies the preference of
the driver like favourite stations, calendar and the position of
the seat with a detailed report which increases the customer
and driver safety.

E. Helpful in VIP identification

A face recognition system will establish prestigious
guests whereas getting into a building or attending any event
automaticaly identifies the person which boosts their loyalty
greatly. In hospitals, the face recognition method helps in
identifying a returning guest at the entrance and displays the
preference of food; room etc once the face is scanned. In the
event, the organizer can easily identify the VIP guest among
all the fans early skips the queue and provide all VIP benefits
to them.

F. Stopsretail crime

In the retail business, the face recognition and
identification system could be a future decider because it
identifies the person instantly once the person enters it
searches for a thief, criminal or person with a fraudulent
history. The security officer of the particular retail shop is
informed immediately when the criminal enters. When a
criminal enters the store the image of the criminal is matching
with the huge database of criminals for any criminal records
pending. With the help of face recognition technology, retail
crimes are gradually decreasing and there is no case of retail
crimes shop robberies etc.

V1. ADVANTAGES

A. Improvement of Security Level

Every organization needs to secure their premises for
unknown entry into that place. They also wish to monitor the
employees and industrial entry into that place. Those who are
entering the organization premises without proper access they



are captured in the security surveillance system and noticed to
the respective person and alerts instantly concerning the
person who doesn’t have permission.[11]

B. Straightforward Integration method

The automatic face detection tools work effectively
with the current authentication code that organizations have
developed. The technique is straightforward to code the
system to access organizations' automatic data processing
which makes the method very clear.

C. High Accuracy Rates

The main advantage is its Accuracy. The system
checks and gives the output without any misunderstanding and
bad face detection system. The authorized person will be
detected at the right time due to the high accuracy levels. The
manual recognition, which is done by securities outside of the
organization’s premises may use the face recognition
technology to automate the process of identification and
assure its perfection without changes. We don’t want an
additional employee to monitor the working of cameras 24/7.
The main objective of Automation means to reduce the human
effects and reduce the cost of employees too. Then an
organization can recognize the fact that usage of automated

face identification ishighly secure with accurate data.
D. Forget the Time Fraud

The massive advantage of using the automatic face
recognition method is to provide a time tracking attendance
system to enable avoid time fraudulence between employees.
It is not possible to any colleagues to favour their friends
because everyone needs to pass the entrance gate where the
face recognition camera catches their photo and matches with
the database and avoids time fraud among workers. This is
very beneficial for the employees who work based on hourly
starts check in the time starts counting from that moment until
a similar check-out did which is beneficial to the organization
they need not monitor their workers and the method is quick
because the staff doesn’t have to prove indusial identities by
scanning their smart cards on the scanner. It is very difficult
for the business heads to monitor all the employees are
attending or not. The main problem is time fraud among the
employees can be avoided using an artificial intelligence-

enabled face detection system.
VII.LIMITATIONS

A. Processing & Storing

Storages play a major role in the practical world in
avoiding wasting huge amounts of information and needs to
store for future use. Storing HD-Videos in a very low
resolution also needs a huge amount of. We are wasting a
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large number of resources in processing high-quality image
frames every time which is not required. We need to process
all the data and want to store all the data creates a huge space.
But using face recognition we can do this job in a fraction of
seconds using artificial intelligence concepts. To reduce the
speed of processing photo frames professional agencies will
use clusters of computers. But each additional system means
that appreciable information transfer via the internet creates a
problem.

B. Size & Quality

To operate the face recognition system correctly and
perfectly we required an advanced software system using
high-quality digital cameras. The identification system takes a
photo of a person or takes a screenshot from the video and
starts comparing it with the actual image hence here the
storage matters and affects the storage and the image to reduce
the size of the image it will affect the quality of the system in
recognizing the face. For example, consider CCTV and the
person who is far away the camera recognizes the person and
takes a photo from a long distance if the resolution of the
image is decreed then we can’t identify the person if we didn’t
decrease the quality of the image the storage size of the image
is very high. To avoid bad detection of images and speed up
the recognition process we need to permit the identification in
face-size range. The main problem with the system is an initial
investment in such a huge software system is very expensive
and the processing speed will decrease due to the high quality
of the image.

C. Surveillance Angle

The police identification method additionally creates
problems in many ways which were answerable for the
selected face capturing by the camera to register a face using
software recognition system, so many angles are getting used
like 45 degrees, frontal face etc. To get the transparent model
for the image, we have to use the frontal part. One can fool the
face recognition system by the hair on the face, spectacles etc
but using the high intention image with direct angle goes with
the enrolled and compared with the actual image to get
accurate results. Even a person can fool the system by
appearing suddenly or removing a beard or mask on the face
etc. We can simply avoid the above-mentioned problems by
updating the databases regular to avoid such failures; the
databases must be regularly updated with all the recent
changes.

VIII. RELATED WORKS

A. Fingerprint-based attendance System

This attendance system works on the moveable
fingerprint device developed and can pass the device to all
students to scan their thump impression on the device during



class time to mark attendance without faculty involvement.
This method assures the never failure method for taking the
attendance. The main issue with this method is passing the
fingerprint device to all the students in class time that may
distrust the students' concentration which is of no use for the
students and difficult to pass the device without disturbing the
class to all students to mark the attendance by putting their
thumb on the device was discussed by Akshara Jadhav et al

[1].

B. Radio Frequency Identification-based

Attendance System

The works connected to this identification attendance
system are still present in the practical society described by
the author Akshara Jadhav et al. they proposed a Radio
frequency identification system. The working is this type
system every student needs to carry an ID card called radio
frequency tag and wants to put the ID card on the card reader
to read and to store the attendance of the student in database.
The main problem with this technique is unauthorized access.
The person using another person's id card can enter into the
organization which the process is less secure and even they
mark attendance of their friends by approved ID card scanning

on the scanner.

C. Iris-Recognition Based Attendance System

It is a biometric system that uses Iris-Recognition
management .this system uses the concept of an iris
recognition system in which the iris are scanned and extracted
the features and matched with the database. The main problem
with this system is placing the transmission lines of the
scanner in a good condition of light to scan the entire irises
passing through the system. It is based on the real-time face
detection system which is highly secure, reliable and fast to
access but needs a lot of development in different lighting
conditions as discussed by Akshara Jadhav et al[1].

X1. RESULTS AND DISCUSSIONS

] Fig-3: Starting the Application
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Firstly, the program is being run and the GUI Dialog box
appears which will display the start button.

Fig-4; Faceis being detected

In this window, the face is detected and recognized. After
recognition, we will click the Check-In button for the
validation of the face.

Fig-5: Verification for Clock-In

Here it verifies the user asking him where he has to
check-in or check out. If we press the check-in button, our
information will be displayed on the right hand side window
which shows the Check-In status which includes name, date,
status and timer.

Fig-6: Measuring Process



Now, when we click the check-out button, the time which has
been measured, would display on the output window and the
status would show as check-out.

Fig-7: Check-In/Check-Out

Thus this process will be repeated for multiple
people.

LN -

Fig-8: Check Out is pressed and the attendance i
registered

Once after clicking the check-out button, the attendance will
be registered in a CSV File.

Fig-9: Output Screen (CSV File)
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The attendance register is stored as data in a CSV File which
contains the details such as name, date, time, check-in/check-
out. This can be viewed in the excel sheet.

CONCLUSION

We are automating the attendance system to decrease
the errors that occur due to manual taking attendance. If the
cameras monitoring into classrooms to evaluate their interest
and to mark attendance, students tend to pay attention if
Artificial Intelligence enabled method can monitor and mark
their attendance and faculties will at least come to school or
college every day because in early times they are coming and
putting sign and they are letting the school or college now it’s
not possible if the faculty left the college the system
automatically marks as absent so everyone will come to school
or organization regularly. Using the artificial intelligence
concept the attendance monitoring system is very secure,
accurate and easy to monitor students' and faculty’s
attendance.[8]

FUTURE ENHANCEMENTS

The project has a very vast scope in future. The project
can be implemented on the internet in future. The project can
be updated in the near future as and when the requirement for
the same arises, as it is very flexible in terms of expansion.
With the proposed software of database space manager ready
and fully functional, the client is now able to manage and
hence run the entire work in a much better, accurate and error-
free manner. The following are the future scope for the
project.

e Discontinuation of particular students eliminates
potential attendance.
e Bar-code reader based attendance system.
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Abstract

In the educational arena, data mining has proven
to be helpful in extracting information and analyzing them
to arrive at conclusons, assist in improving curriculums,
predict student performances to aid in taking action for
positive outcomes, and determine factors affecting
enrolment, drop-out ratios, or low placement rates. The
video watching patterns of students in converged
educational environment were examined using data mining
techniques. Since the emergence of Educationa Data
Mining (EDM) in the past decade, it has become
increasingly important to explore the unique types of data
that are generated in educationa settings. The purpose of
this research is to determine which characteristics are
influential in determining which field of study students
chooses at higher education ingtitutions. Students behavior,
attitudes, and performance will be forecast by predictive
tools and procedures in order to determine their choice of
higher education. For the purpose of improving teaching
and learning through educationa data mining and learning
andytics, this paper discusses its applications and the
techniques that need to be adopted.

Keywords. Data Mining, Education, Machine Learning,
Prediction, Student Performance

1.Introduction

Universities are interested in predicting the paths
of students and alumni, so they can identify which students
will participate in particular programs and which students
will need alot of debate time. Educational ingitutions are
today faced with the challenge of using educational data to
improve decision-making quality due to the explosion in
educational data. The goa of data mining is to extract
meaningful knowledge from these large data sets by using
analytical tools. Various systems are used to meet these
challenges, including ERP, DWH, etc.

Researchers have developed data mining
techniques that alow them to reduce manpower, duplicate
human intelligence, and perform more efficiently than a
human could. Through data mining and statistical methods,
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a huge amount of data and experiences are recorded, and
the techniques must be able to learn autonomously. In
addition to this data mining processes can be used to
integrate large amounts of unrelated data, uncover useful
correlations, and obtain valuable information from the data
There are five types of data mining techniques. dtatistics,
classification, clustering, regression, and association (Chou
and Lee, 2020; Lee et al., 2018; Romero and Ventura,
2010). According to Lee et a. (2018), they were able to
predict programmers levels of tasks and expertise using
user profile data. Based on the results, user profile data can
provide insights into a programmer's ability to perform
easy or difficult tasks. Thus, data mining techniques are
used to andyze the generated systems based on data from
behavior. As an example, watching multimedia videos to
gather effective information and provide information to
multimedia designers and developers to improve future
Web multimedia systems.

1.1 Enterprise Resource Planning (ERP)

Enterprise resource planning (ERP) integrates
internal and external management information of an entire
organization like  finance/accounting  information,
manufacturing, sales, service information and most
important its customer relationship management. ERP
systems automate all these activities to facilitate the flow of
information between all business functions inside the
boundaries of the organization and manage the connections
to outside world [1]. ERP systems operate in real timei.e.
without relying on periodic updates [2, 3] along with
common database, which supports all applications. ERP
plays a crucial role in decision making for businessmen to
get quick decisions with fewer errors.

Today, education is one of Indias most important
industries. It is bigger than both the software industry and
the automobile industry combined. Educational ingitutes
have become complex organizations as a result of
exponentid growth in the educational sector. They are no
longer limited to deliver education only, but to manage a
large range of activities like marketing of institutes for
student admission and corporate student’s for placements,



managing internal operations like smooth conducting of
classes or recruitment and motivation of human resources
like faculty and staff, financia and cash flow planning, co-
ordination with regulatory and statutory authorities. As a
result of stiff competition and demanding customers
(students and corporate), ingtitutes are also subject to the
vagaries of market forces. To manage ther interna and
externa operations, educational ingtitutions need modern
management practices and the latest technology. As a
result, the software industry began developing automated
solutions to support educational institutions.

2. Data Mining Techniques

In this section, we will review the main data
mining techniques [9] that are used to analyze data.

2.1 Clustering Analysis

Clustering is the process of grouping objects so
that they are similar (in some sense or another) to each
other than to items in other clusters. Many fields use this
approach, such as machine learning, pattern recognition,
image analysis, information retrieval, and bioinformatics.
The clugering or grouping of objects is based on the
principle of maximizing intra-class similarity and
minimizing inter-class similarity. It is possible to consider
each cluster as a class of objects from which rules can be
derived. Through the use of clustering in education,
ingtitutes can classify students according to similar
behavior. Cluster students according to their abilities, so
that students in the same cluster (e.g. Average) are smilar
to each other but different from students in other clusters
(e.g. Intelligent, Weak).

e A choice of an appropriate agorithm for a particular
problem involves many decisions. Some of them are

e Connectivity models: These are based on distance
connectivity.

e Centroid models. This algorithm represents each
cluster by a single mean vector.

e Distribution modds. Clusters are modeled using
statistic distributions, such as multivariate norma
distributions used by the Expectation-maximization
algorithm.

o Density models: It defines clusters as connected dense
regions in the data space.

e  Subspace models: Clusters are modeled based upon
both cluster members and relevant attributes.

2.2 Decision Tree
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In a decision support system, a decision tree is a
tree-like diagram that represents decisons and their
probable outcomes, including resource costs and utility. It
is a visua representation of an algorithm. In operations
research, decision trees are used to identify the best
strategy to achieve a goal, specifically in decision anaysis.
Decision trees can also be used as a means to calculate
conditional probabilities. Figure 3 shows how decision
trees can be used to analyze an ingtitute's admission
criteria. Even small data sets can be analyzed with decision
trees since they are simple to understand and interpret. Data
that include categorical variables with a different number
of levels may not be suitable for this approach.

2.3 Factor Analysis

The factor analysis procedure is a statistical
approach for describing the correlation between observed
variables in taems of a lower number of unobserved,
uncorrelated variables.

Factor analysis looks for such joint variations in
response to latent variables that are unobserved. A linear
combination of the potential factors with "error”" terms is
used to mode the observed variables. A dataset can be
reduced by using the information obtained about the
interdependencies between observed variables. Originating
with psychometrics, factor analysis has been applied to
behavioral sciences, social sciences, marketing, product
management, operations research, and other fidds of
applied sciences dealing with large quantities of data. It can
be of two types, Exploratory factor anadysis (EFA) and
Confirmatory factor analysis (CFA).

Exploratory factor analysis (EFA): is used to
uncover the underlying structure of arelatively large set of
variables. A priori, the researcher assumes that any
indicator may be related to any factor. Factor analyses are
often based on this assumption.

Confirmatory factor analysis (CFA): determines if
the number of factors and loadings of measured (indicator)
variables are in accordance with expectations based on
theory. An analysis of factorsis done to determine whether
the indicator variables load the way they should based on
prior theory.

2.4 Regression Analysis

The technique of regresson andysis includes
modding and analyzing several variables when a
dependent variable and one or more independent variables
are considered. In particular, regression analysis enables us
to investigate how the dependent variabl€e's standard value



changes when any one of the independent variables is
varied, whereas the other independent variables remain
constant. Regression analysis is commonly used to estimate
the conditional expectation of the dependent variable with
respect to independent variables. The estimation target in
such cases is a function of the independent variables
referred to as aregression function. In regression anaysis,
it is aso important to understand how the dependent
variable varies around the regression function, which can
be modelled by a probability distribution. Forecasting and
prediction are carried out using regression analysis, which
explores the relationship between independent and
dependent variables, In most cases, linear regression and
ordinary least squares regression are used. The most
commonly used regression methods are linear regression
and ordinary least squares regression.

3. Incorporating data mining into Education

Education ingitutes can use clustering to group
students based on similar behaviors. Organize the students
into groups, so that students in one group (e.g. Average)
can be compared to each other while they are dissimilar to
students in another group(e.g. Intelligent, Weak).

Educational System

E- Learning System
Digital Learning
Blended Leaning

MooC

Plan , Build and
Maintenance

Students Data
(Interaction Data
and Academic Data)

Data Mining Techniques
( Clustering,
Classification, QOutlier,
Analyzing, Pattern text
N fmbntain

Discoverin,

Picture 1: Incorporating data mining techniques in Education System

By applying data mining techniques, traditiona
classrooms and web-based educational systems can extract
knowledge, helping educators and students to make
informed decisions.

4. Data mining techniques for educational
tasks

Data Mining has been used to resolve many
applications or tasks in educational environments.
According to Baker, Educational Data Mining could be
used in four ways. Improving student models Improving
domain models. Assessing how learning software supports
pedagogical practice. Studying how learnerslearn.
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And five approaches/methods:

Prediction, Clustering, Relationship mining, Didtillation of
data for human judgement, Discovery with models.

4.1 Predicting Student Performance

By identifying the dropouts and students who need special
attention sooner, the teacher can provide appropriate
advising/counsding. The purpose of this paper is to
examine students performance in courses through the use
of data mining methodologies. Data mining provides a
variety of tasks that can be used to analyze student
performance. We extract knowledge about students
performances in end-of-semester exams through this task.
In the classification task, students are evaluated based on
their performance. As many approaches can be used for
data classification, here we use the decision tree method. In
order to predict performance at the end of the semester,
student management system data such as attendance, tests,
seminars, and assignments were collected.

5. Conclusion

In this study, we present various data mining
techniques for supporting education systems by generating
strategic information. Because data mining offers a number
of advantages to higher education inditutions, it is
recommended applying these techniques in the areas of
resource optimization and student performance prediction.
Using a student database, the classification task is used to
predict the students division based on previous student
data. The decision tree method is used here because there
are many approaches to data classification. In order to
predict the student's performance at the end of the semester,
attendance, class test, seminar and assignment marks were
collected from the student's previous database.
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Abstract—Generative adversarial network (GANS) is one of the
most important research topics in Al, and their excellent data
production capacity has attracted a lot of interest in recent years. For
computer vision and heathcare field researchers, this paper provides
an overview of GANSs and its application. The structure and principle
operation of GANS, as well asthe basic GAN mode sproposed to date
and the theory of GANs, were reviewed. In this paper aso
discussed about the development of a GAN selection methodol ogy
for the GAN applications. Also discuss about the GANs progress in
image synthesis tasks, such as image- to-image trandation, image
super-resolution and text-to-image synthess, sequentid data
generation and GANs in hedthcare. Thelimitations of GANs and the
solution were present in this paper.

Index Terms—Generative adversarial Networks, Computer Vi-
sion, Image Synthesis

I. INTRODUCTION

Deep generative models are neural networks with many hid-
den layers trained to solve complex problems which required
large number of samples for training. These modes have
recently drawn significant attention in capturing the sequence
data such as audio or video and synthesize new samples. The
generative modelsinclude variational autoencoders (VAE) and
Autoregressive models have used Markov chain Monte Carlo
based algorithms. But sampling from the Markov Chain in
High dimensional data are computationally slow and inac-
curate. To address this problem Goodfellow, e, a [1]
proposed Generative Adversarial Networks (GANs). GANs
are a typeof generative modelsthat can generate a random
variable with respect to a specific probability distribution.
GANSs can create images that 100k like photographs of human
faces, even though the faces don’t beong to any red
person. Therest of the paper is organized as follows:
Section Il givesa brief introduction of GANs. Section I11
introduces GAN variants. Section IV focuses on GAN
Selection. Section V discusses several applications of GAN.
Section VI reviewsthe current challenges and limitations of
GAN-based methods.Conclusions are given in Section VIII.

II. GENERATIVE ADVERSARIAL
NETWORKS(GANS)

A. GANs Architecture

GANSs are trained using two neura network models. One
modd is called the generator or generative network model
that learns to generate a fake sample. The other modd is
called the discriminator or discriminative network and learns
to differentiate generated examples from real examples.
The
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generator output is connected directly to the discriminator
input. Through backpropagation, the discriminator’s classifi-
cation provides a signal that the generator uses to update its
weights. The discriminator in a GAN is simply a classifier.
It tries to distinguish real data from the data crested by the
generator. It could use any network architecture appropriate
to the type of data it’s classifying. GAN’s are just like a
game where discriminator and generator compete with each
other. The generator tries to fool the discriminator while
discriminator tries not to get fooled by the generator. The
training continues until the generator wins the adversarial
game. The whole process can be regarded as atwo-player min-
max game where the main aim of GAN training is to achieve
the Nash equilibrium.

Generative

loss

Discriminator

Noise

Real
Sample ‘ ‘

vectorZ

Discriminative

loss

Fake Sample
Generator

Fig. 1. GAN Framework

B. Objective Function

A GAN can have two loss functions: one for generator
training and one for discriminator training. The loss
function of GAN is based on the minimax game which
includes two neural networks competing with each other in
the framework. The discriminator needs to check whether the
input sample is real or fake and optimize the weights of the
network model by the backpropagation agorithm. During
training the generator and the discriminator do not change the
model parameters. GAN will not stop training until the two
networks reach the Nash equilibrium .The loss function of the
GAN isformulatedas follows:

mingmaxpV(DG)= E x-paatax) [10g9 D(X)] +Efz-pxx3[ 109 (1-D(G(2))]



where Pdata(x) denotes the true data distribution, Pz(z) denote
the noise distribution. The selection of loss function is the
most important problem for the GAN mode. The loss
function hasa direct influence on the gradient disappearance
and the model collapse.

C. Evaluation metrics

GAN generator evaluation refers to the calculation of
specific numerica scores used to summarize the quality of
generated images. The basic GAN mode used the Average
Log-likelihood method, also referred to as kerndl estimation
or Parzen density estimation, to summarize the quality of the
generated images. The Inception Score and the Frechet Incep-
tion Distance are two extensively used metrics for analyzing
created images.

- Inception Scoreg(1S), which captures both the quaity and
diversity of the generated images. A higher scoreindicates
better-quality generated images.

- Fréchet Inception Distance(FID) which comparestherea
vs. fake images and doesn’t just evaluate the generated
images in isolation. A lower FID score indicates more
realistic images that match the statistical properties of rea
images.

III. GAN VARIANTS

Since the original Generative Adversaria Networks paper
there has been many GAN variants. They tend to build upon
each other, either to solve a particular training issue or to create
new GANSs architectures for the better result.

2014 2015 2016 2017 2018 2019 2020 2021

‘ ‘ DCGAN ‘ | Pix2Pix | ‘ WGAN | |smeGAN H StyleGANZ | IDGAN || StyleGAN3

SAGAN

BIGAN

CycleGAN

Fig. 2. Timeline of architecture-variant GANs presented in this article

A. Deep Convolutional Generative Adversarial

Networks(DCGAN)

Unsupervised Representation Learning with Deep Convolu-
tional Generative Adversarial Networks 2] was the firsd GAN
proposal using Convolutional Neural Network (CNN) . Most
of the GAN variations existing nowadays are built upon the
DCGAN.DCGAN uses convolutiona layers in the generator
and convolutional -transpose layers in the discriminator. It re-
places the generator and discriminator in classic GAN with
two CNN without changing the basic structure of the GAN,
a step size convolution is used instead of the upsampling
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layer, and a convolutional layer are used to replace the full
connection layer to increase the stability of the training. The
discriminator consists of strided convolution layers, batch
normalization layers, and LeakyRelu as activation function.
It takes a 3x64x64 input image. The generator consists of
convolutional-transpose layers, batch normalization layers, and
ReL U activations. The output will be a 3x64x64 RGB image.

B. Wasserstein GAN(WGAN)

WGAN[3] and WGAN-GP[4] were created to solve mode
collapse. It occurs when the generator produces the same im-
ages or a small subset of the training image repeatedly.
Ingead of using a discriminator to classify or predict the
probability of generated images as being real or fake, the
WGAN replacesthe discriminator model with a critic that
scores the reanessor fakeness of a given image. WGAN-GP
improves upon WGAN by using gradient penalty instead of
weight clipping for training stability.

C. Conditional Generative Adversarial Nets(CGANS)

CGANg5] first introduced the concept of generating images
based on a condition, which could be an image class la-
bel.Pix2Pix[ 7]and CycleGAN [8] are both conditional GANS,
using images as conditions for image-to-image translation.
Theconditional GAN adds a condition to the generation and
discrimination process of GANs. cGANS are not strictly un-
supervised learning algorithms because they require labeled
data as input to the additional layer.

—4

Generator
G

Discriminator f—E
D

Predicted

Real/Fake

class

Samples

Fig. 3. Architecture of Conditional GAN

D. Pix2PixHD

High-Resolution Image Synthesis and Semantic Manipula-
tion with Conditional GANs [6] disentangles the effects of
multiple input conditions. It consists of coarseto-fine
generator and multi-scale discriminator. In addition, it can
generate real- istic 2k high-resolution images. It also
generates multi-modals.



E. Self-Attention Generative Adversarial Networks(SAGAN)

SAGAN [9] improves image synthesis quality. It generates
details using cues from all feature locations by applying the
self-attention module. SAGAN is a convolutional GAN that
uses a sdlf-attention layer in the generator model, and spectral
normalization on both the generator and discriminator. It
trained by using the two time-scale update rule (TTUR) and
the adversarial loss.

F. BigGAN

Large Scale GAN Training for High Fidelity Natura Image
Synthesig[10] can create high-resolution and high-fidelity im-
age. BigGAN design is based on SAGAN and to improve the
training by increasing the number of channds for each layer
and the batch size. The BigGAN uses modd architecture with
attention modules from SAGAN and is trained via hinge | oss.
The class information is provided to the generator model via
class-conditional batch normalization. The BigGAN dightly
modify and updates the discriminator model twice before
updating the generator model in each training iteration. This
method achieves the goal of generating high resolution and
diverse samples from the complex dataset ImageNet success-
fully. Itisthelargest scale of Generative Adversarial Networks
that have been trained so far and can generate images of high
quality. BigGAN make use of orthogonal regularization to the
generator to handle the specific instability .

G. ProGAN, SyleGAN SyleGAN2

Progressive Growing GAN(ProGAN) is an extension to the
GAN that allows generation of large high-quality images, such
asredigtic faces by efficient training of generator model[11].In
ProGAN Generator network startswith less Convolution layers

to output low-resolution images and then increments layers
to high resolution images .Similarly Discriminator network
follows same approach, starts with smaller network taking
the low-resolution images and outputs the probability. It then
expands its network to intake the high-resolution images from
generator and classify them as real or fake. This incremental
expansion of both G and D networks alows the models to
effectively learn high level details first and later focus on
understanding the fine features in high-resolution 1024x1024
pixel images. It also improves model stability and lowering
the probability of mode collapse. A Style-Based Generator
Architecture for Generative Adversarid Networks known as
StyleGAN was developed to have control over the style of
generated imageq[12].StyleGAN is an extension to the ba-
sic ProGAN architecture, with the ability to control over
the disentangled style properties of the generated images .It
controls the visual features by modifying the input of each
level in the network separately, from coarse features to fine
details. StyleGAN not only produces high-quality and realigtic
images but also provides better control and understanding
of the generated images. But sometimes unnatural parts are
generated in images such Droplet like artifacts and phase
artifacts. StyleGAN2 [13] improves the originad StyleGAN by
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Configuration

StyleGAN StyleGAN2
Base ProGAN[11] Base StyleGAN[12]
Tuning Weight demodulation

Add mapping and styles
Remove traditional Input
Add noise inputs
Mixing Regularization

Lazy regularization
Path length regularization
No growing in each level

Large network
TABLE |
STYLEGAN AND STYLEGAN2 CONFIGURATION

making several improvements in areas such as normalization,
progressively growing and regularization techniques.

H. SmileGAN

Smile-GAN is a semi-supervised clustering method[14]
which is designed to identify disease-related clustering . Semi-
supervised clustering of Smile-GAN is achieved through joint
training of the mapping and clustering function.

. StyleGAN3

StyGAN3 [15]is the improvement of StyleGAN2[13] and
it overcome all the limitations of the latter.StyleGAN3 is
improved with Alias-free generator architecture and training
configurations. Also Introduced tools for interactive visualiza-
tion, spectral analysis and video generation. This advancement
will be very useful in the improvements of modes that
generate video and animation. The new generator is more
computationally complex than StyleGAN2 but till have high
FID. The maor improvements of StyleGAN3 over
StyleGAN2 are reduced memory usage, faster training and
error fixing.

IV. GAN SELECTION

In this paper proposed a systematic literature review app-
roach for the selection of GAN to solve a particular prob-
lem.Firg need to choose a certain database of the selec-
tion. Then develop search using keywords to identify the
general application in each paper. The possible keywords
are "GAN models”, OR "GAN variants”, OR "GAN appli-
cations',OR "Image Synthesis using GAN" AND GAN in
Healthcare”. The search result is used to classify each paper
into each class. This will be much hepful in the future
process. Then choose the class of the specific application for
the further process. If the search is for a particular application
then choose the class of the specif application, among that
papers filter the paper the based on year. Then remove the
duplicate entries in the records. After removal check whether
the remaining records meet the objective.

The Original papers, reviews and survey are considered for
the selection process. These paperswere characterized as three
criteria such as to check whether the selected present the
certain application-based publication, discuss GAN progress
in real-world and check whether the paper accuratdy
addressthe research question and objectives. The records that
doesnot meet the objective, paper that is not proper language
and gsudies with no precise knowledge about how these
model sare evaluated and which industry is connected with the
specific application in GAN.The detailed flowchart of the
GANs sdlection process is given in fig4.
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Collect all records related to GANSs from
certain library

i

[ Records after Duplicate Removal }

i

Remove Records that does
not satisfy the abjective

Check whether it is under Research
Objective

1 T

‘ Select the time period for analysis \ [ Exclude all other records }

i

Classify records based on GANs
Application using keywords

I

[ Select the specific application records ‘

l

Selectthe records for final evaluation that

satisfy all criteria

}

Final Result ‘

Fig. 4. Flowchart of GAN Selection

V. GANSs APPLICATIONS

A. Image Generation

lan Goodfellow, et al.[1]] proposed Generative
Adversarial Networks in which GANs are used to
generate new examples for the MNIST handwritten digit
dataset, the CIFAR-10 small object photograph dataset,
and the Toronto Face Database. The improvement of
GANs leads to the introduction of Unsu- pervised
Representation learning with Degp Convolutiona
Generative Adversarial Networks(DCGAN) .
Tero Karas et al demondtrate the generation of
redis- tic photographs of human faces using
Progressive Growing of GAN[11]. The human face
generations was trained on celebrity dataset. This method
is adso used to demonstratethe generation of objects and
scenes. In Progressive Growing GAN, the generator and
discriminator model expanded byadding layers during the
training process. It takes input as a low-resolution image
and generates a high resolution image of desired scaling
factor. Andrew Brock, et a. demongrate the generation of
synthetic photographs with the technique Big- GAN[10]
that are practicaly indistinguishable from red pho-
tographs.BigGAN is a type of generative adversarial
network that was designed for scaling generation to high-
resolution andhigh-fidelity images. BigGAN scale up the
moded size and batch size to generate larger and quality
images. It is specif- icaly designed for class-conditional
image generation.CIFAR



or ImageNet datasets are mainly used to train class-conditiona
GANs. The base architecture of this mode is the Sdf-
Attention GAN (SAGAN) described by Han Zhang, et al.[9]
The SAGAN achieved best results from ImageNet dataset.
Karras et.al[12] proposed new generator architecture for
generative adversaria networks, borrowing from existing
styletransfer methodologies. Style GAN proposes a lot of
changesin the generator part which alows it to generate the
photo- realistic high-quality images as well as modify some
part of the generator part. This architecture change the
attributes such as style of human faces as there are many
features that canbe altered in the generation of various images
such pose, hair color, eyes color etchant similar approach is
used by Huang e 4d.[16] with GANs operating on
intermediate representations rather than lower resolution
images. LAPGAN also extended the conditional version of
the GAN moded where both G and D networks receive
additional label information as input. This technique has
proved useful and is now a common practiceto improve
image quality. This idea of GAN conditioning was later
extended to incorporate natural language.

B. GANs in Healthcare

Various GAN architectures have been proposed for medical
applications , which provided promising results in generating
redlistic looking images. In one study compare the traditional
data augmentation with synthetic data augmentation utilizing
DCGAN for a liver lesion classification task [17].It demon-
strated that the use of synthetic samples significantly improves
classification performance even on a small dataset conssting
of computed tomography images of 182 liver lesions [16].
While unconditional GAN architectures such as DCGAN
address the ingtability problem of GANSs, they do not work
wdll at relatively low resolutions. Qin et.al. exploited progres-
sive growing of GANs (ProGAN) to synthesize skin lesion
images at high resolution[18], which produced highly realigtic
synthetic images that expert dermatologists had difficulty dis-
tinguishing them from real images .

GANSs can be used in medical tumor detection[19]. The neural
network can be used to identify tumors by comparing images
with a dataset of images of healthy organs. The neural network
can detect anomalies in the patient’s scans and images by
identifying differences when comparing them to the dataset
images. Using generative adversarial networks resultsin faster
and accurate detection of cancerous tumors. It helps save costs
for patientsaswell as doctors. However, most importantly, gen-
erative adversarial networks can potentially help save human
lives.

Another areain the heathcare domain where generative adver-
saria networks can assist is drug discovery[20]. The networks
can be used for generating molecular structures for medicines
that can be utilized in targeting and curing diseases. Train the
generator with the existing database to find new compounds
that can potentially be used to treat new diseases. This
helpsto search the entire database for compounds that can
helpfight new diseases. The algorithm automatically identifies
such compounds and helps reduce the time required for
research and
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development of such drugg21].As the data scarcity remains
a major obstacle for medical imaging, GANs are likely to
become a standard practice to solve this problem

C. Image to Image Trandation

Image to Image transation problem is mostly occurred
problem in Computer vison and Image processing.
Conditional adversarial networkg5] are the most suitable
solution for trandating an input image into an output image.
The pix2pix
[7] modd learns the mapping from input image to output
image and constructs a loss function to train this mapping.
CycleGAN extended this work by introducing a cycle con-
sistency loss that attempts to preserve the origina image
after a cycle of trandation and reverse trandation[8]. In this
formulation, matching pairs of images are no longer needed
for training. This makes data preparation much smpler, and
opens the technique to a larger family of applications. For
example, Trandation from photograph to artistic painting
style, trandation of photograph from summer to winter and
Trandation of satellite photograph to Google Maps view.
Huang et d. [22]proposed a Multimoda Unsupervised Image-
to-image Trandation (MUNIT) framework. In this framework
the image representation is decomposed into a content code
that isdomain-invariant, and a style code that captures domain-
specific properties. To trandate an image to another domain,
combine its content code with a random style code . Image-
to-lmage trandation is similar to style-transfer where input
receives the style and content image. It is not only transferring
the image styles but also style of the style image Yu et al.
proposed a novel method, SingleGAN][23], to perform multi-
domain image-to-image trandations with a single generator.
SingleGAN usesdomain codeto explicitly control the different
generative tasks and integrate multiple optimization goals to
ensure the trandation.

D. Text to Image

Han Zhang, et a. proposed StackGAN[24] to generate real -
istic looking photographs from textual descriptions of smple
objects like birds and flowers. Fedus et al. [25] introduced
MASKGAN to improve sample quality which explicitly trains
the generator to produce high quality samples. MASKGAN
uses actor-critic conditional GAN that fills the missing text
on the context. Automatic synthesis of realistic images from
text would be interesting and useful. Denton et a. used a
Laplacian pyramid of adversarial generator and discrimina-
torg16] to synthesize images a multiple resolutions. Radford
et a. used a standard convolutional decoder[2], but devel oped
a highly effective and stable architecture incorporating batch
normalization to achieve striking image synthesis results. Reed
et al. used GAN architecture to synthesize images fromtext
descriptiong26], which one might describe as reverse

captioning.
E. Anime Character Generation

Yanghua Jin, et a. [27] demonstrates the training and use of
a GAN for generating faces of anime characters. They

applied



GAN for creating automatic anime characters by combining
a clean dataset and several GAN training. Inspired by the
anime examples, a number of people have tried to generate
Pokemon characters, such as the pokeGAN[28] and the
Generate Pokemon with DCGAN , with limited success. hen
et al. proposed a solution to transforming photos of real-world
scenes into cartoon style images. The proposed solution,
CartoonGAN[29],a framework for cartoon stylizing takes
unpaired photos and cartoon images for training.

The video game industry can benefit hugely from generative

adversarial networks. Developers and designers will have their
work cut short[30]. GANSs can be used to automatically gener-
ate 3D models required in video games, animated movies, or
cartoons. The network can create new 3D models based on the
existing dataset of 2D images provided. The neural network
can analyze the 2D photos to recreate the 3D models of the
same in a short period of time. For example, 3D objects such
astables, chairs, cars, and guns can be generated by providing
2D images of these objects to the neural network. This will
significantly help animators save time and cost.
Another exciting application of the generative adversarial
network is creating emgjis from human photographg[31]. The
neural network analyzes facial features to create a cartoonish
version of individuals. Major technology companies such as
Apple support the technology to generate custom emogjis
similar to an individual’s facia features.

F. Human Pose Estimation

Human pose estimation isthe process of estimating the pose

of the body from a single image. lan et. a. proposed CR-
GAN to address the problem of human pose estimation[32].
In addition to the single reconstruction path, introduced a two-
pathway framework. The two-pathway framework makes it
possible to combine both labeled and unlabeed data for self-
supervised learning.
The issue of pose variation in person images has aso been
addressed by Ge et a. A new framework Known as a Feature
Digtilling Generative Adversarial Network (FD-GAN)[33] is
introduced to learn identity-related and pose-unrelated repre-
sentations. After learning pose-unrelated person features with
pose guidance, no auxiliary pose information and additional
computational cost are required during testing. The proposed
FD-GAN obtained better performance on three-person reiden-
tifcation datasets.

G. Image inpainting

Image inpainting refers to the technique of restoring and
reconstructing images based on background information. High-
quality image inpainting required the interpretation of the gen-
erated content to be reasonable but also required the texture of
generated image clear. Dolhansky et a. [37] proposed an
image inpainting approach caled Exemplar GANs
(EXGANS).They used exemplar information as a reference
image of the region to inpaint a person with closed eyesin a
natural picture which can produce high-quality inpainting
results.
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H. DeepFakes

GANSss can be used for a number of exciting things but what
has caught the public’s imagination is the use of GANs to
create deepFakes 35], i.e. to create videos of talking people
where the face has been swapped with someone else. GANs
can be used to create photos of imaginary fashion models.
Facial manipulation is usualy conducted with DeepFakes and
can be categorized as face synthess, face swap and facia
attributes and expression. Facial attributes and expression
manipulation consis of modifying attributes of the face
such as the colorof the hair or the skin, the age, the gender,
and the expression of the face by making it happy, sad, or
angry. One of the best performing methods is StarGAN
[33]that uses a single model trained across multiple attributes’
domains instead of training multiple generators for every
domain.

I. Audio generation

Although GANs are best known for their use in image
generation, they have aso been used successfully for gen-
erating sequentid data such as audio, natural language, and
time-series. Audio generation can be applicable in specific
domains such as speech synthesis and music generation.
On the other hand, GAN-based models for speech synthesis
have been shown to work much more efficiently. GANs hold
great potential for data augmentation in speech recognition
models. Moreover, the methods used in speech synthesis can
be generalized to any form of audio. Music generation is
another application areain which GANsare used for producing
new music[38] . Different representations of sound can be
more desirable in some applications of audio generation. In
WaveGAN [40]and SpecGAN][41], which uses raw waveform
of audio and spectrogram respectively. When comparing these
two representations, they obtained promising results in both
approaches.

J. Video Generation

The generative adversarial network (GAN) framework has
emerged as a powerful tool for various image and video
synthesis tasks, alowing the synthesis of visual content in
an unconditional manner. DVD-GAN ( dual video discrim-
inator)[42] for video generation on large-scale datasets can
produce videos at resolutions up to 256x256 and lengths up
to 48 frames. DVD-GAN is able to generate longer and higher
resolution videos based on the BigGAN architecture while in-
troducing scalable, video specific generator and discriminator
architecture. Carl Vondrick, et a.[43] describes the use of
GANsfor video prediction, specificaly predicting up to a
second of video frames with success, manly for static
eements of the scene. DCVGAN[44] produces better video
samples than ones by conventional method in terms of both
variety and quaity when evaluating on facial expression and
hand gesturedatasets.

The below table 1V shows the summary of different GAN
applications.



Application M odel Usecases
Image Generation DCGAN High Resolution Image,
PGAN Sample Dataset
BigGAN
SAGAN
StyleGAN
LAPGAN
GANSs in Hedlthcare DCGAN Medical Image Synthe-
PGAN sis, liver leson Classi-
QUGAN fication, skin lesion im-
ages, Tumor detection,
Drug Discovery
Image to Image CGAN, Pix2Pix | Photo to Paint-
CycleGAN ing,Satellite images
MUNIT to Google map view
StyleGAN
SingleGAN
Text to Image StackGAN Image Synthesis
MASKGAN
LAPGAN
Anime Character Generation | cartoonGAN Cartoon syle
PokeGAN Images, Video Games
Human Pose Estimation FD-GAN Re-identification
Image Inpainting EXGANs Image Reconstruction
DeepFakes StarGAN Face Modulation Enter-
tainment
Audio Generation WaveGAN Audio Synthesis, Music
SpecGAN Generation
Video Generation DVDGAN Video Genera-
MoCoGAN tion, Prediction
DCVGAN
TABLE IV

SUMMARY OF DIFFERENT GAN
APPLICATIONS

VI. GAN LIMITATIONS

1) Mode Collapse: :Each iteration of generator over-
optimizes for a particular discriminator, and the discriminator
never manages to learn its way out of the trap. As a result
the generators rotate through a smal set of output types.
This form of GAN failure is called mode collapse. There are
certain methods to rectify the failure Arjovsky et al. [3]
proposed to compare digtributions based on a Wasserstein
distance rather than a KL-based divergence in DCGAN.Mdz
et. al [36] proposed Unrolled GANSs that use a generator loss
function that incorporates not only the current discriminator’s
classifications, but also the outputs of future discriminator
versions. So the generator can’t over-optimize for a single
discriminator.

2) Attaining Nash Equilibrium: The discriminator and gen-
erator fight in an adversariad manner to get the better of each
other. At any given step, either the generator is improved
(gradient descent) keeping the discriminator constant or the
discriminator learns while the generator stays the same. This
concurrent learning of the two new neura networks does not
guarantee a convergence to Nash Equilibrium. Saliman et al.
[38] propose feature matching that prevents the generator from
over-training for any given discriminator using statigtics of real
data distribution where the discriminator specifies the statistics
worth matching
However, GAN architecture has some limitations that affect
our society. The images created by GAN look misleadingly
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like a photograph of areal person based on the analysis of
portraits. Different concern by the people has been
raised for using the human image synthess by GAN
potentially by frauds thereby producing the fake and
photographs and videos without permission. On social
media, fake profiles can be prevented usng GANs for
generating the unique pictures of persons that do not
exist.

VII. FUTURE ScopPE

However, research that has applied GANs to the more
challenging scenario of video is limited. Furthermore, in
terms of performance and capabilities, GAN-related
research in other domains such as time-series generation
and natura language processing lags behind in computer
vision. there are clearly more opportunities for future
research and application in thesefields.

VIII. CONCLUSION

In this paper, reviewed GAN fundamentals and existing
GAN variants from 2014 for different applications based on
architecture, loss function and Performance metrics. Also
devel-oped a GAN sdlection methodology for the selection of
model corresponding to the application. The red world
applications of GANs were reviewed in detail. The limitations
and challenge of GANs are also discussed in the paper along
with the future scope.
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Abstract—At present, there has been a boom in the amount
of text data generated from various sources at the enterprise
level. The huge volume of text data is more valuable, and the
knowledge extracted from the text data needs to be effectively
synthesized to be a value. The manual text summarization
process requires a lot of manual time and effort, and it will
become cumbersome if the text data is huge. Summarization
has been a key area of research in NLP for the past three
decades. There are many state-of-art models available in the
market for summarization techniques. In this paper, we have
explored and made a compar ative analysis of the best state-of-
the-art text summarization models, and frameworks that are
widely used across enterprises. Our observations indicate that
T5 and BART are well suited for short summaries, Whereas
BERT and BART are well suited for generating long
summaries.

Keywords—Text summarization, Abstractive, Extractive,
Features

The summarization technique is a process of extracting
the most important and reevant information from the
source. In addition to text, summarization can be done in
images as well as videos. The term image summarization
refers to the extraction of the most relevant representative
image frames from images, video summarization extracts
the most important frames from video content. Text
summarization is a process of generating a concise and
significant summary of text from books, news articles, blog
posts, research papers, emails, tweets, etc.

INTRODUCTION

Fig. 1. Summarization process flow

Below are the steps for Summarization:
Importing the text data
Normalizing the text data
Tokenization

Removing stop words,
Stemming/lemmati zation,
Extracting therelevant features
Final Summary output
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Text summarization is referred to as be a common use
case in the field of NLP and many research outcomes
enhanced the efficiency of processing techniques followed
for the summarization process.

Based on the nature of the text summarization process it
can be divided into below categories,

1. Extractive Summarization
2. Abstractive Summarization

A. Extractive summarization.

It identifies sentences/phrases directly from the
source document betting on their sgnificance by
decipherment necessary sections of the text present in the
document and generating them
verbatim, manufacturing a set of the sentences from the
source textbook.

B. Abstractive summarization.

It generates a caption or summary conforming to
many rulings that capture a composition's salient ideas or
apassage. It involves a human-like approach,
understanding the linguistics and context, and presenting it
in aconciseform.

The summary isformed by newly constructed
meaningful sentences, which don’t necessarily appear in
the original input document. It helpsusto avoid using pre-
written text at the sametimeit needs large-scale data
during training.

Il. LITERATURE REVIEW

Abigail See et a [1], have proposed a solution that uses
the segto-seq attention mode to perform  text
summarization. The attention model is used to create a
pointer-generator network that is created based on source
text and then coverage is used to keep track of summarized
text to avoid repetition. The model has shown an
improvement of 2 ROGUE points over the current models
on CNN / Daily Mail data.

Yisong Chen et a [2], have proposed a method that
improvises on existing Text Summarization models
involving TextRank and BART. Their proposed approach is
that involves taking results from TextRank and BART
splicing the data to form new text by increasing the weight
of key sentences in the article later giving this text as input
to a BART Modd again. It is found that the results of



Rogue-1, Rogue-2, and Rogue-L recall metrics are increased
by 1.5%, 0.5%, and 1.3% respectively.

Rada Mihalcea et a [3], have proposed an approach
called TextRank. This involved creating a text graph from
natural language texts based on Unsupervised learning
algorithms without requiring any domain or language-
specific annotated corpora. It can be used for key text
extraction and key sentence extraction. It has aso shown
that this methodology has provided competitive results
when compared with state-of-the-art methods.

Mike Lewis et al [4], have given a new approach for text
generation using a method called BART (Bidirectional and
Auto-Regressive Transformer). It is built by corrupting a
text with noise and reconstructing it using a Transformer-
based neural machine translation architecture. While this
method has shown comparative results with other NLP
tasks, it has shown the state-of-the-art results for Text
generation tasks.

Francgois St-Amant has mentioned that [5], BART Large
can be used to create efficient models with very less
training. They have pointed out that, the model contains
1024 hidden layers and 406 million parameters obtained by
using CNN news data. They have aso mentioned that it will
cause memory and computing overhead due to the
parameter and architecture size.

Yang Liu et a [6], have proposed a BERT-based
approach for Text summarization problems. They have
achieved this by stacking many Transfomer layers for
sentences and for Abstraction summarization they have used
fine-tuning layers to avoid the mismatch between encoder
and decoder layers. This method was found to have
achieved staggering results in both human and automated
evaluations.

Tinghuai Ma et al [7], have proposed an approach
involving a Topic-aware BERT (Bidirectional Encoder
Representations from Transformers) system. Here they have
encoded the topic representation through neura topic mode
(NTM), then the data is sent through the transformer layer to
learn the dependencies, and finally, LSTM layers are used to
capture sequence information. The result of this modd is
found to be achieving sate-of-the-art results.

Zolotareva et a [8], have proposed an approach
involving seg-to-seq recurrent neural networks and transfer
learning with unified text-to-text approaches. The text-to-
text sequence-based transfer learning model has provided a
better result than other methods involving linear modds
with handcrafted features.

Mehdi Allahyari et a [9], have surveyed the Text
summarization techniques, Machine Learning agorithms
that were used and their results, and the Evaluation methods
available for this problem. It has pointed out the differences
between Extractive and Abstraction summarization
methods, Topic representation approaches, Knowledge base
creation for automatic summarization, the impact of context
in summarization, and Evaluation metrics for this problem.

I1l. EXPLORATORY ANALYSIS

At present, we have multiple texts summarizing models
available in the market. Selecting the best summarization
model that will befit for a particular business problem needs
certain features and prerequisites to be sorted out. for
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example, the following ae some of the
features/characterigics for the evaluation of the
summarization model

1. Summarization support — abstractive/extractive
2. Custom training

3. Training infrastructure

4. Framework support

5. Generate dternate summarization

6. Custom corpustraining

7. Multiple document summarization

Before that, to understand the working of Sequence-to-
Sequence modédl s find the below part

A. Sequence to sequence model architecture

Sequence to sequence models comprises an encoder and
decoder setup When the input is passed on to the encoder
setup. It generates the vectorized form of the input as an
output which is then fed to the decoder set up as an inpui.
The output generated by the encoder can be fed directly to
the decoder as a block or it can be connected directly to the
hidden units of the layers present in the decoder network at
every step concerning time. Text summarization is one of
the use cases of the sequenceto-sequence mode
architecture. The encoder-decoder network (see fig 2) can
be a simple recurrent neural network or LSTM or GRU
networks. The input text and its reference summary are fed
as input to the encoder to train the model to generate the
vectorized output.

Decoder

» =

Encoded
Vector

Encoder M
& > 4 > 4 <
N > - I—

= I

Fig. 2. Encoder-decoder Architecture
The output from the encoder network is given as an input
to the decoder unit to decode the encoded version. After
successive training progress, the model will be available to
take new input & make an inference and provide machine-
generated summaries.

B. Dataset:

To evaluate and compare the efficiency of the industry-
driven models, the volume of data chosen needs to be
adequate to feed the process of training, vaidate and test the
models. We have utilized CNN/daily mail summarization
dataset for this experiment. The CNN/daily mail
summarization dataset contains news narrations from CNN
and daily mail webpages. It includes news stories along with
human-generated summaries. The corpus we framed
contained 273,614 training sets and 15,597 validation sets &
14,294 sets for test. To get a better comparison, the same set
of data sources was used for all models and results have been
evaluated for the metrics.


https://francoisstamant.medium.com/?source=post_page-----3c69e4c04582-----------------------------------
https://arxiv.org/search/cs?searchtype=author&query=Allahyari%2C+M

We have considered the top five text summarizing models
and their features for our exploratory analysis to solve our
enterprise business problem. The top five summarization
modelsinclude

1. Text Rank
2. BART
3.BARTLarge
4. BERT

5715

a) TextRank: TextRank is a graph-based unsupervised
text summarization technique that supports Extractive
Summarization (learning without knowing output class). It
uses the PageRank-like technique to create a graph linking
the tokens obtained from the input documents. Where [1-3]
a firg the text documents are converted into text data,
which is then split into sentences, Later sentences are
converted into numerical vectors, the similarity between
these vectors are calculated and stored as similarity matrices
and finally based on the ranking top sentences are returned
as summary.

b) BART:  Bidirectiona and Auto-Regressive
Transformer (or BART) is a sequence-to-sequence model
which is pretrained by adding noise to the data (i. €
Denoising Autoencoder) which makes it a better algorithm
for Abstractive text Summarization tasks, as it helps in
avoiding noise in data and capture only the reevant
information. Since BART has [4] an autoregressive decoder
it can be finetuned for summarization tasks directly by
manipulating the input which is like the denoising pre-
training task for which the mode is built.

¢) BART Large: BART Large modd is developed by
Facebook pretrained using CNN news data, it contains 1024
hidden layers and 406 million parameters which is the
reason it is called BART Large. This mode is suitable for
Abstractive Summarization. Here, [5] the weights from the
pre-trained model are used as a sarting point, on top of this,
the current problem datais fed into the system and trained to
tune the weights for this specific problem.

d) BERT: The Bidirectional Encoder Representations
from Transformers (BERT) differs from other machine
learning agorithms as it can perform bi-directional training
of a Transformer for language modeling which provides
state-of-the-art results in both Extractive and Abstract text
Summarization, this is possible because bi-directional
training provides a better sense of data. tuning it for
Extractive Summarization [6][7] CLS symbols are inserted
to learn the sentence representation several inter-sentence
Transformer layers are stacked on top of BERT outputs to
obtain important features in the Document. For Abstractive,
pretrained BERTSUM is used as an encoder and a 6 layered
Transformer is used as a decoder.

€) T5: Text-to-Text-Transfer-Transformer (or T5) isa
transformer-based model that supports Abstractive text
summarization. This model is an extensive transfer-
learning-based model trained on Colossal Clean Crawled
Corpus (or C4) data which can perform most of the
downstream text-to-text NLP tasks with state-of-the-art
results. Here [8] three Long-Short Term Memory (LSTM)
layers are used for the encoder and one LSTM Layer is used
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additionally a custom attention layer is used to handle
lengthy sequences. Later the pretrained T5 model is trained
on our dataset to make it suitable for the specific task.

IV. EVALUATION METRICS

A. ROGUE

ROGUE is mainly used for evaluating the summary
output [9]. It measures recall, which means the total number
of words or n-grams in the human-generated reference
summary that got replicated in the machine-generated
summary. Naturally, these results are complementing, as is
often the case in precision vs recall. The value of Bleu will
be high when more number of words or n-grams from the
system results are replicated in the human references, and the
value of Rouge will be high when more no of words or n-
grams from the human references arereplicated in the system
generated results.

B. Precision andrecall in ROGUE

In terms of ROUGE, recall measures how many percentages
of reference summaries are getting captured or recovered in
a system-generated summary.

No of overlapping words
Total words in the refernce summary

In most cases, the system-generated summary will be very
long & it may capture all the words that are available in the
reference summary. Sometimes the words present in the
system summary might be usdess and will make the
summarization process cumbersome. At that point, precision
comes into play. It measures how much % of the system
summary was appropriate.

Whereas precision is measured as.

No of overlapping words

Precision = -
Total words in the system summary

C. ROGUE1

It is used to calculate the amount of overlapping of unigrams
between system and reference summary, ROUGE2 will
measure the overlap of bigrams between system and
reference summary.

D. ROGUEL
This measures the LCS- the longest common subsequence
between system summary and reference summary.

V. RESULTSAND DiscussioN

We have conducted multiple experiments on the text
summarization models. Table 1. briefly explains the model
features and fitment to the business problem.


https://www.tensorflow.org/datasets/catalog/c4
https://www.tensorflow.org/datasets/catalog/c4
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ABSTRACT

VCC or Vehicular Cloud Computing is a network that combines VANET (Vehicular Adhoc
NETwork) and Cloud Computing principles along with wireless concepts to provide services
related to safe transportation and traffic management. One important concern during VCC
communication is the security of the messages transmitted. In this research work, hybrid
cryptographic algorithms that combines layered and combination methods are proposed. The
methodology works in two stages. In the first stage, 2 layered and 2 combination algorithms
are designed, from which, the best performing method is selected. The selected methods are
then hybridized to protect the VCC messages. Experimental results showed that the proposed
hybrid cryptographic method is efficient when compared to the existing algorithms.

KEYWORDS

Hybrid Cryptography, Layered Cryptography, Combination Cryptography, Vehicular Cloud
Computing, Secure Communication, Message Safety.

1 INTRODUCTION

The technological breakthroughs in software, hardware and communication has evolved in
different types of networks, specially constructed to suit different environments. One such
network is VANET (Vehicular Adhoc NETwork). A VANET is a network that uses a set of
moving vehicles to form a wireless network that can apply Information Communication
Technology (ICT) to provide efficient services related to transportation and traffic
management (Kugali and Kadadevar, 2020). The VANET consists of various components to
help vehicles to communicate with each other. These components include, Road Side Units
(RSUs), GPS (Global Positioning System) devices, cameras, radio transceiver, sensors,
moving vehicles and the cloud servers. The huge amount of data sensed from these
components need huge storage units along with fast computing devices and methods. As this
requirement is difficult to handle by VANET components, VCC (Vehicular Cloud
Computing) was introduced. This new technology is a part of Intelligent Transportation
system and is designed as a hybrid system that combines the advantages of cloud computing
with VANET (Antonio et al., 2020). Currently, VCC has received more attention as it can
provide efficient solutions in areas related to vehicle and road safety, improve traffic
management, provide efficient entertainment services and provide better utilization of traffic
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signals. VCC helps to improve communication between vehicles and work to provide a safe
and efficient travelling environment.

The main objective of VCC, as mentioned earlier, is to create a safe and efficient travelling
environment. However, VCC has several security holes that make the network vulnerable
against attacks. Examples of such attacks include jamming (that prevent communication
between vehicles), forging or falsifying fake hazard warning messages, message hampering
(dropping or atering messages) and privacy violations. Previously, in order to ensure secure
vehicular communication, a machine learning-based method was proposed to detect hacked
vehicles. However, due to the high mobility characteristics of the vehicles, VCC also faces
serious security issues, like authentication, message confidentiality, safety of messages
communicated and secure location information.

This paper, focuses on techniques that ensures safety of messages communicated using
cryptography. Cryptography is defined as secure communication techniques that allow only
the source and the intended destination vehicles to access and view the message content.
These algorithms transfer the messages into a hard to decipher form, which can be converted
to its original state only by the intended destination vehicles. Cryptographic algorithms have
envisaged huge advancements in the past few decades. Initially, the advancements were in
the form of mono-aphabetic ciphers, polyalphabetic substitution ciphers, transposition
ciphers and block ciphers (Aung et al., 2019). Later on, more advancements were
implemented using sophisticated algorithms like AES (Advanced Encryption Standard), DES
(Data Encryption Standard), RSA (Rivest—Shamir—Adleman) and SHA (Secure Hash
Algorithm). Each of these algorithms have their own merits and demerits.

Recent researches are focused on developing hybrid cryptographic algorithms that can
combine their advantages in order to improve its efficiency in protecting messages being
transmitted over VCC and thus construct a safe communication environment (Kumar et al.,
2021). This work, motivated by the success of hybrid algorithms, also proposes an enhanced
2-level hybrid algorithm that combines the advantages of multiple cryptographic algorithms
to provide both vehicle level and message level security. The rest of the paper is organized as
follows. Section 2 provides the methodology behind the design of hybrid cryptography
algorithm. The algorithms used are BlowFish, RSA, 3DES, AES and MD5 (Message Digest-
5). Section 3 analyses the performance of the proposed hybrid cryptographic algorithms and
compare their results with the existing algorithms. Section 4 concludes the work with future
research directions.

2. METHODOLOGY

According to Ekwonwune and Enyinnaya (2020), a hybrid algorithm refers to the usage of
two or more cryptographic algorithms with the aim of creating a robust VCC model that can
protect messages transmitted. In order to construct a secure communication VCC model, this
work proposes a 2-level Hybrid Cryptographic (2-HC) system, where the first level focuses
on providing vehicle level security, while second level focuses on message level security.

In general, safety messages are broadcasted every 100 to 300 milliseconds (Liu et al., 2020).
At the receiving end, the sender’s identity is verified for authenticity. However, as VCC is a
high speed network, where even a small delay can cause catastrophic situations, the
authentication has to be done in a fast manner. In this paper, to solve this issue, the first level
of 2-HC system is focused on correctly identifying valid vehicles by making sure that only
registered user’s access data. That is, the method allows only vehicles which are part of
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clusters involved in communication, to access the messages. The rest of the vehicles (that is,
public) cannot perform any operation on them. This is implemented using a method that is
similar to login, password system commonly used in networks. Here, the vehicle’s license
plate along with driver’s license is used as password to get access to cloud messages.

The second level of 2-HC system focuses on message level security where multiple
cryptographic algorithms are used to protect the messages send using cloud systems. In
practice, two types of methodology are used to combine cryptographic algorithms
(Chakraborty et al., 2020). They are,

1. Layered Cryptographic Algorithms : These algorithms provide the ability to use
different encryption algorithms on different portions of a message. The advantage of
this methodology is accessing a single part would not reveal the whole message.

2. Combination Cryptographic Algorithms : These algorithms apply multiple encryption
algorithms on the whole message, thus making it difficult to hack the message as the
hacker has to handle two or more encryption algorithms.

Thiswork designs 2 layered and 2 combination algorithms, from which the efficient ones are
selected and fused to form a hybrid algorithm. Thus, the proposed hybrid algorithm combines
layered and combined algorithm.

The design of layered algorithm uses two popularly used cryptographic method, namely,
Blowfish (B) and DES (D). This algorithms performs cryptography in two steps (Figure 1).
The first step splits the message into two blocks. While the second method applies, different
cryptographic algorithm to each block. During the design of layered algorithms, the order of
applying the cryptographic algorithms is critical. In this work, two layered algorithms are
proposed, where the first method applies Blowfish to encrypt block 1 and DES to encrypt
block 2. The second method, on the other hand, applies DES to encrypt block 1 and blowfish
to encrypt block 2. The methods respectively are termed as LC B+D algorithm and
LC_D+B algorithm.

Original Text Message

Split into N Equal Sized Blocks

Block 1 Block 2
Encryption Algorithm 1 Encryption Algorithm 2
Encrypted Block 1 Encrypted Block 2

Merge
Cypher Text
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Figurel: Layered Cryptographic Algorithm

The design of combination cryptographic uses RSA and AES algorithms. As with layered
algorithm, two methods, which differ in the order of applying the RSA and AES algorithms,
are proposed. The methods respectively are termed as CC_R+A (RSA is applied first,
followed by the application of AES) and CC_A+R (AES is applied first, followed by RSA).
The steps involved are presented in Figure 2.

Original Text Message

Apply Encryption Algorithm 1

Apply Encryption Algorithm 2

Cypher Text

Figure 2 : Combination Cryptographic Algorithm

Performance evaluation of the above four designs showed that both layered and combination
methods improve message security and motivated by these results, hybrid algorithms that
joined layered and combination methods are proposed. This algorithm is termed as Hybrid
cryptographic algorithms. Again, two types of hybridization are designed, which differed in
the order of using layered and combination methods. The first applies layered algorithm
followed by combination algorithm and is termed as HLC Cryptographic Algorithm. The
second applies combination first followed by layered and is termed as HCL Cryptographic
Algorithm. The steps involved are respectively shown in Figures 3a and 3b. In both the
algorithms, the MD5 algorithm is included to improve integrity.
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Original Text Message Original Text Message
Split into 2 Equal Sized Blocks Split into 2 Equal Sized Blocks
Use MDS5 Hashing Function to obtain Use MDS5 Hashing Function to obtain
128 bit message digest value on each part 128 bit message digest value on each part
Apply Best Combination Encryption Apply Best Layered Encryption
Algorithm Algorithm
Cypher Message 1 Cypher Message 1
Apply Best Layered Encryption Apply Best Combination Encryption
Algorithm Algorithm
Final Cypher Text Final Cypher Text
(8) HCL (b) HLC

Figure 3: Stepsin Hybrid Cryptographic Algorithm

Both the fusion algorithms, HCL and HLC, combines the advantages of layered and
combination cryptography, thus providing a secure message transmission environment.

3. EXPERIMENTAL RESULTS

Several experiments were conducted to evaluate the performance of the proposed algorithms.
Computation overhead of encryption and decryption algorithms, measured in seconds, were
used as performance measure. The coding scheme used is presented in Table 1. Figures 1a,b
to 3a,b show the encryption and decryption time taken by the layered, combination and
proposed hybrid algorithms respectively..

TABLE 1: CODING SCHEME

Code Description
B BlowFish Algorithm
D 3DES Algorithm
A AES Algorithm
R RSA Algorithm
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LC B+D | Layered Cryptographic Algorithm Using Blowfish and DES
LC D+B | Layered Cryptographic Algorithm Using DES and Blowfish
CC_A+R | Combination Cryptographic Algorithm Using AES and RSA
CC_R+A | Combination Cryptographic Algorithm Using RSA and AES
HLC | Hybrid Layered and Combination Cryptographic Algorithm
HCL Hybrid Combination and Layered Cryptographic Algorithm
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Figure 3 : Analysisof Hybrid Cryptographic Algorithms

From the results, it is understood that the layered algorithms are faster to produce encrypted
and decrypted message when compared with combination algorithms. Among the layered
algorithms, the algorithm that applied D first and then B had less time complexity. Among
the combination algorithms, the algorithm that applied R first followed by A produced results
in a fast manner. However, maximum efficiency was produced by the proposed hybrid
algorithms with respect to both encryption and decryption time. Among the proposed hybrid
algorithms, the algorithm that used layered algorithm on the result of combination algorithm
was the fastest.

4, CONCLUSION

During VCC communication, it is very important to protect the messages being transmitted
by the vehicles. In this paper, cryptographic algorithms are proposed to protect the messages.
Hybrid cryptographic algorithms that combine layered and communication based
methodologies are proposed. For this purpose, a 2-stage agorithm is proposed. In the first
stage two layered and two combined algorithms are designed, from which, the best
performing algorithm is selected. These algorithms are then combined to form the proposed
hybrid method. For this purpose, four algorithms, namely, Blowfish, 3DES, AES and RSA
algorithms, are considered. Experiments showed that the method combined 3DES with
Blowfish along with the method that combined RSA with AES algorithm, using layered-
combination fashion of hybridization produced maximum efficiency. In future, methods that
can further protect the messages, like signcryptography, will be analyzed and explored.
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Abstract

The sensor nodes are indaled in Wireless

Sensor Networks (WSNs) to collect information
from the externa surroundings. WSNs are very
prone to security at many levels because of their
dispersed nature, multihop data transmission, and
Intrusion Detection
for detecting and

open wireless channels.
Systems (IDSs) are useful
preventing security breaches. This paper discusses
existing Machine Learning (ML) approaches for
IDS as well as a brief introduction and the types of
IDSin WSN security.

Keywords- Wireless Sensor Network, Intrusion
Detection System, Machine Learning,
Vector Machine, Firewall.

Support

1INTRODUCTION

The ID is a security system for the
computer & network. An ID system collects and
examines information from multiple parts of a
computer or network to identify possible threats to
including (outside-the-board attacks)

intrusions, or harassment (in-office attacks). 1D

security,

uses a scanning technology to test operating
applications or network security. ID provides an
evaluation of a vulnerability. It uses an evaluation
of vulnerability. An IDS is considered a burglar
detector[1]. For eg, the locking mechanism in the
house defends the house from burglary. In
comparison, if someone cracks a house lock or
attempts to enter, a burglar aert is violated but
alarms the owner to this by an aert. Firewalls are

Y

also a very effective firewall to stop the firewall
from coming into internet traffic. For example, the
modem of the company's private network may
alow external users to link to Intranet, and
firewalls cannot detect such access[2]. Intrusion
means that without permission, someone is
disturbed. An intruson is an act that causes
accidental damage without privileges utilizing
system resources. Intrusion detection is every
method to identify an intrusion. The IDS controls
network traffic and possible security determinants.
It monitors the traffic in the network[3]. If athreat
is detected, the system or network administrator
may warn. Intrusions and alerts may be observed
by IDS. IDS is a category of technology or
approaches only often used to classify suspicious

activities at the network or host level[4].

WL Attacker
i!i‘ .
‘ gglmm'
Router

~

Figure 1- : Intrusion Detection System

The term fraud applies to the abuse of the
syssem of a profitable company without
contributing to legal consequences. Fraud could
become a business-critical problem in a
competitive environment if it is pervasive and

prevention methods are not unsafe. As part of



overall fraud prevention, fraud detection automates
or helps to reduce the scanning but testing process
manual sections. It isarenowned application in the
data mining industry/government[5]. The validity
and motive behind a request or transaction cannot
be completely assured. The best economic choiceis
to use mathematical algorithms to eiminate
potential evidence of fraud of available data[6].
Fig. 1 shows how entry and warning are maintained
by IDS.

1.2 Typesof IDSs

There are two types of IDS based on their ingtalled
placement, host-based IDS and network-based IDS.

A. Host-based 1DS (HIDS)

A HIDS is a type of IDSthat runs on a
computer, node, or device. Even though many
varieties of HIDS have been produced that can be
used to detect networks, its primary use is internal
survelllance. A HIDS can identify malicious
software that unexpectedly utilizes a system's
resources or discovers that a program has
manipulated the registry in a hazardous way by
andyzing the entire communication stream and

alerting administrators.

HIDS is a software agent that monitors
and analyses the activities of particular hosts, such
as files, processes, and system logs. HIDSs have a
variety of tools at their disposal. The existence of
unauthorized or suspect activities can be checked
by comparing system snapshots. Multiple failed
login attempts, as well as unusualy high CPU
utilization for an extended period, are indicators of
possible assaults. By evaluating system calls and
modifications to system binaries, some HIDSs can
also do kernel-based detection. They could also be
used

movements 6].

to spy on people by tracking ther

B. Network-based | DS (NIDS)
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Sensors are often used by NIDS at different
locations throughout the network. The sensor
analyses the traffic on its own or with the help of a
central controller. Because NIDSs are more flexible
and cross-platform than HIDSs, they are used to
safeguard a company's IT equipment more
frequently. These methods, on the other hand, can
be used in conjunction to provide a better level of

protection[7].

The purpose of NIDS is to monitor and analyze
network traffic. Its main function is to safeguard
risks by
detecting unauthorized harmful access to a LAN

the computer from network-based

and examining traffic that passes via numerous
hosts across the wire. Detection techniques
examine inbound and outgoing packets for any
suspicious network, prompting NIDS to send an
dert to the adminigration. This system includes
three network topologies: direct connection to a
switch spanning port, network tap, and inline
connection. Conventional 1T security precautions
are ddlivered through IDS technology, as well as
customized ones tailored to the unique aspects of
ICS. We fdt it was critical to have a clear
comparison of the two systems, therefore we
summarised some of the benefits and drawbacks of

both typesin table 1.1.

Table 1- Summarised some of the benefits and
drawbacks of HIDS & NIDS.

IDS | Advantages Disadvantage

Type S

HID | Examines the complete | When

S operating system and can | installing
examine the ongoing | settings  for
communication stream. each host,
Ingder assaults that do | more
not require network | adminigrative
traffic can be detected, | work is




ICAIDS 2022; ISBN: 978-93-5620-075-3

and end-to-end encrypted

communications can be

checked.
It does not necessitate the
ingtallation  of  any

additional hardware.

Checks system calls
system directories,
application logs, and user

actions for intrusions.

required.
When
forms of
DOS attacks[8
this
feature may be
deactivated,
resulting  in
HIDS
capabilities
being lost.
Because OS

such

] occur,

audit logs take
up a lot of
pace, it uses
up a lot of

resources on

Multiple hosts on the
system are monitored for
any unusua behavior.
Direct attacks are not
possible, and attackers
are unable to discover
them.

Checks a wide range of

the host.
Only  keeps
track of local
attacks on the
machine
where it's
installed.
Ddays in
reporting
assaults  are
possible.
NID | By monitoring network | When the
S traffic, it identifies | network
attacks. volume is

enormous, it
can be difficult
to distinguish
assaults  from
high-speed
encrypted
traffic.

Because

99

network protocols | switches have

(TCP/UDP/ICMP/SNMP | restricted

) a wdl as router | surveillance

NetF ow records. port
functionality,
certain

networks are

unable to
deliver all data
processing.

A certain piece
of hardware is
required.

Only network
assaults
identified.

ae

Data-gathering sensor s are used to keep an eye on
the equipment that collects data and to keep track
of specific processes or protocals. They classify the
data they acquire from their location in the firgt

place.

Detector Engine This module compares the
collected data to the set of rules that have been
defined. When IDS detect a change in the norma
status, it soundsthe alarm.

Storage Module It holds the IDS rule sets, in
the detectors compare the gathered
information[9].

which

Response When an alarm goes off, it performs a
predetermined action. Regardless of the type of
warning, the IDS may be able to perform a
specified action, such as discarding malicious
packets. It can also be a passive response, such as
logging activity and alowing the human factor to
determine what to do next[10].

The following is an example of a typica IDS
architecture:




Figure 2- Architecture of IDS

2. Classification of Algorithms

Classification is an admirable activity in ML,
specifically in future designs & exploration of
information. In this section, important classification

algorithms were described.

A. Naive Bayes (NB)- NB is a classification
algorithm. It is for binary (twin-class) or multi-
class problems and seems to be easier to appreciate
definite
represented. The estimation of the probability for

when binary or input values are
each hypothesisis made easer to make the estimate
tractable. It is called Naive Bayes. These are meant
to be conditionally independent provided the target
value rather than to try to compute values for each
atribute.  This s

presumption that is most improbable in genuine

an exceptionally solid

information that is not working with attributes.
Nevertheless, the approach does not incorporate
this statement surprisingly wel in detal. Its
primary difficulty is that it can’t learn interactions

amid featureq[11].

B. Logistic Regression (LR)- LR isagood method

where the independent variable is boolean.
Islogistic regression in statistical modeling. It is
used to describe data or to explain the relationship
among a binary variable that depends on it or a
similar or even more specific interva variable or
ratio point. It provides several ways to regularize
your layout unlike Naive Bayes, you do not have to
be worried about the connection between your

apps. If you require a probabilistic framework or if
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you want to obtain further training knowledge in
the future, with which you need to be able to easily
become a guide, use this to efficiently adjust
grouping limitations[12].

C. Gaussian Distribution- Gaussian digtribution
(Normal distribution) is very common by nature.
Almost all variables are digributed approximately
normally. An incredible number of procedures in
nature and sociologies normally pursue Gaussian
distribution. Gaussian
provides the best mode estimation for these

Even after they don’t,

procedures. Even though they are just roughly
ordinary, they are commonly very close. The idea
behind it is a centrd limit theorem. The central
limit theorem states that once we include an
extensive number of autonomous irregular factors,
independent of the first circulation of these factors,
their standardized aggregate tends towards a
Gaussian distribution. Numerous sorts of factual
tests are gotten from a norma digribution and
function admirably if the distribution is roughly
ordinary. A few tests function admirably even with
awide deviation from normality[13].

D. Support Vector Machine- The goal of SVM
classification is to discriminate between two groups
by providing relevant data with a feature and
producing a classifier that performs well on hidden
data. The maximum range classification is the most
basic sort of SYM. The main classification problem
is frequently solved by binary classification of
linear separable training data] 14].

E. Artificial neural network (ANN)- A biological
NN computational model is known as ANN. ANN
is another name for NN. The concept of ANN is
derived mostly from biology, where the NN plays a
fundamental and important role in the human body.
In the NN, practice is done on a human body. A
NN can be thought of as a collection of connected

input/output units, each with its own weigh[ 15]t.



F. Decison Tree (DT)- DT dgorithms are the
most widely used algorithms in classification. It
also aidsin the classifying process. DT provides an
easy modeling technique. A decision tree is a
simple tool that alows people to quickly inspect a
tree structure in order to understand how decisions
are made{16).

G. K- Nearest Neighbor (KNN)- The NN
approach is used to find the unknown data point by
focusing on the nearest neighbor whose value has
already been determined. Search for the closest
point. The NN mechanism can be divided into two
ways. Structure and function are less used NN
classification approaches. The scheme classifies K-
NN as a less method. The KNN method makes use
of the NN for the value of k, which specifies how
many NN to a sample data point must be checked
in the class description. There are two types of NN
strategies. KNN dependent structure and KNN less
structure[17].

H. Bayedan network- Belief networks is another
name for BN. A BN is a probabilistic visual-spatial
distribution. This BN is made up of two parts. The
first dement is basically a directed acyclic graph
(DAG), which refers to the graph nodes as random
variables and represents probabilistic addiction
concerns on the edges observed between nodes or
random variableg18].

Table 1- Table showing existing ML approaches
for IDS.

Autho | Title Method | Evaluati | Refer
ro & on ence
Y ear Results

Jeng- | A k- Detectio | [19]
Shyan | Lightwei | nearest | n

g Pan | ght neighbo | Rate=99.

et al. Intellige | r 206

[2021] | nt ID | agorith | False
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Model m Alarm
for (KNN) Rate=0.5
Wireless | and 848
Sensor Compac | Accuracy
Network |t  dne | Rate=99.
S cosine 327
agorith
m
(CscA)
polymor
phic
mutatio
n (PM)
Jing ID BiLST Accuracy | [20]
Jin Algorith | M+C5.0 | =99.57
[2021] | m and Detectio
Simul ati n
on of Rate=94.
WSN 61
under False
Internet Alarm
Environ Rate=19.
ment 85
Achm | A hybrid | hybrid Accuracy | [21]
ad machine | machine | =91.86
Akbar | learning | learning | False
Megan | method method | Alarm
tara for incre Rate=1-
and asing 2%
Tohari | the perfo Specificit
Ahma | rmance y
d of netwo Score=9
[2021] | rk IDS 9%
Samir | Anomdy | informat | Accuracy | [22]
Ifzarne | Detectio | ion gain | = 96%
[2021] | n using | ratio Precision
ML and the | =0.96
Techniq | online Recall=0
ues in | Passive- | .96
WSN aggress | F1-




ve score=0.
classifie | 96
r (ID-
GOPA)
Nada | A Multi- | Multi- | TPR=0.9 | [23]
M. layer layer ID | 9
Alruha | Machine | framew | TNR=0.9
ily Learning | ork 77
[2021] | -based FPR=0.0
IDS for 23
WSN FNR=0.0
02
Ashwi | Supervis | SVM Accuracy | [24]
ni B.|ed ML =084
Abha | Classific Precision
e and | ation =0.87
S. S | Algorith Recall=0
Maniv | mic .86
annan | Approac F1-
[2020] | h for score=0.
Finding 87
Anomaly
Type of
ID in
WSN
Xiaop | WSN- syntheti | Accuracy | [25]
eng IDBased | Rate=
Tan et | on minority | 92.39
al. SMOTE | oversam
[2019] | and the | pling
Random | techniqu
Forest e
Algorith | (SMOT
m E) with
random
forest
algorith
m

3. CONCLUSION
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By using ML to the challenge of resource
management in WSN, creating a classifier that is
well-trained with network patterns, and identifying
and preparing a suitable dataset. Furthermore,
including smart tactics such as compressing the
input dataset, reducing the scale of characteristics
set, and simplifying the analytical and decision-
making process could help IDS meet the WSN
requirement limitation while maintaining security
and dependability. The main chalenge in
developing an IDSfor the WSN is to identify
attacks with high accuracy while meeting the
needed restrictions and obstacles to extend the
network's lifetime. This goal could be achieved in a
variety of ways. To begin, pay considerably greater
attention to assault detection dtrategies that are
defined by efficiency and ability. Secondly, to
reduce communication overhead, recreating the

detecting system in a distributed manner.
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ABSTRACT

Object detection is an important and
challenging field in computer vision that allows us
to identify and locate objects in an image or video.
A broad range of techniquesin computer vision and
deep-learning has shown enormous potential to
identify objects in images. In previous agorithm
such as Faster R-CNN only object detection takes
place, it does not specify the class of the objects in
image. To overcome this problem “You Only Look
Once’ (YOLO) is used where it detects and
specifies class of the object smultaneoudly. The
Y OLOvV3 uses Darknet-53 which is a convolutional
neural network and it has 106 layers. In this the
prediction in the entire image is done in a single
algorithm run. By using the COCO dataset, the
object Detection model is traned. COCO
(Common objects in context) is a dataset which is
used in large-scale Object detection, segmentation
and captioning the objects in images. Thismodd is
fine-tuned for identifying ten different types of
animals. The detection of YOLOV3 is very accurate

and efficient.
Keywords. YOLOv3, CNN, Accuracy

1. INTRODUCTION

1.1 Introduction to Computer Vision

The computer vision-based methods are
being used increasingly as tools to assist wild
animal object recognition. The ability to identify
individual animals from images enables population
surveys through sight-resight statistics and forms
the basis for demographic studies. The pipeline of
processing for animal recognition includes several
stages, starting with the detection of animals in
images and ending with identification decisions. By
making all stages of this pipeline more reliable and
automated, anima identification studies can be
increased in spatial and tempora resolution,
provide better conservation datistics and
importantly alow citizens without specialized
training to participate in engaging census data
collection events.

There have been increasing reports of wild
animals entering villages or towns, especialy in
settlements surrounding forest areas, endangering
human lives. In-turions by animals cause huge
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losses are it in terms of crop loss or cattle being
attacked. Increasng human population leading to
decreasing forest cover is one of the leading causes
for rise in human animal conflicts. Current methods
to reduce such conflicts include installation of
electric fences or have sentries watch for animas
through the night. Electric fences cause severe
injury to animals. Moreover, they require enormous
initial investment and additionally have high
maintenance costs. A recent development in the
field of computer science enables use of technology
to create low-cost solutions to such problems.

Computer vision is one such technology
which could potentially solve most of the
associated problems. Uses of deep learning
methods to classify images that contain entities of
in-tersest  are gaining  popularity.  Deep
Convolutional Neural Networks (DCNNs) are
known to be accurate, and outperform all other
existing methods in the task of image classification.
Krizhevsky et a., who submitted the winning entry
for the ImageNet Cclassification challenge,
introduced a Deep Neural Network (DNN) based
solution for image classification. It is now
considered a landmark achievement in computer
vision, and has contributed to increased research in
the field of object detection. The main objective of
DCNNSs is to describe the design for a computer
vision system, capable of detecting wild animas
and tracking their movement. DCNN’s could be
leveraged to detect the presence of animals in the
captured images. In addition to detecting the
presence of an animal, in order to effectively track
them and monitor their actions, it is also necessary
to localize the animals within theimage. Thisisthe
task of object detection. Object detection systems
predict regions of interest within images, and in
addition classify entities within these regions. Thus,
object detection is the ideal choice for the system
proposed in this project. This method introduces a
novel method of reducing human animal conflicts,
through constant and automatic monitoring of
vulnerable areas usng a system of cameras. The
proposed solution is accurate and cost effective and
to an extent, can be customized specifically for a
particul ar region.
1.2. Artificial intelligence

Artificial intelligence (Al) is the ability of
a computer program or a machine to think and
learn. It is aso afield of study which tries to make



computers  "smart". As machines become
increasingly capable, mental facilities once thought
to require intelligence are removed from the
definition. Al is an area of computer sciences that
emphasizes the creation of intelligent machines that
work and reacts like humans. Some of the activities
computers with artificial intelligence are designed
for include: Face recognition, Learning, Planning,
Decision making etc., Artificial intelligence is the
use of computer science programming to imitate
human thought and action by analyzing data and
surroundings, solving or anticipating problems and
learning or self-teaching to adapt to a variety of
tasks.

Machine learning is a subsection of
Artificial Intelligence (Al) that imparts the system,
the benefits to automaticaly learn from the
concepts and knowledge without being explicitly
programmed. It starts with observations such as the
direct experiences to prepare for the features and
patterns in data and producing better results and
decisions in the future. Deep learning relies on the
collection of machine learning algorithms which
models high-level abstractions in the data with
multiple nonlinear transformations.

A deep learning technology works on the
artificia neura network system (ANNS). These
ANNs constantly take learning agorithms and by
continuoudly increasing the amounts of data, the
efficiency of training processes can be improved.
The efficiency is dependent on the larger data
volumes. The training process is called deep
because the number of levels of neural network
increases with the time. The working of the deep
learning process is purely dependent on two phases
which are called the training phase and inferring
phase. The training phase includes labeling of large
amounts of data and determining their matching
characteristics and the inferring phase deals with
making conclusions and label new unexposed data
using their previous knowledge. Deep-learning is
such an approach that helps the system to
understand the complex perception tasks with the
maximum accuracy.

Deep learning is adso known as deep
structured learning and hierarchical learning that
consists of multiple layers which includes nonlinear
processing units for the purpose of conversion and
feature extraction. Every subsequent layer takes the
results from the previous layer as the input. The
learning process takes place in either supervised or
unsupervised way by using diginctive stages of
abstraction and manifold levels of representations.
Deep learning or the deep neurd network uses the
fundamental computational unit, i.e., the neuron
that takes multiple signals as input. It integrates
these signals linearly with the weight and transfers
the combined signals over the nonlinear tasks to
produce outputs. In the “deep learning”
methodology, the term “deep” enumerates the
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concept of numerous layers through which the data
is transformed. These systems consist of very
special credit assignment path (CAP) depth which
means the steps of conversions from input to output
and represents the impulsive connection between
the input layer and the output layer.

It must be noted that there is a difference
between deep learning and representational
learning. Representational learning includes the set
of methods that helps the machine to take the raw
data as input and determines the representations for
the detection and classification purpose. Deep
learning techniques are purdy such kind of
learning methods that have multiple levels of
representation and at more abstract level.

Input Feature o
(Car) Extraction Casifcalion (Car/Not Car)
MACHINE LEARNING
pu Feature Extracton + Clasifica
(C) eature Extraction + Classification (CarNot Car
DEEP LEARNING

Figure 1. Difference between M achine

Learning and the Deep Learning

Fig.1 depicts the differences between the
machine learning and deep learning. Deep learning
techniques use nonlinear transformations and
model abstractions at a high level in large
databases. It aso describes that a machine
transformsitsinternd attributes, which are required
to enumerate the descriptions in each layer, by
accepting the abstractions and representations from
the previous layer. This novel learning approach is
widdy used in the fields of adaptive testing, big
data, cancer detection, data flow, document
andysis and recognition, hedlth care, object
detection, speech recognition, image classification,
pedestrian detection, natural language processing
and voice activity detection. Deep learning
paradigm uses a massive ground truth designated
data to find the unique features, combinations of
features and then constructs an integrated feature
extraction and classification modd to figure out a
variety of applications.
1.3. Object Detection and Tracking

There is a wide range of computer vision
tasks benefiting society such as object
classification, detection, tracking, counting,
Semantic Segmentation, Captioning image, etc.
Process of identifying objects in an image and
finding its position is known as object detection.
Various object detection tasks. With advancements
in field of computer vision assisted by Al,



redization of tasks was realizable aong t time
scale. Semantic segmentation task of clustering
pixels based on similarities. Classification +
Localization and object detection method of
identifying class of object and drawing a bounding
box around it to make it didinct. Instance
segmentation is semantic segmentation applied to
multi objects.

The general intuition to perform thetask is
to apply CNN over the image. CNN works on
image patches to carry out the task many such
salient regions can be obtained by Region-Proposal
Networks like Region Convolution Neura network
(R-CNN), Fast-Region Convolutiona Neural
Network (Fast R-CNN), Faster- Region
Convolutional Neural Network (Faster R-CNN). To
perform selective search for object recognition
Hierarchal Grouping Algorithm is used. Few
bottlenecks by these approaches are mitigated by
state-of the-art algorithms like You Only Look
Once (YOLO), Single shot Detector (SSD). The
efficient object detection algorithm is one which
assures to give bounding box to all objects of vivid
size to be recognized, with great computationa
capabilities, faster processing. YOLO and SSD
assure to render promising results, but have a
tradeoff between speed and accuracy. Hence,
selection of algorithm is application specific.

1.4. Convolutional Neural Networks
(CNN)

CNN is widdy used neural network
architecture for computer vision related tasks.
Advantage of CNN is that it automaticaly
performs feature extraction on images i.e,
important features are detected by the network
itself. CNN is made up of three important
components called Convolutional Layer, Pooling
layer, fully connected Layer as shown in Fig.2.
Considering a gray scale image of size 32 x 32
would have 1024 nodes in multi-layer approach.
This process of flattening pixels loses spatia
positions of the image. Spatial relationship between
picture dements is retained by learning interna
feature representation using small squares of input
data.

Fully
Connected

Oy

Convolution

Pooli
Input ooling ..
D‘-‘:“-.

.
\ N J

Feature Extraction

Output

Classification

Figure.2. Basic Architecture of CNN
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1.4.1. Convolutional layer:

Convolutional Layer encompasses filters
and feature maps. Filters are processors of a
particular layer. These filters are distinct from one
another. They take pixel value as input and gives
out feature Map. Feature map is output of one filter
layer. Filter is traversed al aong the image,
moving one pixel at a time. Activation of few
neurons takes place resulting in a feature map.
1.4.2. Pooling layer: Pooling layer is employed to
reduce dimensionality. Pooling layers are included
after one or two convolutional layers to generalize
features learnt from previous feature maps. This
helps in reducing chances of over fitting from
training process.
1.4.3. Fully connected layer: Fully connected
layer is used at the end to assign the feature to class
probability after extracting and consolidating
features from Convolutional Layer and pooling
later respectively. These layers use linear activation
functions or SoftMax activation function.
1.5. Single Shot Detector (SSD) Algorithm

SSD is a popular object detection
algorithm that was developed in Google Inc. It is
based on the VGG-16 architecture. Hence SSD is
simple and easier to implement. A set of default
boxes is made to pass over several feature mapsin
aconvolutional manner. If an object detected is one
among the object classifiers during prediction, then
a score is generated. The object shapeis adjusted to
match the localization box. For each box, shape
offsets and confidence level are predicted. During
training, default boxes are matched to the ground
truth boxes. The fully connected layers are
discarded by SSD architecture.
The model loss is computed as a weighted sum of
confidence loss and localization loss. Measure of
the deviation of the predicted box from the ground
truth box is localization loss. Confidence is a
measure of in which manner confidence the system
is that a predicted object is the actual object.
Elimination of feature re-sampling and

encapsulation of all computation in a single
network by SSD makes it simple to train with
MobileNets. Compared to YOLO, SSD is faster
and a method it performs explicit region proposals
and pooling (including Faster R-CNN).

1.6. MobileNets Algorithm

MobileNets uses depth wise separable
convolutions that help in building deep neurd
networks. The MobileNets model is more
appropriate for portable and embedded vision-
based applications where there is absence of
process control. The main objective of MobileNets
is to optimize the latency while building small



neural nets a the same time. It concentrates just on
size without much focus on speed. MobileNets are
constructed from depth  wise  separable
convolutions. In the normal convolution, the input
feature map is fragmented into multiple feature
maps after the convolution

The number of parameters is reduced
significantly by this model through the use of depth
wise separable convolutions, when compared to
that done by the network with normal convolutions
having the same depth in the networks. The
reduction of parameters results in the formation of

light weight neural network.
4 ............ , ‘

K

Figure.3 Basic Convolution Structure of
M obileNetV3

As shown in Fig.3, MobileNetV3 first
uses MnasNet to search for a coarse network
structure. Then reinforcement learning algorithm is
introduced to sdlect the optimal configuration of
model blocks from a set of discrete choices.
Finally, MobileNetV3usesNetAdapt to fine-tune
the network architecture, which provides the
supplementary information to further boost the
robustness of network architecture. Note that,
another core idea of MobileNetV3 network is an
additional neural network model called "Squeeze-
and-Excitation Network" (referred to as SE-Net,
which is the champion of 2017 ImageNet Large
Scale Visua Recognition Chalenge). SE-Net
models the relationship between different channds
of feature map, and adaptively empowers different
weights on the feature map in the channd
dimension. According to the importance of task-
relevant information, informative channels are
weighted a large coefficient, while usdess channds
are weighted a small coefficient. Through this
operation, SE-Net suppresses the usdess
information and strengthen the informative
information of feature maps in the channd
dimension.

1.7. You Only Look Once (YOLO)

In this paper, YOLO based model
used for effective animal detection. YOLO version
1 and 2 applies soft-max functions convert score
into probabilities. This approach is feasible when
objects are mutualy exclusive only. YOLOv3
employs multi label classification. Independent
logistic classifier is used to calculate likdiness of
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input belong to a specific labdl. Loss is calculated
using binary-cross entropy of each labdl. Since we
omit the soft-max function complexity is reduced.
By using Logistic, regression YOLOV3 predictsthe
score of presence of object. A ground truth box is
defined to all objects, if anchor box overlaps the
most with ground truth box, then objectness score
issaid to be 1. For the anchor boxes whaose overlap
is greater than the preselected threshold, the anchor
box incurs null cost. Every ground truth box is
mapped with only one anchor box. If anchor box is
not selected and assigned to bounding box then no
classification and localization loss is considered,
only confidence lossis calculated.

Section 2 presents notable existing
resesarch work in the area of animal detection.
Section 4 describes the design of the proposed
syssem and highlights the role of various
components. Section 6 summarizes the important
results of the study, followed by a brief discussion
and scope for future enhancements.

2. EXISTING METHOD

2.1. Faster R-CNN Method

Our Existing system describes a system
for segmentation of animas from images. The
procedure employed uses a multi-level iterative
graph cut to generate object region proposals and
accurately recognize regions of interest. This is
especially useful when the animal blends together
with the background and is difficult to identify.
These proposals segmented into background and
foreground in the second stage. Feature vectors are
extracted from each image using AlexNet.

With the surge of deep learning, computer
vison has made obvious progress in the recent
years. In the context of object detection, deep
learning-based methods are in the dominant
position and achieve state-of the-art performance.
In 2013, Over Feat firstly applied deep learning
methods into object detection community. They
propose to use Convolutional Neural Networks
(CNNs) to extract image features with a multi-scale
diding window algorithm. After that, Ross
Girshick, et a. introduced a R-CNN framework
which utilizes Regions of CNN features to extract
precise image characteristics. Specificaly, in the
training process of R-CNN, they have to generate
proposals for the dataset in advance. Then they
apply the CNN backbone to extract feature maps
for every image. Finally, they train a SVM
classifiers to identify each object in the image. On
the object detection chalenge, R-CNN surpasses
other methods by near 50% improvement. Then
Ross Girshick proposes Fast R-CNN framework, a
faster and stronger  CNN modd for object
detection.

Different from R-CNN, Fast R-CNN
regards the complete images as inputs and designs



a Selective Search algorithm to generate object
proposals, which requires less time for training.
Then it introduces Region of Interest (Rol) Pooling
to obtain a compact and discriminative feature map
for object classification. The feature maps can also
be used for bounding box regression. Incorporating
the Rol Pooling layer and the following fully
connected classification layers, Fast R-CNN can be
trained in an end-to-end manner. However, Fast R-
CNN heavily relies on Sdlective Search algorithm
(or any other region proposal agorithms), which
becomes the bottleneck in the inference phase.
Consequently, Faster R-CNN, the newest variety of
the R-CNN framework, is proposed to abandon the
Selective Search algorithm and it can be trained in
an end-to-end manner with the assigant of a
Region Proposal Network (RPN). Based on the
Faster R-CNN, Xieet.a designed arobust context-
aware pedestrian detection method. The pedestrian
detection method integrates a de-convolutiond
module in order to export additional context
information to redize effective pedestrian
detection. The results show that context
information is beneficial to improve the detection
accuracy for small-scale pedestrian  images.
Further, based on Faster R-CNN, Nguyen proposes
anovel framework for fast vehicle detection.

feature extractor

Jesfure map

{bbay regression

‘
'om )
‘ {Full connected
i ROI Pooling s o
\ (layer ‘

proposals

mage mputs

-

Classtlcation

| RIN

Figure.4. The Architecture of Faster R-CNN

The architecture of Faster R-CNN is
illugtrated in Fig.4. It regards an image as input and
predict the bounding boxes regression and
classification results of different objects in the
images. Specifically, the input image is firsly
passed through a pretrained CNN backbone
(termed feature extractor) to capture the initid
feature representation.

It is worth noting that the feature extractor
is pre-trained on other datasets to obtain the basic
ability of distinguishing different objects, which is
a commonly used technique in the context of
Transfer Learning. This text will explain the usage
of the transfer learning in the later sections.
Second, Faster R-CNN applies a Region Proposal
Network (RPN) on the initial feature representation
to find out the bounding boxes containing different
objects. It is an inherent problem for object
detection about how to generate a list of bounding
boxes. Note that in different scenes, networks
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usually have different numbers of bounding boxes.
Commonly, the last block of deep neural networks
is usudly afixed-sized output vector, which cannot
meet the requirement of object detection task. RPN
solves the problem by introducing anchor
component, i.e, fixed sized bounding boxes for
inference. The anchors are uniformly placed
throughout the entire original image to guide the
search of possible relevant objects. After getting
the bounding boxes containing relevant objects, the
anchors further introduce the Region of Interest
(Rol) Poadling. These modules are encouraged to
capture specific features which denote the identity
semantic of relevant objects.

Thirdly, the classification loss and regression loss
are utilized to jointly optimize the R-CNN model.
With the supervisory of category information and
position information, R-CNN model can classify
the content in the bounding boxes and ther
positions. Note that background can be regarded as
alabel, which is discarded in thefinal results.

22. ALGORITHM STEPS FOR

EXISTING METHOD

Step 1. Firdly, an input image is taken and passed
it to the ConvNet which returns feature maps for
the image.

Step 2: Secondly Region Proposal Network (RPN)
is applied on these feature maps and we get object
proposals.

Step 3: Next ROI pooling layer is applied to bring
down all the proposalsto the same size.

Step 4: Finally, pass these proposals to a fully
connected layer in order to classify any predict the
bounding boxes for the image.

2.3. PROBLEM STATEMENT

Wildlife images captured in a field
represent a challenging task while classifying
animals since they appear with a different pose,
cluttered background, different light and climate
conditions, different viewpoints, and occlusions.
Additionally, animals of different classes look
similar. All these challenges necessitate an efficient
algorithm for classification.

In this chalenge, you will be given 25,000
images of 10 different anima species. Given the
image of the animal, your task is to predict the
probability for every animal class. The animal class
with the highest probability means that the image
bel ongs to that animal class.

3. PROPOSED METHOD:

The proposed method uses the YOLO
object detection model to ascertain presence of
wild animalsin images. The mode is fine-tuned for
identifying ten different types of animals (Dog,
Horse, Butterfly, elephant, Hen, Cat, Cow, Sheep,
Spyder, and Squirrels.) The system proposed in this



project uses a network of cameras, connected to
PIR motion sensors, so that image capture is
triggered only when some movement is detected.
This enables power conservation. The images
captured through these cameras are processed to
detect presence of wild animals, and if an animal is
found, identify the species. Once identified, the
animals are tracked for a suitable time in order to
determine their intent — such as to find whether
they are moving across the village, or into it. In the
latter case, derts are generated and local authorities
are notified  through  proper  channels.
Understanding the intent goes a long way to reduce
false positives, either due to a false detection or
when there is no actual threat posed due to
presence of the animal.

3.1 COCO DATASET

The COCO dataset is used for training this
model. COCO stands for Common Objects in
Context. Images in COCO dataset is taken from
everyday scenes thus attaching “context” to the
objects captured in the scenes. Let’s say we want to
detect a person object in an image. A non-
contextual, isolated image will be a close-up
photograph of a person. Looking at the photograph,
we can only tell that it is an image of a person.
However, it will be challenging to describe the
environment where the photograph was taken
without having other supplementary images that
capture not only the person but also the studio or
surrounding scene.

As written in the origina research paper,
there are 91 object categories in COCO. However,
only 80 object categories of labelled and segmented
images were released in the first publication in
2014. Currently there are two rdeases of COCO
dataset for labelled and segmented images. After
the 2014 release, the subsequent release was in
2017. The 80 object category of labdled and
segmented images is present in this dataset. Thelist
of 80 classes in the coco dataset are shown
['person’, 'bicycle, ‘car', 'motorbike, ‘aeroplane,
'‘bus, ‘'train', ‘'truck', 'boat’, ‘traffic light', ‘fire
hydrant', 'stop sign’, ‘parking meter’, ‘bench’, 'bird,
‘cat', 'dog, 'horse, 'sheep’, 'cow’, 'dephant’, 'bear’,
'zebrd, 'giraffe!, 'backpack’, 'umbrdla, 'handbag’,
'tie, 'suitcase, 'frishee, 'skis, 'snowboard', 'sports
ball', ‘'kite, ‘'baseball bat', 'baseball glove,
‘skateboard, 'surfboard’, ‘'tennis racket', ‘'bottl€e,
‘wine glass, 'cup, 'fork’, 'knife, ‘spoon’, 'bowl’,
'‘banana, ‘appl€, 'sandwich’, ‘orange, 'broccoli’,
‘carrot', 'hot dog', 'pizza, 'donut', 'cake, 'chair’,
'sofd, 'potted plant', 'bed', 'dining tabl€, 'toilet', TV
monitor', 'laptop’, 'mouse’, 'remote, 'keyboard', 'cell
phone, 'microwave, ‘oven', ‘'toaster', ‘'sink’,
'refrigerator’, 'book’, 'clock’, 'vase, 'scissors, 'teddy
bear', 'hair drier’, 'toothbrush']

COCO was an initiative to collect natura
images, the images that reflect everyday scene and
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provides contextual information. In everyday
scene, multiple objects can be found in the same
image and each should be labelled as a different
object and segmented properly. COCO dataset
provides the labdling and segmentation of the
objects in the images. This dataset can be used to
label and segment the images to creste a better
performing object detection model.

3.2. SYSTEM ARCHITECTURE
The block diagram of proposed method is

shown in Fig.5 The explanation of this block is
continued in system modul es section.

No, get next image

Predicted
Output

Figure.5 Block Diagram of Proposed
M ethod

3.3. SYSTEM MODULES

* Module 1: Dataset Collection

* Module 2: Pre-processing

* Module 3: Tracking Object

* Module 4: Detection

* Module 5: Accuracy Score Evaluated

Module 1: Dataset Collection

You’re given two types of files (CSV and
Images) to download. The train data conssts of
25,000 images and the test data consiss of 267
images of 10 different species of animals. The
image ID and the corresponding animal name are
stored in .csv format, while the image files are
sorted into separate train and test image folders.
Data in the .csv file is in the following format as
shown in Table.1:

Table.1l Variable and Description of Given
Animal | mages

Variable Description
Image id Image name
Animal Name of the animal

The following are the 10 different species
of animasin the dataset:



* Dog

* Horse

* Butterfly
* Elephant
* Hen

* Cat

* Cow

* Sheep

* Spyder

* Squirrels

Module 2: Pre-processing

Once the data is extracted from the twitter
source as the datasets, this information has to be
passed to the classifier. The classifier cleans the
dataset by removing redundant data like stop
words, emoticons in order to make sure that non
textua content is identified and removed before the
anaysis.

The  sklearn.pre-processing  package
provides severa common utility functions and
transformer classes to change raw feature vectors
into a representation that is more suitable for the
downstream estimators.

In general, learning algorithms benefit
from standardization of the data set. If some
outliers are present in the set, robust scaers or
transformers are more appropriate. The behaviors
of the different scalers transformers, and
normalizers on a dataset containing marginal
outliers are highlighted in Compare the effect of
different scalers on datawith outliers.

Module 3: Tracking Object

Internet is the main network connecting
millions of people in world. Main entertainment
factor and the source of greater knowledge is
image. Video is collection of frames. The
negligible time gap between frames makes the
stream of photos looks like flow of scenes. When
designing algorithm for video processing. Videos
are classified into two classes. Video stream is an
ongoing process for video analysis. The processor
is not aware of future frames. Video sequence is
video of fixed length. All the consecutive frames
are obtained prior to processing of current frame.
Motion is digtinct factor that differentiates video
form frame. Motion is a powerful visual Que.
Object properties and action can be redlized by
noticing only sparse pointsin theimage.

M odule 4: Detection

Frames are captured from camera a
regular intervals of time. Difference is estimated
from the consecutive frames. Optical Flow This
technique estimates and calculates the optical flow
field with algorithm used for optical flow. A loca
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mean agorithm is used then to enhance it. To filter
noise a sdf-adaptive algorithm takes place. It
contains a wide adaptation to the number and size
of the objects and hdpful in avoiding time
consuming and complicated pre-processing
methods. Background Subtraction Background
subtraction (BS) method is a rapid method of
localizing objects in motion from a video captured
by a stationary camera. This formsthe primary step
of a multi-stage vision system. This type of process
separates out background from the foreground
object in sequence in images.

Module 5: Accuracy Score Evaluated

The trained model using deep learning
must be evaluated for its performance on unseen
data called as test dataset. The choice of
performance metrics will influence the anaysis of
algorithms. This helps in identifying reasons for
misclassifications so that it can be corrected by
taking necessary measures.

1) Confusion Matrix:

It gives prediction information of various objects
for binary classification

2) Accuracy and Loss:

Accuracy measure is cdculated by using
formula. The accuracy measure, as a stand-alone
measure is not reliable since it gives equal costs for
both type of errors and works well for a well-
balanced dataset. The loss is calculated by loss
functions of used for training, and average of the
loss is calculated when used batch learning that
computes | oss after each training each batch.

3) Precison and Recall:

Precison is the percentage of
classification results that are relevant. Recall is the
percentage of total relevant results that are
classified correctly by agorithm. Precision and
recall values must be maximized to make the model
better.

3.3. ARCHITECTURE OF YOLOV3 M ODEL

The Fig.6 represents the block diagram of
yolov3 modd. YOLOvV3 uses a variant of Darknet,
which originaly has 53-layer network trained on
ImageNet. For the task of detection, 53 more layers
are stacked onto it, giving us a 106 layer fully
convolutional underlying architecture for YOLOv3.
Here is how the architecture of YOLO now looks
like. The newer architecture boasts of residual skip
connections, and up-sampling. The most salient
feature of v3 is that it makes detections at three
different scales. YOLO is a fully convolutiona
network and its eventual output is generated by
applying a1 x 1 kernel on afeature map. In YOLO
v3, the detection is done by applying 1 x 1
detection kernels on feature maps of three different
sizes at three different places in the network.



el

YOLO v3 network Architecture
Fig.6. Architecture of YOL Ov3 M odel

The shape of the detection kernel is1 x 1
X (B x (5 + C)). Here B is the number of bounding
boxes a cell on the feature map can predict, “5” is
for the 4 bounding box attributes and one object
confidence, and C is the number of classes. In
YOLO v3 trained on COCO, B =3 and C = 80, s0
the kernel size is 1 x 1 x 255. The feature map
produced by this kernel has identica height and
width of the previous feature map, and has
detection attributes along the depth.

Image Grid. The Red Grid is responsible for detecting the dog

|

\ Prediction Feature Map

Attributes of a bounding box

19| onne pc]

th]J Do bl [Pl

Objectness
Score

‘[tw ty ] tw

Box Co-ordinates

Figure.7 Detection of Objectsin Each
Scale

Class Scores

Detection of objectsin each scadeis shown
in the Fig.7. The stride of the network, or a layer is
defined as the ratio by which it down-samples the
input. In the following examples, let us assume we
have an input image of size 416 x 416.

YOLO v3 makes prediction at three
scales, which are precisdly given by down-
sampling the dimensions of the input image by 32,
16 and 8 respectively.

The first detection is made by the 82nd layer. For
the first 81 layers, the image is down sampled by

X B
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the network, such that the 81t layer has a stride of
32. If we have an image of 416 x 416, the resultant
feature map would be of size 13 x 13. One
detection is made here using the 1 x 1 detection
kernel, giving us a detection feature map of 13 x 13
X 255.

Then, the feature map from layer 79 is
subjected to a few convolutional layers before
being up sampled by 2x to dimensions of 26 x 26.
This feature map is then depth concatenated with
the feature map from layer 61. Then the combined
feature maps is again subjected a few 1 x 1
convolutiona layers to fuse the features from the
earlier layer (61). Then, the second detection is
made by the 94th layer, yielding a detection feature
map of 26 x 26 X 255.

3.4ALGORITHM OF YOLOv3 MODEL

A similar procedure is followed again,
where the feature map from layer 91 is subjected to
few convolutional layers before being depth
concatenated with a feature map from layer 36.
Like before, a few 1 x 1 convolutional layers
follow to fuse the information from the previous
layer (36). We make the final of the 3 at 106th
layer, yielding feature map of size 52 x 52 x 255.
By this method the detection is done in each scale
of the given model.

These are the algorithms steps that are to be carried
out in thismodd.

Step 1. The images are down-sampled and gtrides
are used to convert image into SxS grids.

Step 2: Then a 1 x 1 kernd is applied on this
output image of each layer. The output kernd is
called as feature map.

The shape of the kernel for detection isa 1 x 1 x
(Bx (A+C)),

Where B= Number of bounding boxes,

C= Number of classes

A=4 bounding box attributes (height, width, x and
y coordinates) + Objectness score (P0)

Step 3: Then pre-defined anchor boxes are used to
each cell of the output feature map. 3 anchor boxes
are used at each scale and totally 9 anchor boxes
are used.

Step 4: These three anchor boxes applied on each
cell gives three predefined bounding boxes. Each
bounding box contains (A+C) attributes.

Where A = 4 bounding box attributes+ Objectness
score(PO)

C = Number of classes

Step 5: Then it identifies the cell that falls into
center of the object by its objectness score. This
cell isresponsible for detecting the object. This cell
gives one ground truth bounding box.

Center cell objectnessscore=1

Step 6: We then calculate the bounding box score
of the 3 bounding boxes of center cell.



For this we compute element wise product of
objectness score and list of confidences.

BB1 score = PO*[ P1P2::Pc] = PP1 (Bounding box
score for BB1)

BB2 score = PO*[ P1P2::Pc] = PP2(Bounding box
score for BB2)

BB3 score = PO*[ P1P2::Pc] = PP3 (Bounding box
score for BB3)]

From this we find the maximum probability by
non-max suppression and thresholding and take
that class for that object.

Step 7: Next center coordinates, height, width of
bounding box is calculated. The Fig.8 shows us the
anchor box and predicted bounding box for the
given object in the image. By this we can calculate
the center coordinates height and width of
bounding box.

The Center coordinates of BB (x,y),

bx= o(tx)+cx

by= o(ty)tcy

The Width of Bounding box, bw= pwetw

The Height of Bounding box, bh= pheth

Figure.8. Anchor box and Predicted Bounding
Box of Object

Step 8: Then the output of the first detected layer is
up-sampled and concatenated with the previous
layers so that the input of next layer will have the
image same as input.

Step 9: These steps are carried out for the three
detection layers of this model.

Step 10: Finally, we get an output with a bounding
box around the animal and the class of the animal
specified with its probabilities.

3.5. FLOWCHART OF YOLOV3 MODEL

The Fig.9 shows the flowchart of the steps
that are carried out in thismodel.
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¥
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Detected
Figure.9: Flow chart of Proposed YOLOv3
M odel

4. RESULTSAND DISCUSSION

The dataset here is used for both training
and testing of given model. We use two different
datasets for training and testing. The dataset images
for training and testing with its classes and totd
number of images are specified below.

4.1 Dataset of Training Images.

Here we use dataset of 10 different
categories of animals. The categories of animals
and the number of images used for each classare
shown inthe Table 2. In the Table 2 representsthe
classes of theimages and number of Images used

for training.

Table 2: Dataset for Training Images
S IMAGE CLASS NO. OF
N IMAGES
O
1. | Dog 4863
2. | Horse 2623
3. | Elephant 1446
4. | Butterfly 2112
5. | Hen 3098
6. | Cat 1668
7. | Cow 1866
8. | Sheep 1820
9. | Spider 4821
1 | Squirrd 1862
0.

TOTAL 25,679

4.2 Dataset of Testing I mages:

The same animal classes which are used
for training is aso used for testing. We use dataset
of 10 different categories of animals for testing.
The categories of animads and the number of
images used for each class are shown in the Table
3. Table 3 represents the classes of the images and
no. of Images used for testing.

Table 3: Dataset for Testing I mages
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SNO IMAGE CLASS NO. OF IMAGES
1. | Dog 23
2. Horse 27
3. Elephant 25
4, Butterfly 26
5. Hen 22
6. Cat 25
7. Cow 26
8. | Sheep 35
9. Spider 25 T
10. Squirrel 33 Fig 10 (d): Detected Cat Image
TOTAL 267
4.3. PERFORMANCE PARAMETERS
The Table 4 is caled asthe confusion
4.3DETECTED ANIMAL IMAGES: matrix. The performance parameters are cal culated
The Figure 10 represents us the detection based on this matrix.
of animalsin theimage with its probability of Table4: Confusion Matrix for Testing Images
detection.

* Precision = (TP)/(TP+FP)
* Recall= (TP)/(TP+FN)

* Accuracy = (TP+TN)/(TP+TN+FP+FN)
The Table 5 represents the performance
parameters of the detection of images.
Table5.: Evaluation of Performance Parameters
Values

Total No. of

Images

TP N FP EN

23 17 3 2 1

The Table 6 represents the val ue of
precision, recdl and accuracy.
Table6: Performance parameter of YOLOV3

Precision(%) 89.4
Recall (%) 94.4
Accuracy(%) 86.9

4.4. COMPARISON OF FASTER R-CNN AND
YOLOV3
The Table 7 shows the comparisons of the
precision, accuracy and recdl between the existing
and proposed system. Here we can observe that
i : Y OLOv3 has better performance of precision,
Fig 10(c): Detected Multiple Pet Image recall and accuracy than faster R-CNN.
Table 7: Comparison of Faster R-CNN and
YOLOv3
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animaBL Ov3images. Although the prototype

trained to recognize five

differe@gpecies of animdls, it is easly extendable
to detect and track other types of animals with

sufficié®t.draining data. The choice of species can

ereby providing a unique

PARAMETERS Faster R-CNN
described in this paper is
Precision(%) 82.5
Recall (%) 85.3
also be region specific, th
Accuracy(%) 84.6
implemented on a large

edge 088.dther existing olution. Such a system if
scale, has potential to

4.5 Comparison of Accuracy:
The Fig 11 shows the comparison of
accuracy between faster R-CNN and yolov3.

100 84.6 86.9
> 80
<
= 60
O 40
Q
< 20
0
Faster R- YOLO
CNN
METHOD

Fig 11. Accuracy Comparison of Faster R-CNN
and YOLOv3

4.6 PRECISION vsRECALL GRAPH
The Fig 612 shows us therelation between
precision and recall.

Fig 12. Precision and Recall comparison of
Faster R-CNN and YOLOv3
This comparison shows that the yolov3
performs better than the previous detection
methods such as Faster R-CNN. The proposed
method achieves an accuracy of 85.8% and 90.8%
to detect animals respectively.

5. CONCLUSION AND FUTURE WORK

The proposed system attempts to reduce
human-animal  conflicts by continuous and
automatic monitoring of vulnerable areas using
computer vision to detect animal intrusions. The
intruson detection pipeline consists of three stages
—anima detection, animal tracking and user derts
and notifications. The proposed system is cost-
effective and highly efficient, with an average
accuracy of 86.9% in detecting and identifying
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largely reduce causalities due to animal intrusions.

The object detection module is highly
accurate. DCNN modds for image classification
and object detection are widespread in use, and it is
evident that given sufficient training data, the
models can generalize well in most domains.
Similarly, the CSRT tracker is robust and reduces
the need for continuous object detection, which is
costly and compute intensive. This is especially
advantageous, given the use of embedded devices
like the Raspberry Pi. The notification system can
be customized to dispatch messages using multiple
protocals, such as SMS or e-mail. The action taken
on animal detection can vary, and could include use
of deterrents such as flashing bright lights or
playing loud sounds, based on the animal species.
The YOLO object detection mode is known for its
accuracy and ease of use. However, running object
detection on embedded devices remains a
chdlenge. A faster and more resource optimal
alternative for object detection could be explored.
A recent development to create networks specific
to mobile devices, such as the MobileNet
architecture holds promise, and is a potentia
candidate to be used for object detection. Another
aternative is to use a GPU device, but this would
reduce cost-effectiveness of the solution.

YOLO can be programmed for any image
domain, expanding the scope of its application.
YOLO's technology under goes a research for
driverless cars and it can also be used for cancer
identification and research. YOLOv3 can dso be
used in devel opment of responsive robotic systems.
In the future thismodel can be improved to achieve
higher accuracy and faster calculation speed.
Dataset can also be expanded to more realistic
scene images. In addition, the CSRT tracker is a
single object tracker — it bears no semantic notation
of the object being tracked, and uses visua features
to keep thetrack lets continuous. It is thus, prone to
failure if the background closdy resembles the
appearance of the animal. A more robust tracking
mechanism is required, which considers not only
visual features but adso temporal and spatia
features and can effectively track the animal under
various conditions.

Use of infrared imagery is yet another area
that offers room for improvement. In the proposed
system, if the ambient light is not sufficient to
capture a reliable image, object detection would
faill. Since animal movement generaly occurs
during the night, use of IR images to detect animals



would make the intrusion detection system more
potent, offering a round-the-clock monitoring
mechanism.
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Abstract

The new coronavirus has brought about a
new normal life in which keeping a social distance
and wearing a face mask plays an important role in
contralling the spread of the virus. However, most
people do not wear face masks in public places,
which increases the spread of the virus. This can
lead to increased

propagation. Therefore, in order to avoid such a

the serious problem of

situation, it is necessary to be aware of wearing a
face mask. Humans cannot participate in this
process because they can be affected by the corona.
Therefore, hereisthe need for artificial intelligence
(Al), which is the main topic of our project. Our
project uses image processing and Al technology to
send alerts to officials to identify who wears and
who does not wear face masks in public places.
Object detection agorithms are used to distinguish
between people with and without face masks. This
also tells you how many people have and do not
have face masks. It aso uses the Internet of Things
(loT) to send derts. Alerts are sent to the right
people via mobile notifications and email.

Foreword.

1.Introduction
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Face mask detection detects that no one
else is wearing the mask. Face recognition is
reverse-engineered and a variety of agorithms are
used to recognize faces for security, authentication,
and monitoring. In the domains of computer vision
and pattern recognition, face recognition is crucial.
Face recognition agorithms have benefited from a
lot of study in the past. Face recognition was first
studied in 2001 and trained successful classifiers
for recognition and recognition using traditional
machine learning agorithms and craftsmanship
feature design. This method has many drawbacks,
including high functional complexity and poor
recognition accuracy. In recent vyears, face
a deep
convolutional neural network (CNN) has been
widdy developed to recognition

performance. Overview

recognition technology based on

improve

Deep learning is a major advance in the
science of artificia intelligence. Recently, we have
shown great potential for image analysis to capture
small features. With the outbresk of COVID19,
different techniques in deep learning are used for
the detection of infected patients of the virus. In
this sense, more types of viral lung infections are
caled vira pneumonia, as opposed to bacteria
pneumonia. For example, COVID19 infects the
lungs by blocking the flow of oxygen that may be



present. This has led scientists to develop a variety
of Al-based
combating infections. So let's break this topic into

frameworks and methods for

two parts and take a closer look at the technique.

record

The data listed in the COVID 19 Face
Mask Detection Dataset section is located in the
dataset/directory. Dynamic image three sample
images are provided to test the face mask detector.
This topic focuses on three Python scripts. Take the
input dataset and adapt MobileNetV2 to generate a
mask detector. model in trainmaskdetector.py. In
addition, a training history plot.png containing the
accuracy/loss will be  created.
Detectmaskimage.py is a Python script that detects
the face mask of a still image. detectmaskvideo.py:
This script uses the website to detect face masks.
Each image in the stream. Methodol ogy

curve

This project uses several techniques and
modules such as Tensor flow, Moblienet, Deep

Learning, Resnet, etc.
Technology Used

Tensor flow

Tensor Flow is a set of techniques for
developing and training models in Python or
JavaScript and deploying them to the cloud, on-
premises, browsers, or devices, regardless of
language. The tf data APl allows you to build
sophisticated input pipdines with smple, reusable
components. It can be used in a variety of
applications but focuses on training and inference
for deep neural networks. Tensor Flow is
compatible with various programming languages
such as Python, Javascript, C ++, and Java. This
adaptability is useful
applications across different industries. Automatic
image based on
TensorFlow. Mobilenet's Mobilenet Mask mode,

for a wide range of

annotation  software is
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COVID 19, which causes a major health crisis, is
being fought in all countries of the world. You can
use a regulated face mask to control the spread of
the virus. Dey et al. With this configuration, we
suggested a deep learning-based approach for
recognizing face masks. The Mobilenet Mask
model is a multi-phase model. Search for faces in
the video stream using a pre-trained model of the
Resnet 10 architecture. The loading of the classifier
(mobile network), the creation of the FC layer, and
the testing phase are all used. Google Colab, which
is operating on Colab with an additional 12GB of
RAM,

scenarios. Model performance is evaluated using a

is monitoring all of the experimental
variety of performance criteria (accuracy, F1 score,

precision, recal).
Deep Learning

Deep learning is a kind of mechanica
machine learning to practice computers to achieve
things to achieve what people work inginctively.
Home appliances such as mobile phones, tablets,
television, and handsfree entries are formed using
large amounts of signature and multilayer neuron
network topologies. Resnet is an acronym of the
residual network. It was a winner of the image net
chdlenge 2015 and served as a backbone for
several computer vision applications. It belongs to
the reset modd family. Overdl, there are atotal of
48 convolutiona layers with the maximum pool
layer and the mean pool layer. According to
training and verification accuracy and attenuation,
the loss is close to zero and the accuracy is about
100%.

ResNet

Residual

Networks. It is a network that serves as the bone of

ResNet is an acronym for

various computer vision applications and was the
winner of the 2015 Image Net Challenge. It



belongs to the ResNet model family. There are a
total of 48 convolutiond layers with the largest
pooling layer and the average pooling layer. The
loss isnear to zero, and the accuracy is close to 100
percent, according to training and verification
accuracy and attenuation. The confusion matrix
after testing is depicted in this diagram. When you
look at the parametersin Table 3 of the ResNet50
model, you'll notice that all of them are terminated
except "support.” When the ResNet 50 is compared
to the other four models, it is clear that ResNet is
the most advanced.

Description of architecture diagram
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An architectural diagram is a graphical
representation of a set of architectural concepts,
including their principles, eements and

components. The architecture diagram contains
images of people wearing and not wearing masks
used
mobilenetv2. A dropout value of 0.5 is performed
with the activation functions 1280utChannel and

in deep learning and tensors such as

Softmax activation. Face images are extracted and
loaded from SSD and resnet10, processed to load

face mask detection, and converted for verification.

Implementation

Futur e Enhancements

_e First, the proposed method can be integrated into
all high-resolution video surveillance devicesand is
not limited to mask detection only.

*» Second, the model can be extended to recognize
facial features using face masks for biometric

purposes.

* Face mask detection helps screen station and
airport passengers, game spectators, and people
who come primarily to hospitals and other public

places.



Conclusion

Because of the pressing necessity to
handle COVID19,

distance detection are becoming more relevant and

rea-time masks and social

important. First, this article looked at a number of
studies on the COVID 19 epidemic. The essential
principle of the deep CNN mode was then
described. We next used face mask datasets to
mimic the training and testing of the most
commonly used deep pre-trained CNN modes
(ResNet, MobileNet,
DeepL earning). Finaly, the top models will be put
to the test on a Raspberry Pi board with a webcam
embedded vision system. To automate and hurt or

Tensorflow, and

maintain a more masked face detection process,
efficient real-time deep learning approaches are
combined with social distance tasks. People are
separated by a distance.
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ABSTRACT

Image classification is vital field of research in
computer vision. Image classification is a supervised
learning problem: define a set of target classes
(objects to identify in images), and train a model to
recognize them using labeled example photos. Early
computer vision models relied on raw pixel data as
the input to the model. However, raw pixel data
aone doesn't provide a sufficiently stable
representation to encompass the myriad variations of
an object as captured in an image. The position of
the object, background behind the object, ambient
lighting, camera angle, and camera focus al can
produce fluctuation in raw pixe data; these
differences are significant enough that they cannot
be corrected for by taking weighted averages of pixel
RGB values. We identify a person in a photo with a
face. Hence we will use opencv and a technique
called HAAR cascades to detect if a face and two
eyes are clearly visible or not. We crop images and
apply wavelet transform to extract meaning features
that can help with image identification. We create a
SVM mode then use GridSearchCV. We will write
a flask server that will use the trained mode and
perform image classification. We will build a
website for our project. This website has an area
where someone can drag and drop an image of a
person and it will identify that person,we will use
HTML/CSS/Javascript for this project. JQuery is
used to make http calls to python flask bakend.
Keywords. HAAR cascading, SVM, OpenCv, HSV
and RGB color code, Noise removal and etc.

|. Introduction

The practice of identifying and labeling
groups of pixels or vectors inside an image using
specified rules is known as image classification.
Although this is not a particularly challenging
chadlenge for people[12], it has proven to be a
particularly difficult problem for machineq5].
Variable and even uncontrollable imaging settings,
as well as difficult-to-describe and complex angles
in an image, are major causes of difficulty.

In our project, we used SVM. The Support
Vector Maching[1] or SVM, is a popular
Supervised Learning technique that may be used to
solve both classification and regression
issueq8][9]. However, it is mostly utilized in
Machine Learning for Classification difficulties.

The SVYM algorithm's purpose isto find the
optimum line or decison boundary[8] for
categorizing n-dimensional space into classes so
that additiona data points can be readily placed in
the correct category in thefuture.
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A hyper plane is the name for the optimal
choice boundary. The extreme points/vectors that
assist create the hyper plane are chosen via
SVM[3][12]. Support vectors are the extreme
instances, and the algorithm is called a Support
Vector Machine.

Il .LITERATURE REVIEW

The traditional face detection approach is
based mostly on the face's structural traits and color
characterigtics.  Traditional  face  recognition
algorithms extract landmarks, or features, from an
image of the subject's face to identify facial
traitg18].

The relative position, size, and/or shape of
the eyes, nose, cheekbones, and jaw may be
andyzed by an algorithm[11]. These features are
then utilized to find other photos that have similar
featureg[21]. These agorithms can be difficult to
implement and demand a lot of computing power,
therefore they may be dow. They can aso be
inaccurate when the faces have strong emotional
expressions, as the size and position of the
landmarks can be drastically altered.

I11. Main Objectives of Proposed work

e Because of the limited hardware available,
processing large amounts of datais difficult.

o Difficulty in interpreting the model due to its
ambiguous character, which prevents it from
being used in avariety of situations.

e Development takes longer, and as a result,
flexibility suffers as a result of the lengthier
development time.

V. Proposed Work

Image classification is a hot research topic
in the field of computer vision, as well as the
fundamental image classification system in other
image application domains, and it is usualy
separated into the following parts: Pre-processing of
dataz Data collection and cleaning, feature
engineering and modd  training, website
development, and Hask server

Any format of the digital image can be
made available (improved image, X-Ray, photo
negative, etc). It aids in the enhancement of images
for human understanding. Images can be analyzed
and information retrieved for  machine
interpretation. The density and contrast of the pixels
in the image can be adjusted to any desired level.
Images can be simply stored and accessed. It makes
it simple to send photos to third-party suppliers via
the internet.



V. Project Architecture

ARCHITECTURE DIAGRAM: MODEL

Cropped f
Haar C

Raw Images

Fig 1 Architecture of the proposed work

To automate the download of photos from
Google, use Python and web scraping.

Cleaning Data: We must clean photos that
we have downloaded from Google or that we have
taken so that they may be used to train our
classifier. With the help of a face, we can recognize
someone in a photograph. As a result, we'll utilize
openCV and a technique known as HAAR cascades
to determine whether or not a face and two eyes are
clearly apparent. If they are, the image is kept;
otherwise, it isdiscarded.

Feature Engineering: Well use cropped
images and the wavelet transforms to extract
meaningful features that can aid image recognition.
Concepts such as time vs. frequency domain,
Fourier transform, expressing images as frequency,
and so on can be used. We'll make our X using the
waveet transform and a raw pixel image, and our
Y will be class labels. Modd training will be done
withthese X and .

VI .Data Flow Diagram

@ @ '

Cropped faces using
Haar cascade

Fig 2 Data flow diagram for the proposed work

VIl .Dataset
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Fig 3Dataset samplereview

This system does not see data in the same
manner that humans do. As aresult, it's critical to
pre-process the data by cleaning and finishing it,
as well as annotate it with useful tags, after it's
been collected. readable by a computer. In our
project we use 5 celebrities as our dataset.

VIII. Implementations

Stepl Way of data collection: Manualy download
photos from Google Images or other sources. To
automate the download of photos from Google, use
Python and web scraping.

Step 2 Data Cleaning: We must clean photographs
that we have downloaded from Google or that we
have taken so that they may be used to train our
classifier. With the help of a face, we can recognize
someone in a photograph. As a result, well utilize
opencv and a technique known as haar cascades to
determine whether or not a face and two eyes are
clearly apparent. If they are, the image is kept;
otherwisg, it is discarded.

Step 3Feature Engineering: Using cropped photos
and the wavelet transform, we will extract
meaningful features that can ad in image
recognition. Concepts such as time vs. frequency
domain, fourier transform, expressing images as
frequency, and so on can be used. We'll make our X
using the wavelet transform and a raw pixel image,
and our Y will beclass labels. Modd training will be
donewith these X and Y.

| X Screen shots

Fig 4 screen shot 1 for the home page

The home page of an application to load
data from an external dte is shown in the diagram
above.



Fig 5 image identification from the trained models.

The image is first converted to grayscale,
and then the colour contrast is adjusted to prevent
the colour code problem. Using the haar cascading
procedure, locate the region of the face from the
frame set after the correction. Using the CNN
method, locate the eye from the face region.

X. Result and Analysis

Fig 6 correlation co-effcient value for the above calculated
result.

The image can be recognized because of the
large region area. Then, from the given image,
extract the data. After that, find the correlation to
determine the data's accuracy. As aresult of an issue,
the maximum score will be considered.

XI. CONCLUSION

The techniques used in this paper resulted
in an increase in dassification accuracy, providing
positive outcomes. Thiswork can be expanded in the
future to include improved methodologies. Deep
learning can be used to improve project accuracy and

progress.
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Abstract—With the ever-growing data on the internet,
thereis ahuge number of unstructured documents created on
adaily basis. They can range from short two-page articles to
eight page research papers to full-length theses, containing
both text and table content. It is essential to be able to club
and process them and generate actionable insgghts from
them. This paper proposes an ensemble summarization
model for PDF and Word (.doc and .docx) documents to
generate section-wise, page-wise or document-wise
summaries, on user demand. It minimizes perusing time,
reduces bias and redundant manua effort. We have tested
our hypothesis and got promisng results on metrics like
BLEU score and ROUGE scores in comparison to the four
state-of-the-art models.
Terms—Hybrid
Ensemble Model, Abstractive Summarization, Text and

I ndex Document  Summarization,

Table Extraction, Summary Curation.

I. INTRODUCTION

Automatic summarization is the process of making a set
of data short, computationally to create a subset that
represents the very important and most relevant information
in the origina content, while maintaining the grammar,
context and flow of the original content. It isa crucial asset
for teams having limited time to go through a large number
of documents and generate analysis and indghts.

For instance, in insurance and legal domain, there are lots
of documents written in complicated language having many
jargons and tabular data. It is imperative for the user to be
able to understand every resource available and highlight
portions relevant to the user. Without the help of an agent or
chartered accountant, this task seems tough for a common
man. In long documents ranging more than ten pages, there
are many sections covering a variety of topics. Often

conventional summarization systems will result in a

summary which only covers the most significant portion.
This paper proposes an ensemble approach which alows
user to generate summary for each chosen section thus
allowing personalization and flexibility. It aso allows user
to generate summary page-wise, which enables user to study
along document in a short time. The document summary of
the input document(s) can be utilized as the crux of main
summary while the page-wise and section-wise summaries
can cater to the custom demands of each user. They provide
outlines which aid research investigation and are widely
used to create index from lengthy documents. Personalized
summaries are helpful in question-answering systems
systems. Summaries generated in an automated manner tend
to have less bias when put in comparison with human-

written summaries.

I. LITERATURE REVIEW
Goldstein, Jade et d. [1] discussed an approach to

multidocument summarization that builds on previous work
in single-document summarization by using additional,
available information about the document set as awhole, the
relationships between the documents, as well as individua
documents. Bagalkotkar, Anusha et a. [2] presented a hovel
technique for generating the summarization of domain
specific text from a single web document by using statistical
NLP techniques on the text in areference corpus and on the
web document. The summarizer proposed generates a
summary based on the calculated Sentence Weight (SW),
the rank of a sentence in the document’s content, the
number of terms and the number of words in a sentence and
using term frequency in theinput corpus.

Prudhvi, Kota et a. [3] talked about basic extractive
summarization as an unsupervised learning approach where
cosine similarity technique is used to find the similarity

between sentences. To generate rank based on similarity,
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text rank algorithm is used and sentences with top rank are
placed in summarized text.

A comprehensive survey of last decade’s text
summarization - extractive approaches is presented by
Gambhir, Mahak et al. [4]. Munot, Nikita et al. [5] dso
presented taxonomy of summarization systems and
dtatistical and linguigtic approaches for summarization. It
discusses different types of summarization methods used for
summarizing a document and advantages and disadvantages
of each method.

Gajbhiye, Srushti et a. [6] proposed a way to process
tabular data from PDF documents, convert it into textua
content, summarize it and generated actionable insights.
This approach converts tabular content into a form which is
better  suit-ed machine  consumption.
Gholamrezazadeh, Saeedeh et a. [7] defined the most

important criteria for a summary which can be generated by

much for

a system while presenting a taxonomy of these systems.

The concept of lexical chain was first introduced by
Morris, Jane et. d. [8]. Ko, Youngjoong et a. [9] explained
how lexical chains exploit the cohesion among an arbitrary
number of related words. Lexical chains are created by
grouping set of wordsthat are semantically related.

Sewing dl this together and building on top of it, we
propose an approach to extract text from documents and
summarize it usng a hybrid model which can give out a

variety of summaries, depending on user’s demand.

[1l. SHORTCOMINGS OF CONVENTIONAL METHODS

To be able to generate automatic summary from
documents, it is essential to decide and specify the most
important parts of the origina text in the document to
preserve the originality and readability of the summary in
terms of coherence, context, and grammar. Some limitations
of the conventiona methods for summearization are as
follows:

1. Singlemodel isused to generate the summary.

2. Inconsigencies in the summary.

3. Lack of balancein the generated summary.

4. Context of the document may not be entirdy

preserved in thefinal summary.
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5. ldentification and interpretation of important and
relevant content in the summary.

V. PROPOSED APPROACH

We propose an ensemble abstractive document
summarization technique, described in Fig. 1, which is a
combination of four state-of-the-art models to generate the
final summary. Our technique extracts text and tables from
PDF and Word documents, applies text cleaning and pre-
processing and summarizes pre-processed text in one of the
three ways, as demanded by user (page-wise, section-wise,
document-wise).

The proposed architecture has four components:

a. Document Upload Module

b. Text and Table Extraction

c. Hybrid Summarization Module

d. Summary Curation Module

Hybrid Summarization
Block

Input — B
Documents Summary -
Heading |

Text and Table
Extraction API

Table |
extraction | ctanm
Text
Similarity |
| Threshold to |
| create-
Summary |
| Contentl |

Final
| Summary |

DocC Text
extraction

Summary - |
Content2 |

PROPHETNET

Fig. 1. Ensemble Document Summarization Model
Architecture

A. Document Upload Module

Most documents are present in the form of unstructured
datain .pdf, .doc and .docx file formats. This module allows
user to upload any domain documents ranging from
insurance, legal, healthcare, wealth management to annual
reports. Once uploaded, it will be passed to the text and
table extraction module, to extract al the contents from the

text aswell astables.

B. Text and Table Extraction

Based on the uploaded document format, this modul e uses
fitz [10] (for PDF), docx2txt [11] (for .docx word) and
antiword [12] (for .doc word) to derive content from it.

These packages extract text from the documents and custom
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code extracts text from tables and converts it into legible
text content. The extraction is done as chosen by user, in
form of pages, sections and whole document. It is stored in
key-value pairs and is used to generate any type of
summary, as demanded by the user.

We have curated a dataset consisting of 35 Documents
(12 .pdf, 12 .doc and 11 .docx) ranging from 6 to 15 pages
with different types of tables, a variety of images and
subsections, as described in Table |. Text and Table
extraction module works well in capturing almost al the
text in the data present in these complex tables and sub-
sections. Sub-sections are usually hard to capture under the
correct section in text documents. This module as part of our
proposed model works on identifying the sub-sections in
minute-level of detail and captures them precisely under
each section. This enhances the accuracy of the find
summary when user searches for section-wise summary. It
gives great results as both sections and subsections are

identified properly by the module.

TABLE
DOMAIN-WISE DATASET DETAILS
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C. Hybrid Summarization Module

This ensemble model is a combination of four state-of-
the-art models — PEGASUS, T5, BART, ProphetNet in a
unique manner making it a major novelty of the proposed
approach. The inconsistencies present in the summary with
existing methods is avoided as the hybrid model generates
the following:

1. “Title” for the summary

2. “Main summary”

3. “End note” of the summary

Lack of balance is handled by our proposed model as it
gives a full picture of the content in the document which
will help the stakeholders better understand the content and
context of the document in a lucid manner. The context of
the whole document is captured well using our proposed
method which is an improvement over conventiona
methods.

The main abstractive summary comes from the two state-
of-the-art models of the hybrid architecture. Once both
models generate a summary, they will be compared and
incorporated to generate a coherent summary. The end note
is generated by combining individual summaries from three
state-of-the-art models and refining it to a few concluding
statements. Identification and interpretation of important
and relevant content in the final summary is one of the
major advantages of our ensemble model over the single
models. It saves huge amount of computation and running
time without requiring additional or externa data for

training.

D. Summary Curation Module

Once the title, main summary, and end note are generated
by all modds of the ensemble modd, it is then used to
generate a final lucid summary, which gives a bird’s-eye
view of the uploaded document(s) to the end user yet

retaining the context.
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V. BENEFITS OF PROPOSED APPROACH

The key concerns with the exiging methods are
inconsistencies, lack of balance, single model summary and
context preservation. Our focus is to improve al of the
existing concerns using our proposed model. Our ensemble
document summarization mode has the following major
benefits over the previous methods:

1. It readily applies abstractive summarization on the
documents available in various formats like PDF (.pdf) and
Word (.doc and .docx).

2. The proposed algorithm can generate section-wise,
page-wise or document-wise summary, as demanded by
user.

3. Hybrid summarization is employed to generate a
summary from a combination of four state-of-art models
instead of one.

4. Tables from documents can also be extracted and
will be part of the final summary.

5. Model retraining is not required while processing

documents belonging to any domains.

VI. EXPERIMENTAL RESULTS

Performance of our proposed hybrid model supersedes
four state-of-the-art models in both ROUGE and BLEU
scores, as described in Table I1. 1ts ROUGE-1 score is 169%
more than the average of all four SOTA modds, whileit is
173% more on ROUGE-2 and 180% more on ROUGE-
scores. The proposed hybrid model scores an impressive
30.64, over seven times more than the average of all four
SOTA models. We used BLEU score [13] and ROUGE
scores [14] for the evaluation, considering 35 documents (12
.pdf, 12 .doc and 11 .docx) ranging from six to fifteen pages
asinput.

The proposed model shows great improvements in al
ROUGE scores [14], as the generated summaries match
with the ground truth summaries crested by-hand by five
different subject matter experts for dl the 35 documents.
The proposed ensemble model provides improved context,
maintains accurate grammar, reduces bias, minimizes
perusing time and redundant manua effort, as can be
observed in Fig. 2.
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TABLEI
BLEU AND ROUGE SCORES OF PROPOSED HYBRID
MODEL AND FOUR SOTA MODELS

Mode ROUGE- | ROUGE- | ROUGE- | BLEU
Name 1 2 I

Modd 1 - 0.1656 | 0.1317 | 0.1656 0.0746
PEGASUS

Modd 2 - 0.3737 | 0.2755 | 0.3737 9.2062
T5

Moddl 3 - 0.3692 0.2901 0.2769 7.7577
BART

Modd 4 - 0.1176 0.05 0.1176 0.0751
ProphetNet

Mode 5 - 04341 |0.3234 | 04219 30.64
Hybrid

Mode

(Proposed)

]

ROUGE-2 ROUGE-

—

£
—
e

s Modei2 - T5

Model4 - ProphetNet

Hybrid Model (Proposed

Fig. 2. ROUGE Score Comparison

VII. CONCLUSION AND FUTURE WORK

The summaries produced by our proposed ensemble
model gains highly on the usage of the single-model
summaries, in terms of effectiveness and robustness. The
business need of deriving insights effectively from any type
of documents in a short turnaround time is also satisfied.
This model provides abstractive summarization of three
different kinds which brings out the highlights as needed by
user ; page-wise, section-wise and document-wise.

We have started working on finetuning the models and
improving the overall efficiency of the proposed system. We

88



plan to work on other type of documents such as .pptx and

images wherein the normal text extraction and image-to-text

conversion, can aso be performed using an OCR engine.
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Abstract— Emotions play a vital aspect in human life.
All our thoughts and actions are reflected through our
emotions. We primarily use words to describe those
emotions and it determines how we act and behave. So,
thereis a need to anayze these emotions to understand them
better. Usually, the datais in the form of text, audio, video,
image etc. of human expressions. Currently, in our
experiment, we have considered the data which isin textual
form. It is a challenging task to compute the emotion. In
past much research has been done in this area still many
improvements are possible. With the advent of recent Deep
Learning and state-of-art NLP models, we need to consider
which model works best for the dataset. This paper
summarizes the comparative analysis of the experiments
done in the area of emotion analysis in text information. For
that purpose, eight well-known state-of-the-art model s have
been picked up and performed several experiments across
different datasets, whose results are shown and commented
upon, leading to some interesting conclusions about the
capabilities of each analyzed algorithm. By training and
evaluating the 8 Transformer models on multiple datasets,
we found that few models outperformed the other models on
the sentiment and emotion classification tasks by achieving
avery good accuracy and F1-score.

Keywords—sentiment analysis, opinion mining, emotion
analysis.

l. INTRODUCTION

A. Background

Emotions can be an indispensable part of the way you
think and act. The emotions you fed every day can propel
you to make a move and impact the choices you make
regarding your life, both enormous and little. Mostly, this
information is available on social media platforms, email
data, call-center recording, customer surveys, web blogs and
browser history, customer rating and review sections. As
these data are unstructured and the size of the data is huge it
becomes hard to convert them into valuable insights. As a
result, organizations are losing the opportunity to understand
market needs, competitive research, brand reputation,
employee sentiment within an organization, and product
reception in the case of a newly launched product. With the
advent of more complex deep learning algorithms, it might
be possible to extract emotions from text data.

B. Introduction

There is a lot of importance in andyzing the sentiment
and emotions of various text data, for instance knowing the
customer, building healthy reationships with them, and
improving the business based on customer feedback but
with the tremendous increase in the number of deep learning
algorithms and data, the complexity of the work has
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increased. Following this thought, our paper aims to present
a detailed evaluation of the 8 Transformer models focused
on different emotion datasets. And on the other hand, this
work will analyze the results obtained from Sentiment and
Emotional Analysis. Consequently, we use three data
collections in the field of classification analysis. The effort
made from this paper will benefit the user/researcher to have
sufficient knowledge about the different capabilities
provided by each Transformer model, and from this, the
user/researcher can sdlect the most relevant model to be
included in his/her application.

II.  LITERATURE SURVEY

Bidirectional Encoder Representations from
Transformers [1] is pretrained on a large corpus of
unlabelled text extracted from the Books and English
Wikipedia. It is one of the gate-of-the-art algorithms which
has surpassed human performance in classfication. During
the training phase, it learns information from both directions
of the context at once. It is then fine-tuned to perform
specific NLP tasks by adding an extra output layer.

Robustly Optimized BERT Pre-training Approach [2] is
trained on an unannotated text drawn from the web. It is a
powerfully enhanced technique for pretraining natural
language processing framework that enhances BERT. It
predicts intentionally hidden sections of text within the
datast. Due to the dynamic masking feature each time the
input is fed as a sequence to the model the masked token
changes because of which we can get better performance

During the pre-training phase, we use a technique called
digtillation based on DistilBERT (SANH et al., 2020) [3]
which improves theinference speed of BERT.

XLNet [4] is a profound modd to understand the
language context better. We have two versions of XLNET
base and large. XLNET has made it one dride further by
predicting each word in a sequence using al possible
permutations. This model has a better performance but at the
cost of training speed and inference on multi-class
classfication.

ALBERT [5] is trained with the focus to have less
memory consumption and increase the training speed of
BERT model. Due to its lightweight nature, this is more
suitable for memory constraint applications. ALBERT’s
parameters are shared across multiple layers to increase
efficiency. This model tries to check for coherence loss
between sentences.

ELECTRA [6] outperforms exiging techniques like
RoBERTa and XLNet on the GLUE benchmark when using
less than a quarter of their computing. This uses generator
and discriminator models. It uses a replaced token detection
technique where we predict whether each word or token isan
origina input or a generated sample by the modd. It has



fewer parameters which make it possible to run on a single
GPU.

DeBERTa [7] has disentangled attention which is
pretrained on large amounts of raw text corpora. It is
achieved using two techniques like disentangled attention
mechanism and an enhanced mask decoder.

GPT-2 [8] gands for Generative Pre-trained Transformer
2 which is trained to predict the next word, given al of the
previous words within some text in 40GB of Internet text.
This model learns the inner representation of the language
which can be used to extract features useful for downstream
NLP tasks.

Munikar et a. [9] has discussed the Fine-Grained
Sentiment classification using SST-5. The mode was
trained usng BERT embeddings which does not have any
complex architecture. This has outperformed in terms of
accuracy on Stanford Sentiment Tree-Bank datasets at the
root and total node levels.

I1l. COMPARATIVE ANALYSIS

A. Datasets

We tested our models on three datasets which span a
range of fine-grained emotion dasses (2, 6, 28 classes).

e Stanford Sentiment Treebank (SST) is one of the
most popular publicly available datasets for fine-
grained sentiment classification tasks. SST-2 is taken
from GLUE benchmark [10]. These sentences are
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CARER dataset
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Figure 2: CARER Emotion dataset distribution

GoEmotions [12] dataset which contains Reddit posts
annotated for 28 emotions. It includes 12 positive, 11
negative, 4 ambiguous emotion categories and 1
“neutral”, making it widely apt for conversation
underganding tasks that reguire a fine-drawn
differentiation between emotion expressons. The
origina data corpus contains 58k carefully curated
comments extracted from Reddit, with human
annotations to 27 emotion categories or Neutral.
Figure 3. observed a large imbaance in terms of
emotion frequencies. Emotions like admiration,
approval, gratitude are more frequent than emations
like grief and pride.

GoEmotions dataset

N . N b admiration
based on movie reviews and their sentiments are approval | : ——
manualy annotated. In Figure 1 we see a more gratitude
bal anced dataset. annoyance
amusement [N
SST.2 dataset auriosity I
40000 disapproval I
ove I
35000 optimism I
® 0000 anger ]
B py I
E 25000 confusion NN
i e sadness [N
5 20000 % disappointment NN
E E realization NG
E & caring N
< 10000 surprise [
excitement [N
5000 disgust N
o desire [ |
Positive Negative fear
Sentiment remorse
Figure 1: Labd digtribution of SST-2 dataset QoAEsmont
nervousness ol
relief £
e CARER (Saravia, Elvis e al.,2018) [11] is an ‘;‘:; 2
emotion dataset that consists of 6 emotions. Figure 2. ¥ w00 200 000 4000 5000
shows that the emotion “joy” is 9 times more frequent NUmberof EXamptos
than “surprise”. We see a large imbaance in the
distribution of emotionsin the dataset. Figure 3: GoEmotion dataset distribution
Sentiment BERT RoBERTa  DistilBERT XLNet ALBERT  ELECTRA  DeBERTa GPT-2
Negative 0.929 0.951 0.908 0.933 0.882 0.910 0.928 0.937
Positive 0.931 0.953 0.915 0.936 0.889 0.902 0.933 0.940

Table 1: Results of different models for SST-2 Sentiments
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Figure 4: Model Comparison on SST-2 Dataset for each epoch based on Loss and Accuracy

B. Task Definition

This paper consigs of 3 sub-taks whee al 8
Transformer models are trained for three different datasets.
Table 2 shows the split-up of training, validation, and test
data.

Subtask A: This is a binary classification task. Here we
predict the two-class sentiment of a given sentence based on
the SST-2 dataset. The task is to predict the two-class
(POSITIVE/NEGATIVE) sentiment of a given sentence and
this is used only sentence-level labels. The modd is trained
for 5 epochs.

a) Subtask B: Using the CARER dataset we predict
the multi-class emation of the sentences. The output decides
whether the emotion is ANGER, FEAR, JOY, LOVE,
SADNESS, AND SURPRISE. Here the model is trained for
10 epochs.

b) Subtask C: In this subtask, we deal with the
GoEmotion dataset which includes more significant
categories like positive, negative, and ambiguous emotions.
Thisis suitable for any domain-specific tasks that require an
understanding of emotions. In this method, we used
sequences which have a maximum length of 40 in training
and eval uation datasets and run over 10 epochs.

Train Data Validation Data Test Data
SST-2 67K 1K 2K
CARER- 6 class 16K 2K 2K
GoEmotions-28 class 43K 5K 5K

Dataset \ Data Split-Up
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Table2: Dataset Comparison based on the emotion and sentiment class

C. Methodology

We decided to adopt an architecture like [9] with different
transformer models using various datasets. Our experiment is
based on comparative performance. Firsly, we perform pre-
processing of the text dataset making it suitable for the
different transformer model formatting. We then pass the text
through the lagt layer of the transformer modd, then fine-
tune it by applying a dropout layer with the ratio of 0.1 and
pass the data to a fully connected softmax layer which
outputs the probabilities of al the classes based on the
dataset {0,1} (SST-2), {0-5}(CARER), {0O-
27} (GoEmetions). Between experiments of the 8
Transformer models, we add an additional output layer to the
pre-trained model with the same dropout value and add a
softmax layer to do the classfication. We ran multiple
epochs through the training data usng ADAMW optimizer
and kept the betato the default values of 0.9 and 0.99.

Finaly, we compared the loss and accuracy on both the
training and test data over multiple epochs for all the eight
transformer models againg the published results of the
origina paper. Later, we analysed the trade-off between




different moded's both in terms of accuracy/F1-score and the
timefor training on the three chosen datasets.

Training time taken per epoch is listed in a tabular form
(TABLE-2,3,4) with a batch sze of 32 on a Teda P100-
PCIE-16GB. All models which we trained are implemented
using the Huggingface library. This practice lets us analyse
and comparethe performance of the mode.

D. Parameter Tuning

We fine tuned various hyper-parameters like learning
rate, batch sze, number of epochs, weight decay for al pre-
trained transformer modelsto get the best accuracy/F1-score.
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Different hyper parameter settings for al modds are
bel ow:

Batch Size considered 16, 32

Learning rate performed with 5e-5, 3e-5, 2e-5
Epochsrun for 5, 10, 30

Weight decay: (0, 0.01, 0.3)

Upon investigating the performance of the models, we
observed that after a few epochs of training, the training loss
gradually decreased but the test 1oss remained constant, and
the model began to overfit on thetraining data, so we limited
the number of epochs.

Emotion BERT ROBERTa DistilBERT XLNet ALBERT ELECTRA DeBERTa GPT-2
Sadness 0.968 0.972 0.964 0.962 0.961 0.962 0.967 0.967
Joy 0.943 0.949 0.944 0.948 0.943 0.952 0.954 0.948
Love 0.806 0.799 0.786 0.832 0.803 0.841 0.844 0.831
Anger 0.925 0.928 0.921 0.926 0.917 0.916 0.923 0.925
Fear 0.893 0.888 0.890 0.875 0.892 0.873 0.881 0.894
Surprise 0.720 0.762 0.770 0.754 0.707 0.761 0.797 0.727

Table 3: Reaults of different models for CARER Taxonomy

Figure 5: Model Comparison on CARER Dataset for each epoch based on Lossand Accuracy

IV. RESULTSAND DISCUSSION

This section describes the evaluation measures for our
three subtasks. We computed four standard metrics to
measure the models’ performance for each dass: accuracy,
F1-score, precision and recall. We used accuracy to compare
the performance among all the models for the sentiment
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classfication task (SST-2) and applied F1-score (macro) for
the remaining two multi-class emotion dassification tasks
(CARER, GoEmations).
A. Subtask A
M odel
BERT

Training Time (per 5 epoch)
06:07

Accuracy on Test Set.
93.00%




M odel Training Time (per 5 epoch) Accuracy on Test Set.
RoBERTa 06:21 95.20%
DistilBERT 03:18 91.20%
XLNet 07:34 93.50%
ALBERT 06:02 88.60%
ELECTRA 02:27 90.60%
DeBERTa 07:56 93.10%
GPT-2 20:51 93.80%

Table4. Experiment results for classification task on SST-2

Table 4 shows the result of our eight models (BERT,
RoBERTa, DidilBERT, XLNet, ALBERT, ELECTRA,
DeBERTa and GPT-2) best test accuracy and the training
time taken to run each epoch for the sentiment analysis task.
All our eight models achieved the best results on the
Stanford Sentiment Treebank dataset. ROBERTa achieved
the highest test accuracy of 95% after 5 epochs and
outperformed the other models, while ALBERT achieved
the lowest accuracy of 88%. The models BERT, XLNet,
DeBERTa, GPT-2 achieved an accuracy of approximately
93%. But if we compare these models, GPT-2 took almost
thrice the running time for each epoch to reach that
accuracy. The light transformer models DigtilBERT and
ELECTRA achieved an accuracy of 90-91% and they
required substantially less pre-training resources compared
to the other models.

Table 1 gives details on the eight models’ performance
(F1-Score). Except for DistilBERT, al other models
achieved similar performance on both the sentiments
(Negative, Positive). From Figure 2 we understand that the
model is overfitting on thetraining set.

B. SubtaskB
M odel Training Time (per 10 epoch) Macro-F1
BERT 01:54 0.876
ROBERTa 01:56 0.883
DistilBERT 01:00 0.879
XLNet 02:25 0.883
ALBERT 01:54 0.87
ELECTRA 00:43 0.884
DeBERTa 04:05 0.894
GPT-2 06:53 0.882

Table5: Experiment results for classification task on CARER

Table 5 summarizes our eight models (BERT, ROBERT 4,
DistilBERT, XLNet, ALBERT, ELECTRA, DeBERTa and
GPT-2) best test accuracy and the training time taken to run
each epoch for the multi-class emotion dassification tasks on
the CARER (6-emotions) dataset. We observed that all the
models achieved better and almost the same performance on
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the CARER emotion dataset. DeBERTa achieved the highest
F1-Score (macro-average) of 0.894. DisilBERT and
ELECTRA have the fagest training time. Also, when we
increased the number of epochs from 5 to 10, there was 2%
increase in the F1-Score while the accuracy value remained
almost constant. Similarly, we noticed an improvement of 1-
2% in the F1-score when we increased the batch size from 16
to 32.

Table 3 reveal s the eight models performance (F1-score).
The result insghts that the emotions sadness, joy, and anger
have a high Fl1-score, while surprise has the least F1-score
across al the eight Transformer models. This is because of
the non-uniform distribution of the training data across
different dasses. This can be overcome by evenly balancing
the data across the classes by performing either oversampling
or undersampling. As per the plot based on Figure 5, we
observe that a good trade-off is achieved between training
and test accuracy.

C. Qubtask C
M odel Training Time (per epoch) Macro-F1
BERT 04:04 041
RoBERTa 04:09 0.436
DistilBERT 02:10 0.402
XLNet 04:51 0.426
ALBERT 03:50 0.383
ELECTRA 01:51 0.423
DeBERTa 05:10 0.413
GPT-2 1311 0.434

Table 6: Experiment results for classification task on GeoEmotion

Evaluation from Table 6 summarizes our eight models
(BERT, ROBERTa, DistiIBERT, XLNet, ALBERT,
ELECTRA, DeBERTa and GPT-2) best test accuracy and
the training time taken to run each epoch for the multi-class
emotion classification tasks on the GoEmotions (28-
emotions) dataset. ROBERTa achieved the highest F1-score
(macro-average) of 0.436. ALBERT which isaLite version
of BERT achieved the least F1-score of 0.383 compared to
other models. The training time of the model is an important
factor when we increase the number of classes in a
classification task. DistilBERT and ELECTRA achieved
close to the best results with the fastest training time. GPT-2
has the longest training time with a good F1-score.

Table 7 shows the eight models’ performance (F1-
Score). The modd s obtained have the best results for most
of the classes and did not achieve the worst performance for
any class of emotions. The emotions grief, pride and relief
have lease F1-Score because of a smaller number of training
data points. If we increase the data points of those classes,
then our models will achieve better performance in those
classes. In Figure 6 plots we observe that the test loss and
accuracy does not improve after afew epochs.

Emotion BERT RoBERTa  DistiIBERT XLNet ALBERT ELECTRA DeBERTa GPT-2
Admiration 0.608 0.592 0.578 0.59 0.541 0.582 0.567 0.587
Amusement 0.702 0.691 0.695 0.676 0.683 0.698 0.67 0.694
Anger 0.407 0411 0.408 0.413 0.36 0.388 0.406 0.388
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Annoyance 0.254 0.307 0.263 0.271 0.204 0.253 0.281 0.271
Approval 0.337 0.355 0.265 0.316 0.261 0.331 0.323 0.349
Caring 0.346 0.319 0.309 0.344 0.231 0.374 0.322 0.382
Confusion 0.31 0.357 0.363 0.343 0.289 0.366 0.325 0.348
Curiogty 0.38 0.37 0.361 0.399 0.33 0.427 0.419 0.389
Desre 0.443 0.463 0.403 0.479 0.414 0.411 0.435 0.446
Disappointment 0.255 0.282 0.211 0.22 0.199 0.255 0.215 0.304
Disapproval 0.332 0.321 0.317 0.324 0.3 0.333 0.282 0.32
Disgust 0.448 0.441 0.42 0.395 0.414 0.397 0.421 0.472
Embarrassment 0.364 0.448 0.389 0.492 0.353 0.4 0.338 0.448
Excitement 0.305 0.313 0.323 0.318 0.273 0.328 0.378 0.343
Fear 0.607 0.607 0.548 0.607 0.559 0.639 0.623 0.619
Gratitude 0.786 0.788 0.795 0.798 0.81 0.809 0.791 0.789
Grief 0.2 0.143 0 0.308 0 0 0 0.222
Joy 0.473 0.519 0.467 0.494 0.472 0.506 0.496 0.486
Love 0.672 0.661 0.686 0.665 0.684 0.69 0.685 0.693
Nervousness 0.298 0.383 0.195 0.333 0.298 0.435 0.385 0.343
Optimism 0.45 0.447 0.458 0.455 0.45 0.473 0.406 0.448
Pride 0.182 0.414 0.357 0.19 0.385 0.182 0.353 0.211
Realization 0.189 0.163 0.192 0.167 0.117 0.224 0.178 0.193
Relief 0.1 0.381 0.222 0.261 0 0.25 0.16 0.375
Remorse 0.533 0.544 0.5 0.583 0.637 0.58 0.556 0.522
Sadness 0.459 0.475 0.498 0.478 0.456 0.483 05 0.461
Surprise 0.445 0.432 0.44 0.44 0.401 0.469 0.482 0.457
Neutral 0.595 0.592 0.58 0.564 0.591 0.566 0.563 0.605

Table 7: Results of different models for GOEmotion Taxonomy
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Figure 6: Model Comparison on GoEmotions Dataset for each epoch based on Lossand Accuracy

V. CONCLUSION

In this research, we used 8 transformer models
which are BERT, RoBERT4q, DistilBERT, XLNet, ALBERT,
ELECTRA, DeBERTa and GPT-2. These are applied to
SST-2 dataset, CARER dataset and Go Emotions dataset for
sentiment/emotion classification. We fine tuned our models
with different hyper parameters and evaluated the
performance of the models using metrics like accuracy,
precision, recal, and F1-score.

By training and evauating the 8 Transformer
models on multiple datasets, we found that RoBERTa
outperformed the other model's on the sentiment and emotion
classfication tasks by achieving an accuracy of 95.2% on the
SST-2 sentiment dataset and macro averaged Fl-score of
0436 on 28-dass Go Emotions dataset. DeBERTa
outperformed the other models on the 6-class CARER
emotion dataset and achieved the macro averaged F1-score
of 0.8%4. DistilBERT and ELECTRA models had the fastest
training time and smallest memory requirements and they
achieved good accuracy/F1-score on SST-2 and CARER
dataset. ALBERT achieved the least accuracy/F1-Score on
al the tasks compared to other models. The decoder
transformer model GPT-2 attained results with good
accuracy/F1-score like other models but it took a larger
training time due to the huge number of parameters.

When we ran the XLNet model for multiple epochs
we observed that the XLNet-large-cased modd performs
best in sentiment analysis however it did not give good
results for the emotion datasets (CARER and GoEmotions).
In multi-class dassification XLNet large was able to
correctly predict only two labels in the dataset. So, we
replaced the XLNet-large-cased model with the XL Net-base-
cased which showed significant improvement in the F1 score
in both the datasets.

Our future work will be about exploring different
areas of the multi-class emotion dassification with a more
fine-grained dataset. For example, when we look at the
performance metrics of the 28-emotion classfication, we il
have much to improve; we can develop a hybrid model and

96

fine-tune the hyper parameters in the existing models to
achieve the best reaults.
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Abstract—Spammers and spammers abound on
social networks. Despite the fact that social media
platforms have implemented a number of techniques to
prevent spam from spreading, tight information review
mechanisms have given rise to more sophigticated
spammers. In this paper, we present a spam detection
approach based on the sdf-attention Bi-LSTM neura
network modd in combination with ALBERT, which
isword vector modd. We use ALBERT to convert text
from social networks into word vectors, which we then
feed into the Bi-LSTM layer. The final feature vector is
created after feature extraction and combining it with
the self-attention layer's information focus. Finaly, the
result is classified by the SoftMax classifier.
Keywords—Feature Selection, Spam  detection,
Machine Learning, LSTM, Deep Neural Networks.

I. INTRODUCTION

Online social networks[1,2] have grown in
popularity as a result of the support of wireess
connection and computers. Users of online social
network platforms (OSNs) have access to simple
communication and interactive tools that alow them to
share a variety of information pertaining to their lives
and jobs, such as text, photographs, and videos, in real
time. However, OSNs have attracted a large number of
spammers due to the large number of active users and
the easy conditions for uploading information.
Spammers have wreaked havoc on ordinary people and
platforms by releasing spam. By analyzing sources,
spams that previousy had little impact on social
networks can now leverage Online social networks to
have a massive spread impact. Spammers may simply
and precisdy deliver spam to possible target users and
boost disperson via OSNs, which provide all basic
user information and give follow-up options. Like as
an example, messages including a URL in social
platforms [3,4] may reach tens of thousands of people
in amatter of seconds.

Spam is a sort of data effectively sent by a
spammer and its motivation isto beguile, spread wrong
information, and publicize for benefits. Spams [5,6]
will create issues, for example, asset occupation,
expanded correspondence time, and data transfer
capacity squander. It mainly showed us that 15% of the
spams contain connections to vindictive substance,
sexua entertainment, or malware. Albeit agreat deal of
related exploration has been done, there are as yet
countless spams on informa organizations. Also the
spammers that make and send spams will camouflage
spam by noticing the stage sifting procedures.
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This paper mostly concentrate on a spam recognition
model. ALBERT and Bi-LSTM [9,10,12] are used and
their networks depend on a self-consideration system.
The commitment of this paper contribution is as
follows:
In perspective on the immense measure of
infforma  organization  tweet  information,
acquainting the ALBERT model with implanting
the text to work on the effectiveness of mode
order while guaranteeing the precision of the
model.
Aiming at the circumstance where spammer
conceals the spam cover in the typical text,
acquainting the Bi-LSTM with the spam tweet
acknowledgment technique, which can completely
consider the specific situation and semantics to
catch the center of tweets text.
Give a lot of viable data, acquainting the sdf-
consideration ingrument with the Bi-LSTM model
to additionally get catchphrases that influence the
order aftereffects of tweet attributes.

Il. LITERATURE SURVEY

In order to cluster or classify text documents
[7,8,11] by applying machine learning techniques,
documents should first be preprocessed.At present,
there are aready many techniques proposed in thefield
of Spam Detection in Social Networks [13,14,15]. This
section is dedicated to al the research that has been
done in this fidd which is used for the project
reference.

In[12]Daiqgi Zhou, Jun Liu and Guangxia Xu.,
proposed,which we have referred for the paper. In this
paper they worked on building a spam detection model
using Combination of Bidirectional Long-short Term
Memory modd with Sdlf-attention and ALBERT or A
Lite BERT( Bidirectiona Encoder Representations
from Transformer) as Tokenizer. They used ALBERT,
a light weight word vector model of the BERT, paired
with neural network model to create a spam detection
system. First, they converted social network texts into
word vectors using ALBERT, which they fed into Bi-
LSTM layer. By first extracting features, and then
combining the extracted features created. To get the
result, the SoftMax classifier performs classification.

In paper [9], P.Bhuvaneshwari, A. Nagargja Rao and
Y. Harold Robinson., worked on building a non-
traditiona Machine Learning model for spam
classification. They thought that due to some restricted



feature representation and data changes used by a
spammer to avoid detection, classical machine learning
approaches are unable to detect spam messages
successfully. During the research process, they
proposed an innovative framework based on deep
learning (DL), caled the sef-attention-based CNN
BiLSTM method, as an Machine Learning-based
Alternatives to detection. With an attention
mechanism, our system calculates the weightages of
each word in the text and recognises the spamming
clues existing in the content. It uses Convolution
Neura Network (CNN) to learn sentence
representation and extract high-level  n-gram
characteristics. Later, some sentence vectors are
integrated as document feature vectors using
Bidirectional Istm (Bi-LSTM) to identify spam reviews
with contextual information. At the end they compared
their result with results from already existing models
and found that their model is better than any other
models present at that time.

In this paper [10], they worked on the
ALBERT model which is a verson of the BERT
model.  When  pretraining natural  language
representations, increasing model size frequently leads
to better performance on downstream tasks. However,
owing to GPU/TPU memory restrictions and lengthier
training times, additional model growth becomes more
difficult at some point. To overcome these issues, we
describe two parameter-reduction  strategies for
reducing memory usage and increasing BERT training
speed (Devlin et a., 2019). When compared to the
origina BERT, our proposed approaches produce
models that scale substantially better. They aso
employ a self supervised loss which mainly works on
modeling coherence between sentences and shows that
it consistently supports downstream tasks with multi-
sentence inputs.

[1l. MACHINE & DEEP LEARNING TECHNIQUES
FOR SPAM DETECTION

ALBERT is a lite wverson of
BERT(bidirectional encoder representations from
transformers) it is mainly used in the NLP(natura
language processing) field. BERT utilizes transformer
structure as the principle system. It changes over the
distance of two words at any situation into one, which
successfully tackles the drawn out reliance issue in
NLP. Training of BERT is divided in two sections.
NSP (next sentence prediction) and MLM (masked
language model).

ALBERT [12] dructure is similar to BERT, it
actualy utilizes transformer and encoder layers with
proper selected activation function. Given below 3

99

ICAIDS 2022; ISBN: 978-93-5620-075-3

main updates which are not available in BERT but
availablein ALBERT.

e Factorization of the Embedding lattice:This is
extenson of BERT modd, for example,
ROBERTa and XLNet, the info layer embedding
and secret layer embeddings have a similar sze.
However, the creators isolated the two inserting
networks in this modd. Thisis on the grounds that
input-level inserting (E) is necessary to refine just
setting autonomous adapting yet secret level
implanting (H) requires setting subordinate
learning. This progression prompts a decrease in
boundaries by 80% with BERT.

e Crosslayer parameter sharing: Author of the
this proposed mode is also additionally proposed
the boundary dividing among various layers of
model to further develop proficiency and
diminishing repetition. This paper suggests that
past interpretations of BERT, XLNet, and
ROBERTa have stack encoder layers, so the model
can learn the comparison process for each layer.
The creators proposed three sorts of boundary
partaking in this paper:

e Just offer Feed Forward network boundary
e Just offer consideration boundaries
e Share al boundaries. Default setting
utilized by creators except if expressed in
any case.
The above advance prompts a 70% decrease
in the general number of boundaries.

® [nter Sentence Coherence Prediction : Like the
BERT, ALBERT additionaly utilized Covered
Language model in preparing. Notwithstanding,
Rather than utilizing NSP (Next Sentence
prediction) misfortune, ALBERT utilized
another misfortune is said to be SOP
(Sentence order prediction). NSP is a
pairing failure of anticipating if two parts
will appear sequentially in the first
message, the detriment of this failure is
that it checks the clarity, like the topic, to
recognize the next sentence. Infact the
SOP is simply seeking clarity of the
proposal.

Like BERT, ALBERT [9,12] is pretrained with

several data sets such as English dictionary.

A. LSTM and Bi-LSTM

LSTM are specifically designed to eliminate this long
term dependency problem. The man difference
between LSTM and RNN is that the repeating module
in RNNs has a very simple structure which uses a
single tanh layer (supposedly), but in LSTMs, the



repeating module has a different structure which uses
four different layers which interact in a very special
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In Bi-LSTM training Information travels in both
forward and backward directions. Also it Remembers
complex long term dependencies better. The parser
always considers the text before it and ignores the text
that follows. Dropout layers are applied to the output
vector.

Fig 3.3 Structure of the Bi-LSTM
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B. Sf Attention Mechanism

At the time of spam detection, we generally
confronted the circumstance about the quantity of texts
being restricted, particularly for the circumstance that
the substance data of various users’ tweets shifts
enormoudly, it ishard to get more compelling semantic
data.. For instance, words, for example, "advancement"
and "markdown" can serve to rapidly recognize the
promoting expectation of the item tweeted by
spammers. Simultaneoudly, various words assume
various parts in grouping. Removing catchphrases
streamlines the component extraction process. The
presentation of the consideration system can build
productivity and further develop the grouping
precision. Contrasted and the congderation instrument,
sdf-consideration just figures consideration inside the
succession, searching for the inner association of the
grouping.

The estimation equation is as per the following:

) T
Attention (Q, K, V) = Softmax (ﬁ) V.

\Jd,
This is where the input is a matrix obtained
from three different parameters Q,V,K. Firgt, caculate
the multiplication of the Q,K matrix and divide by

Jd, . Thenthisiswhere theinput is a matrix obtained

from three different parameters.

V. PROPOSED DEEP L EARNING TECHNIQUE FOR

SPAM DETECTION

It merely needs to count the harmful words for
standard spam  detection activities. Spammers
substitute dangerous terms with other ones, yet they
may dill send the same information, thanks to
spammers  constant  optimization.  Short  text
information and word association information can be
better understood by ALBERT and Bi-LSTM. We use
efficient ALBERT and Bi-LSTMmodd for our
method. For the first time, the mode employs
ALBERT for key attributes extraction and
comprehend the original text's semantic elements. To
identify spam, Bi-LSTM and self-attention are merged.
The structure and processes of the model are illustrated

in figure 4.1 below.



Fig 4.1: Proposal model architecture

4.1 Embedding Layer / ALBERT Layer

We must do some preprocessing procedures on the
data before putting it into the mode. To create a
sentence with text, we need to remove some words and
punctuation, such as words, parentheses, and spaces
between pictograms. The embed layer then takes the
preprocessed input from data and converts each word
from text data into a dictionary number. The multilayer
bidirectional transformer encoder will produce the
feature representation.

4.2 Bidirectional LSTM with Self-Attention Layer

The used ALBERT modd attempted to understand
the link between different words by serialising the data.
ALBERT, on the other hand, finds it difficult to
comprehend a brief text. To detect spam, we use self-
attention with Bidirectional-LSTM.Text feature data
from the ALBERT layer is trained in this layer, and
text features are input to the forward and backward
LSTMs, respectively. For the final output, two text
vector representations are created and combined.
Finally, apply sigmoid normalization to the output to
get the desired resullt.

4.3 Improvements/ Changes in Existing Method
Some improvements that will be done the project are:
i. Using Another Social Network Spam
Dataset.
ii. Using TensorFlow/Keras for building the
modedl.
iii.  Adding an extra LSTM layer in the
modd.
iv. Changing the hyperparameters of the
modd.

V. EXPERIMENT RESULTS

The dataset used in this paper is twitter spam
detection dataset from kaggle. For the paper purpose
we will only use Tweets and Type columns. It is then
divided into a 9:1 ratio with 90% as training set and
10% testing set. Below is the number count of Spam
and Quality tweets in the dataset.

Quality 6153
Spam 5815

Mame: w1, dtype: inte4
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The model used in this project is built using
TensorFlow library and It consists of 1 Embedding
layer, 1 Bidirectiona LSTM layer, 1 Attention layer
and 1 Hidden layer.

We are using Adam Optimizer with 0.01%
Learning rate with accuracy metrics.

Fig4.1 Block diagram of overal
implementation

After training the model got the training
accuracy of 100% and testing accuracy of 94.5% after
training it for 20 epochs. Below are the accuracy and
Loss plot for the same.

Fig 4.2 Accuracy Plot of the Model

Fig 4.3 LossPlot of the Model

VI. CONCLUSION

It is tough to spot spam on social media sites.
The fundamental issue in this sector is that spammers



have been updating and iterating spam text depending
on detection tactics, which has resulted in a drop in
detection accuracy. To address this issue, we present a
spam detection approach that takes into account all of
the text's contextual information while also utilising the
self attention mechanism to compensate for the text's
brevity. We used Bi-LSTM to compare the differences
across machine learning algorithms., Experiments
suggest that Bi-LSTM is more effective at spam
detection. We also used comparison tests to
demonstrate the efficiency of the model's self-attention
mechanism.
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Abstract:

In recent years, due to the tremendous
usage of social media platforms like Twitter,
Facebook etc., the demand for Sentiment Anaysis
has been exponentidly increasing. Sentiment
Analysisis one of the most exploring research area
in Big Data Analytics. Like any other research
area, Sentiment Analysis too has its own issues &
challenges like

Multilingualism, Fake News Detection, Negation

to overcome. Chalenges
Words, Emoji’s etc., prevails. This paper discusses
on one of the most prominent and promising
challenge called as “Sarcasm Detection”. In
Sentiment Analysis, this credibility is based on the
Polarity (or) Accuracy of a sentence or a word.
When there is an issue achieving the maximum
polarity in a sentence, then it can be consider that
the processed results are not accurate. So, this
chalenge has to be ruled out. Hence, this paper
mainly discusses the various tools and techniques
that helps in overcoming the challenge of “Sarcasm

Detection”.
Keywords.

Big Data Analytics, Sentiment Analysis,
Sarcasm Detection, Machine Learning (ML), Deep
Learning(DL).

1. Introduction

A Sentiment Analysis is the computationally

identifying and categorizing opinion in which the

writer’s attitude towards a particular topic, product,
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etc. With sentiment analysis tools and techniques,
movie reviews, online marketing, restaurants,
clothing, retail stores, airlines etc., in social media
handles can quickly detect dissatisfied customers.
Categorize their issues based on urgency, and
prioritize their responses in order to retain the
customers and also to make a new one.

Redl-time sentiment andysis is more
advanced during a potentiad crisis, alows an
authority to take action before a customer’s
unpleasant experience goes vira in social media
platforms. Sentiment anadysis is also used to
andyze the competitors by tracking how customers
are talking about their products and find an
opportunity to improve businesses. Sentiments can
be types
namely, positive, negative, or neutral.

classified into three
For example:

e  “Ireally like the new movie!” — Positive

e “I’'m not sure if I like the movie” —

Neutral

e  “The new movie is awful!” — Negative
Detecting sentiments and emotions in a sentence
from real world is highly chalenging. That too
challenges like sarcasm detection is quite tricky
and complicated to identify when it is written in a

piece of text.
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Figure: 1- Classification of Big Data Framework
2. Sarcasm Detection

Sarcasm is used to often mock or contempt in a hilarious way. Sentence said and the intention of a
person contrasts. Sarcasm is a form of irony said mainly out of humor or anger. But al irony is not sarcasm.
Sarcasm is all about the context and voice tone. So, that’s why it is easy to detect while said verbally and
complicated when it is read from a sentence. There are different types of Sarcasm like Self- Deprecating,
Deadpan, Brooding, Juvenile, Literary, Obnoxious, Polite, etc

» UNIGRAM
BI-GRAM
N-GRAM

QUOTED TEXTS
INTERJECTIONS
MILLENIAL
ABBREVIATIONS
UPPERCASE TEXTS
OVERUSED
PUNCTUATIONS
POPULAR
SARCASTIC
PHRASES

ELEMENTS OF
SARCASM HYPERBOLE

DETECTION

g4 PRAGMATIC

EMOTICONS
SMILIES

Figure: 2- Various Elements of Sarcasm
2.1 Sarcasm Il dentification: Step: 1- Data Collection

In Sentiment anadysis, Sarcasm Detection
involves the following steps:
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Most of the researchers prefer collecting
dataset from twitter followed by Facebook also
using by using Amazon product
Step: 2- Data Pre-processing:

Pre-processing of datais mainly carried out in

three steps.

1 - Tokenization of data. (Splits sentences
into words)

2 - Stemming and lemmatization. (The
words are converted into present tense).

3 - Removal of stop words. (Those words
where search engine has programmed to ignore)

4 -P-O-S tagging. (Classifies the words
into averb, adverb, adjective, noun etc.)
Step: 3 - Feature Extraction:

1. Term — Frequency: Number of times a
particular word appears in the document

2. Feature Presence: Whether a particular
feature appearsin the document or naot.

3. Term Freguency-Inverse Document

Frequency (TF-IDF): It is used as

freqguency  measure of feature.
4. Weighted Term Fregquency-Inverse Document
Frequency: It isused in the calculation of sentiment
score using slang words with the help of weighted
TF-IDF
5. Dedta Tem Frequency-Inverse Document
Frequency (TF-IDF): It makes an easy

computation, understanding, and implementation.
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6. N-gram: It is basically a sequence, as a unigram,
bigram, trigram etc.

7. Word2vec: Word2vec produces a vector space
using the large input of text

8. Pattern-Related: This is the Supervised learning
method is which is towards sarcastic patterns based
on parts-of-speech.

Step: 4 - Sarcasm detection

Sarcasm Detection can be done by using classifiers
and rule-based methods. Several machine learning
classifiers such as SVM, Naive Bayes, AdaBoost,
gradient boosting, Random forest etc. are used.
Several Rule-based methods are aso used.

Step: 5 - Polarity Detection: After identifying the
sentiments in a sentence, it is detected whether the
sentenceis sarcadtic or non-sarcastic

Step: 6 - Calculation of Results: In the process the
result is calculated using certain metrics i.e., the

accuracy, precision, recall, and F-score.

2.2 Various Tools and Techniques for

Sarcasm Detection:

There are several classification techniques
used by many researchers during their research.
The most used classifiers, clustering technique and
rule based methods are tabul ated bel ow.

Table: Toolsand Techniques used for Sarcasm Detection

Classifiers Clustering Rule based methods
o Naive Bayes o K-means Clustering e Lexica Method
e Random Forest . Agglomerative e Semantic Method
e Decision Tree Hierarchical Clustering e  Syntactic Method
o AdaBoost e . Pragmatic Method
e Gradient Boost e Prosodic Method
e  Support Vector e Idiosyncratic
Machines (SVM)
e Maximum Entropy
e Cross-Validation
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3. Related Works

This section presents the research findings
related on tools and techniques that is used to
detect Sarcasm. This section is categorized into two
related work to
Sarcasm and Comparative Literature review in a
table format.

sections. Literature Review,

3.1 Literature Review

Pansy et al. presented a systematic survey
related to social networking sites and mainly focus
on Twitter Sentiment Analysis. To identify the
research gaps and future scope, this paper explored
and identified the techniques in wdl-structured
approach. To
classification, stack based ensemble, fuzzy based

enhance the efficiency of

and neutral network based classifiers are
implemented. It is also andyzed that WEKA, R
Studio, Python are mostly used tools by research
scholars for implementation. This survey paper
compares various research articles from the year
2009 to 2021. Based on the observations taken
from this survey, Naive Bayes and SVM are the
most explored machine learning classifiers. Plenty
of work has been conducted in the area of ensemble
classification technique.

Aditi et al. presented a survey on different
approaches for detecting and classifying the
sarcadtic texts and findings of different approaches.
This article also summarized various techniques
used in social media posts. There are different
techniques overview to sarcasm detection using
emoticons, detecting sarcasm content  within
images combined with texts. As a future scope, this
article suggests, effective automatic sarcasm
detection on stream data memes, which can be
found in real time. Sarcasm detection from audio
clippingsisanother research areato be explored.

Miguel et al. suggested to add bias

mitigation mechanisms in sentiment andysis to
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avoid giving more or less credibility to a news
item. High performance Al systems particularly
those based on Deep Learning provides good
results. Also discussed on Multilingualism, fake
news detection in social media content. Fake news
which is dlightly modified data along with an
authentic news story is hard to predict. To
overcome this challenge, Aspect based Sentiment
Analysis and Adversial training can be used.

Jiangnan Li et al. discussed a nove
BERT-based mode that effectively processes
common sense knowledge. COMET mode fine-
tuned is utilized on ConceptNet to generate
common sense knowledge candidates. Two types
of knowledge selection strategies like explicit
knowledge selection and implicit attention based
knowledge selection has been compared. The
explicit selection majority, minority and contract
sentiment-based  methods.
integration module to combine the information
from both text and knowledge has been designed.
To testify the effectiveness of the proposed
method, experiments on three datasets has been
conducted.

Sameer at al. discussed how various
proposed models

sociopolitical opinion polarity classification of

Knowledge text-

researchers three for
microblog. Researchers proposed a novel sarcasm
detection model that usesideology and fine grained
opinion as features with other linguigtic features to
classify sarcastic opinions. The various methods
used are: Preferred Reporting Items for Systematic
Reviews and Meta Anaysis (PRISMA), multiple
studies Adapted ML Algorithms (AMLA). Other
studies that developed on Semi-adapted AMLA
were grouped under the customized ML algorithms
(CMLA). PRISMA statement was used to provide
a detailed guideline of the systematic review of the
classification methods, SVM algorithm is the most
used in AMLA group. CNN and SVM were found



to offer a high prediction performance. As aresult,
SVM, CNN-SVM were the most efficient ML
algorithms to predict sarcasm on twitter.

Abel et al. proposed a novel model called
Chameleon Swarm Optimization (CSO) aong with
machine learning based sentiment analysis on
Sarcasm Detection and Classification (CSOML-
SASC) modd. This model involves Preprocessing,
Feature Selection, Classification,
optimization. CSOML-SASC technique involves
TF-IDF based feature extraction modd, WKELM
based classification and CSO based parameter
optimization. The steps involved in this pre-

Parameter

processing are; Extraction of single letter word,
elimination of several gspaces, extraction of
punctuation marks, dimination of numerds,
elimination of stop words and convert uppercase
letters into lowercase. By using this mode, the
result isimpressive with all metrics have maximum
score with high performance.

Sangeeta et al. presented a systematic
survey related to social networking sites, sentiment

andysis and mainly focused on twitter sentiment
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andysis. This article explored and identified the
techniques and tools used in structured approach to
find the research gaps and identify the future scope.
As a reault, it concludes the following: Most
explored social networking ste is Twitter. Most
used Machine Learning algorithms are SVN and
Naive Bayes. Recently, stack-based ensemble,
fuzzy based and neural networks are implemented
to enhance the efficiency of classification. Most
implemented tool is WEKA, R Studio and Python.
Most used data corpusis Sentiment 140.
Jyoti et al. in this article, attempted to present
detailed architecture in general for sarcasm
detection, along with current techniques, ensemble
learning methods, smilar work performed by the
researchers in context of detecting Sarcasm on
Twitter and future
3.2 Literature Review — A Comparison

This section gives a clear, comparative of
andysis of some of the research articles which
focuses on the tools and techniques used to

detecting sarcasm.

Table: 1 Comparative Literature Review

Machine
References Key Concepts L earning/ Deep Dataset Techniques/ Evaluation
Learning Approaches Metrics
Emotion Detection Dictionary based, | Accuracy,
Pansy Nandwani et. | and Sentiment | Machine Learning Corpus based and | Precision,
al., 2021 Detection and Deep | Social Media Lexicon based Recall, F-
Learning Measure,
Sensitivity
Fake News Dataset,
Snopes Dataset, BS | NLP, Text Analytics Accuracy,
Miguel A. Alonso et. | Fake News | Machine Learning | Detector Dataset Precision,
al., 2021 Detection Recall, F1, AUC
Pattern based, feature
Sarcasm Detection Machine Learning, | Twitter, Facebook, | extraction, Context | Accruacy,
Aditi Arora, 2020 Deep Learning Redditt, Flickr based pattern based, | Precision, F-
SVM, Adaboost, CNN | Measure score,
F1 scores
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Bow, TF/IDF, Word
Embeddings, Word 2
Domain Machine Learning, Vec BERT, NLP,
Shameer et.al., 2021 | Independent Mode Deep Learning, Social Media LSTM, BLSTM, | Skip Gram
BERT, Transformer,
Seg2Seg Encoding
Jacheon Kim €. | Machine driven Neural Network | Accuracy,
al., 2022 toxic chat | Deep Learning Twitch Classifier, LSTM | Precision,
detection NLP Recall, F1-
Score
Srijita Magjumdar et. | Sarcasm Detection, | Machine Learning, | Pre- Trained Dataset | NLP, RNN, LSTM, | Precision
a., 2021 Mood Retention Deep Learning, Word Embeddings
Prasad Wagh et. al., | Sarcasm Detection, Positive Dataset, Accuracy,
2021 Hate Speech | Machine Learning | Negative  Dataset, Precision,
Detection Hate-Speech Dataset | SVM, LSTM Recall, F1-
Score,
4. Issues and Challenges in Sentiment e To identify and differentiate between

legitimate and midleading sentences are
sometimes critical. [JOS, 2022]

Analysis

e There are various challenges identified through
e Misspdlings and Slang words in twitter

dataset. [MOH, 2019]

e Fake News Detection, Multilinguaism,
Explainability, Mitigation of  Biases,
Multimedia Element. [MIG, 2021]

e Toxic Chat Detection using Twitch. [JAE,
2021]

e Domain Independent modd for Sentiment

various research works are listed below:

e Sarcasm Detection and Hate Speech. [PRA,
2021]

e  Multilingual, Multimodal Sentiment Analysis,
Sarcasm Detection, Detection of Sentiment
Polarity. [POO, 2020]

e Sarcasmand Irony. [ABD, 2021]

e Generation of data by means of Informa Text.

[PAN, 2021] Analysis using Word Embeddings.

e Trandation for word embedding in local
language like Dogri, Kashmiri. [SHA, 2021].
5. Future Directions
This section is divided into two sub divisions, first is the future work related to sentiment analysis and the
second oneisrelated to Sarcasm Detection.
Sentiment Analysis:

Refer ences Future Directions

Many authors mainly focused on English language followed by Arabic and
Chinese. So, the challenges remains for the researchersto work on
[POO, 2020] Multilingual Sentiment Analysis

Most of the work is done on twitter. The opinions available on another social
media website like Facebook posts, messages, product reviews on different

e-commerce websites are also has to be taken into consideration
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Sarcasm Detection:
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[ABD, 2021]

Developing task interaction and task interaction modules and
mechanismsfor Sentiment Analysis and Sarcasm Detection.

[JOS, 2022] agnostic approaches.

To investigate the interoperability of the linguistic features avoiding model

Detection among other aspects.

New datasets, function sets and consderation of different ways of Sarcasm

[JYO, 2021]

more conceptually oriented functionality.

Different Deep Learning methods can be explored along with

dependencies could be focused.

More study on the hyperbol e function and documents syntactic

[JAE, 2021]

NL P techniques should be more comprehensive in analyzing
Social Media posts aided with encryption and dang

[ADI, 2021] foundinreal time

Effective automatic detection on stream data, memes, audio clips which can be

6. Conclusion
After analyzing the articles, it can be
that,

networking site is Twitter followed by Facebook.

concluded the most explored socia
Twitter remains the top due to its limitation of
characters up to 280 per tweet. People have taken
social media as a tool to express ther opinions, to
give feedback, to comment. Detecting Sarcasm is a
most tedious and difficult process. That is just by
using only text it is quite hectic to find because
sarcasm is al about the tone and the way of
expression. Various tools and techniques of
machine learning algorithms are used in this
process. But, the most used Machine Learning
algorithms are SVM and Naive Bayes. Recently,
stack-based ensemble, fuzzy based and neura
networks ae implemented to enhance the
efficiency of classification. Most implemented tool
is WEKA, R Studio and Python. Most used data
corpusis Sentiment 140. Most of the researches has
been done on text sentiment analysis and most of

them targets to improve efficiency of classification.
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Abstract

This review provides the feasible literature of
drug discovery development process integrated with
Machine Learning. The drug development process is a
major challenge in the pharmaceutica industry since it
takes a substantial amount of time and money to move
through all the phases of developing of a new drug.
Virtual Screening (VS) isrobust and useful and is one of
the most promising in silico techniques for drug design.
VS attempts to predict the best interaction mode between
two molecules to form a stable complex, and it uses
scoring functions to estimate the force of non-covalent
interactions between a ligand and molecular target. Once
the drug target is identified, severa interdisciplinary
areas work Machine Learning (ML) methods to get
enriched drugs. This ML methods are applied in every
step of the computer aided drug design, and integrating
these Artificial Intelligence and ML methods results in a
high success rate of hit compounds. This focuses on how
these new methodologies are being used in recent years
of research. Analyzing the state of the art in this field will
give us an idea of where chem. informatics will be
developed in the short term, the limitations it presents and

the positive resultsit has achieved.

Keywords: drug discovery, high throughput screening,
drug target, molecular target, rate of hit compounds,
chem. Informatics.

1. INTRODUCTION

Now a days drug development is a very time-

consuming and capital intensive process. A 2014 study
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found that the cost of devel oping a prescription drug is on
average $2.87 hillion [1], and has likely since increased.
Getting a potential drug through development stages and
clinical trid phases takes years to complete and often
compounds fail before ever reaching the market. One of
the more problematic processes in the drug development
pipeline is the early stage of identifying potential drug
leads among thousands to millions of candidate
compounds. High-throughput Screening (HTS) of
compounds is very time- and resource-heavy, especialy
when considering the low number of hits it produces. In
an attempt to remedy this, many researchers choose to
supplement the in HTS with Virtual Screening (VS). This
in silico process is a faster and cheaper way of searching
for potential leads and can be utilized to reduce the
number of compounds put through HTS, thereby greatly
increasing HTS’s yield. Like all computational biology
processes, it is important to note that VS is not a
replacement for HTS, because any sort of simulation or
computer approximation is never guaranteed to be
accurate — rather, it is a tool to aid and be used in

conjunction with experiments.
1.1. Virtual Screening

The fird step in VS is the assembly of a
compound database on which to conduct the screening.
This may begin with pulling mass quantities from
publicly available chemogenomics libraries such as
ChEMBL [2], PubChem [3], or ZINC [4], each include
tens of millions of compounds annotated with
information about their structure, known targets, and in

the case of ZINC, purchasability. It is also common for
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pharmaceutical companies to use their own, inhouse
compound databases — which may have come from drugs
that did not pass al clinical trids — to conduct VS
Whether the initid dataset is queried from the internet or
not, it must go through further filtering in order to discard
infeasible compounds and lower the number of false
positives. It is common for researchers to exclude
compounds that are much larger than the binding site of
their target, or ones that are not available for purchase
within the desired timeframe. Most datasets also get
filtered according to Lipinski’s Rule of Five [5] or
standard metrics for lead-likeness [6], which remove
compounds that are unlikely to be good drugs or leads,
respectively. Thisis a particularly important step because
VS isnot donein isolation, but rather for the purpose of
developing a drug for production. Finding a compound
that can bind to the target but cannot be properly
physiologically absorbed does not accomplish this goal.
Likewise, it is important to take precautionary measures
to reduce the number of false positives, which take up
time and resources in the hit-to-lead development and
clinical trial phases only to ultimately fail. This can be
done by removing compounds deemed to be pan-assay

interference compounds (PAINS)

Once the dataset has been assembled, the next
step is to perform the actual screening. This can be done
in a structure-based or ligand-based manner, or with a
combination of the two. StructureBased Virtua Screening
(SBVS) involves examination of the structures of the
ligand and target binding site and evaluation of the
likdihood that the ligand will bind. This is most often
done with docking, which involves “placing” compounds
in the binding site of the target and scoring how likely
they are to bind given a predetermined metric [8]. This
method relies upon knowledge of each compound’s
structure, as well
LigandBased Virtual Screening (LBVS) does not require

structure information, but rather the molecular and

as the dructure of the target.

chemical properties of known actives and the tested

compounds [9]. The idea behind LBVS is tha
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undiscovered actives will share some chemical features
with the known ones. While it seems counterintuitive to
use a drug discovery method that requires already
knowing viable compounds, it is possible that the
preexisting compounds cause undesirable side effects, do
not treat all stages of the disease, or target something that
has developed resistance to them. There are advantages
and disadvantages to both screening techniques. SBVS
has the potential to discover actives with novel scaffolds,
while LBVS is restricted to finding actives that share a
limited number of predetermined chemical descriptors
with known ligands. Additionaly, if a target has no
known actives, it is only possible to conduct SBVS.
However, SBVS varies widely in accuracy due to
physics,
molecular positioning, and is dependent upon the use of a

approximations in thermodynamics, and
very accurate scoring function. In this way, LBVS is
more dependable. It is therefore up to the researchers to
decide which screen is more appropriate to their
experiment — or how to combine the hits produced by
using both screens on the same data. After obtaining hits
from the VS, it is imperative to validate the results in
vitro. Once one or more compounds have been
experimentaly verified as being able to bind to the
desired target, they can undergo hit-to-lead development
and clinical trials in order to hopefully be made into
viable drugs. But how does one actually perform VS?Itis
not an option to smply perform an in slico HTS
simulation with molecular dynamics, as this would be
extremely computationally intensive and likely take an
incredible amount of time to run. Insgead, computational
chemists are turning to ML in order to efficiently conduct
VS.

1.2. Machine L earning

Machine learning (ML) isasubfield of Artificial
Inteligence (Al), and the two are the biggest buzzwords
in many technological fields today. It has led to
incredible breakthroughs in image processing [11] and
Natural Language Processing (NLP) [12], and is being



utilized in a number of other fields including sentiment
analysis and autonomous vehicles. This versatility comes
from the fact that ML constitutes generalizable methods
of learning that only require large training datasets in
order to perform well. The upsurge in chemical data
availability makes ML viable for VS. Before learning
about the applications of ML in VS, it is important to
understand its genera principles. While most computer
programs require an input and some functions to produce
an output, ML uses training inputs and outputs to
generate a function, which it can then use on test inputsto
outputs. A good ML
implementation must follow the Structural Risk
Minimization (SRM) principle: it strikes an ideal balance

produce corresponding

between being both generalizable to unseen testing data
and not over fitting the training data. This is done by
minimizing the confidence interval (which corresponds to
over fitting) and minimizing the empirical risk (which is
the average eror for the training data). ML can be
supervised or unsupervised. The former involves giving
inputs already labeled with classifications and asking the
computer to determine the classification pattern; the latter
uses unlabeled inputs and require the computer to cluster
similar data points in order to generate logical classes.
Because the purpose of VS is to determine the activity of
tested compounds, only supervised learning agorithms
are used. Two important processes that are common to all
forms of ML — and particularly to ML in VS — are dataset
preparation and model validation. A good ML model
learns from a thoughtfully curate training dataset and is
applied to a distinct testing set. When used for VS, both
sats must consis of compounds with labeled binding
activity — the training set requires this in order to
establish patterns that the model can learn, and the testing
set requires this for evaluating the model’s accuracy.
Active compounds must be taken from experimentd
results. Inactives may also be sdected this way, but it is
not always the case that a chosen chemogenomics library
will contain enough nonbinding compounds that have
been tested against the target for which the VS is being
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conducted. For this reason, many researchers opt to use
decoy compounds, which are structurally similar to
actives but have very different chemica features. The
rationale behind this is that it is important to provide
inactives that physically resemble actives to prevent the
VS model from erroneoudy equating common structural
features with activity, and that the decoys’ chemical
differences are sufficient to assume a high unlikeliness to
bind. The most common method of obtaining decoys is
through the use of directories such as DUDE

Dissimilarity between known actives and assumed
inactives can be further enforced by also calculating the
Tanimoto coefficient and excluding presumed inactives
that are too similar to actives. The Tanimoto coefficient
serves another key purpose; it can provide a measure of
the dataset’s diversity. Diversity is critical for the creation
of good training and testing sets in order to make the
resulting ML model as general as possible. For this
reason, it is typical to caculate the average Tanimoto
coefficient between al compounds in the dataset to
ensure that it is sufficiently diverse. Once the overall
dataset has been assembled, it is very likely that there will
be an imbalance between the number of active and
inactive compounds. This can be problematic for some
ML methods. Potential ways to resolve this problem are
negativeundersampling of inactives and/or positive-
oversampling of actives. After all this preparation, the
labelled dataset can be split into training and testing data.
Most often, about 70% of the data goes to the training set
and the remainder to testing [20-27], although an 80/20
split can also be used [28-30]. These splits are usually
done randomly — however, it has been shown that a
temporal-based split  generally increases classifier
accuracy. An aternative to splitting is k-fold cross
validation, in which the dataset is randomly split into k
partitions of equal size. k-1 partitions are used astraining
data, and the final partition is the testing data This
process is repeated a total of k times, with each partition
serving as the testing set exactly once. The final model is

chosen based on the split that produced the lowest error.



The value of k is usually chosen to be 5 or 10. The
special case when Kk is equal to the number of samplesis
called leave-one-out cross-validation. Regardless of how
the testing set is separated from the training s, it is used
in a process called internal validation in order to judge an
ML model. This is often done by first calculating the
confusion matrix of the model, which congsts of the
intersections between predicted actives/inactives and
actual actives/inactives. The confusion matrix yields
values that can help quantify the performance of any ML
model: senditivity , specificity,
Matthews’ Correlation Coefficient (MCC). In each of
these equations, TP, FP, TN, and FN represent the

accuracy and the

number of true positives, false positives, true negatives,

and false negatives, respectively.

The MCC is usudly used to compare the
performance of different models, with a perfect mode
having a score of 1. It is also very common to measure
accuracy by way of the area under the receiver operating
characteristic curve (AUC), which plots SP against 1 -
SE. Again, the closer this value is to 1, the better. An
AUC of 0.5 indicates performance equivalent to random
classification. ML for VS also often uses the Boltzmann-
enhanced
characteristic, an accuracy metric specifically designed to

discrimination of receiver  operating
compare VS ranking methods. Now that we have
reviewed the general workflows of both VS and ML, we

can dive into specific ML techniques.

1.Virtual Screening Algorithms

In VS, we are targeting proteins in the human
body to find novel ligands that will bind to them. VS can
be divided into two classes. structure-based and ligand-
based. In structure-based virtual screening, a 3D structure
of the target protein is known, and the god is to identify
ligands from a database of candidatesthat will have better
affinity with the 3D structure of the target. VS can be
performed using molecular docking, a computational
process where ligands are moved in 3D space to find a

configuration of the target and ligand that maximizes the
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scoring function. The ligands in the database are ranked
according to their maximum score, and the best ones can
be investigated further, e.g., by examining the mode and
interaction that occurs. Additionaly, VS
techniques can be divided according to the algorithms

type of

used as follows:
» Machine Learning-based Algorithms
* Artificial neural networks (ANNs) (Ashtawy and

Mahapatra, 2018);
e Support vector machines (Sengupta and

Bandyopadhyay, 2014);
* Bayesian techniques (Abdo et a., 2010);
* Decision tree (Ho, 1998);
* k-nearest neighbors (KNN) (Peterson et a., 2009);

* Kohonen's SOMs and counterpropagation ANNs
(Schneider et d., 2009);
* Ensemble

(Korkmaz et al., 2015);

methods using machine learning

* Evolutionary Algorithms

* Genetic algorithms (Xiaet a., 2017);

» Differential evolution (Friesner et al., 2004), Gold
(Verdonk et al., 2003), Surflex (Spitzer and Jain, 2012)
and FlexX (Hui-fang et &., 2010);

* Ant colony optimization (Korb et a., 2009);

» Tabu search (Baxter et al., 1998);

* Particle swarm optimization (Gowthaman et a.,
2015) and PSOVina (Ng et al., 2015);

e Local search such as Autodock Vina (Trott and
Olson, 2009), SwissDock/EADock (Grosdidier et al.,
2011) and GlamDock (Tietze and Apostolakis, 2007);

 Exhaustive search such as eHiTS (Zsoldos et al.
2007);

* Linear programming methods such as Simplex

Method (Ruiz-Carmona et d., 2014);

* Systematic methods such incremental
construction used by FlexX (Rarey et al., 1996), Surflex
(Spitzer and Jain, 2012), and Sybyl-X (Certara, 2016);

« Statistical methods

* Monte Carlo (Harrison, 2010);

as
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e Simulated annealing (SA) (Doucet and Pelletier,
2007), Hatmal and Taha (Hatmal and Taha, 2017);

* Conformational space annealing (CSA) (Shin et al.
2011);

* Similarity-based a gorithms

» Based on substructures (Tresadern et al., 2009);

* Pharmacochemical (Cruz-Monteagudo et al., 2014);

* Overlapping volumes (Leach et a., 2010);

* Molecular interaction fields (MIFs) (Willett, 2006);

» Hybrid approach (Morris et al., 2009; Haga et a.,
2016);

After performing a VS simulation, it is necessary to

verify whether the quality of the generated protein-ligand
complexes can represent a complex that could be

reproduced in experiments.

Vs Softwar e Programs

There are several VS software programs using
different docking algorithms that make a VS process
easier for the researchers to execute by avoiding the need
to have advanced knowledge of computer science and on
how to implement the algorithms used in thistask. In this
regard, VS software can act as a possible cost reducer,
since they function as filters that select from a database
with thousands of molecules that are more likely to
present biological activity againg a target of interest. VS
programs measure the affinity energy of a small molecule
(ligand) to a molecular target of interest to determine the
interaction energy of the resulting complex (Carregal et
al., 2017).

Table 1 summarizes the main characteristics of
the most used software in VS. The firg column contains
the software used and its reference. The second column
contains the type of software license: free for academic
use, freeware, open-source, or commercia. The free for
academic use license indicates that the software in
question can be used for teaching and research in the
academic world without a fee. However, it implies that
the software has redtrictions for commercial use. A
freeware license indicates that the software is free. Thus,

users can use it without a fee, and al the functions of the

116

ICAIDS 2022; ISBN: 978-93-5620-075-3

program are available to be used without any restrictions.
An open-source license indicates that the software source
code is accessible so users can study, change, and
distribute the software to anyone and for any purpose.
Software devel oped under a commercial license indicates
that it is designed and developed for a commercia
purpose. Thus, in generd, it is necessary to pay some
licensing fee for its use. The third column indicates on
which platforms the software can be used (Windows,
Linux, or Mac). The next column indicates whether or not
the software may consider protein flexibility during
anchoring. The docking agorithm column lists the
algorithms used by the software to perform the docking.
The sixth column, called the scoring function, indicates

which scoring functions are used by the software.

To identify drug candidates for known therapeutic
targets, identify the target, and the mechanism of action
of active molecules discovered by phenotypic tests,
anticipate potentid side effects or drug-drug interactions
by identifying secondary protein targets, or suggest
repositioning of known drugs in new therapeutic
indications. The numerical representation of molecules
and proteins, since it isa crucia prerequisite for machine
learning methods. We dso introduced available toolkits
and databases that are considered throughout the

manuscript. In the second part of the manuscript, we first
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reviewed methodological advances in machine learning
algorithms for drug virtual screening, based on expert-
based extracted descriptors or smilarity measures. More
precisely, we first discussed the main frameworks in
drug-target interaction prediction: docking, ligand-based
and the chemogenomics frameworks. Then, we reviewed
data-blinded approaches whose input feature vectors are
either handcrafted in an ad hoc manner, or calculated by
toolkits that were designed based on chemists expertise.
This allowed us to propose NN-MT, a multitask Support
Vector Machine algorithm that is trained on a limited
number of data points, in order to solve the computational
issues of proteome-wide SVM for chemogenomics. We
showed that the prediction performances of NN-MT are,
at an efficient calculation cost, similar or better than
various state-of-the-art methods. NN-MT was particularly
efficient when predicting (protein, ligand) interactions in
the most difficult double-orphan case, i.e. when no
interactions are previoudy known for the protein and for
the ligand. The NN-MT algorithm appears to be an
appropriate default method providing state-of-the-art or
better performances, in a wide range of prediction
scenarios : proteome-wide prediction, protein family
prediction, test (protein, ligand) pairs dissmilar to pairs
in the 183

CONCLUSION

However, predicting drug-target interactions is
still a chalenging problem. Indeed, only a relativey
small portion of the chemical space of molecules has
been explored and assayed so that the data statistics limit
the predictive power of machine learning algorithms. In
this perspective, we thus emphasi se that machine learning
methods should be evaluated and optimised toward
unexplored chemical subspaces, and should particularly
focus on the double orphan prediction case. The cystic
fibross project illustrates how chemogenomics
approaches can propose redlistic targets for drugs
identified by phenotypic tests, and how andysis of the

predicted targets can explain and predict drug-drug
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interactions. At a fundamental level, it shows how
chemogenomics can help identify molecular mechanisms
at the origin of the disease symptoms, and explain the
relations between the pathways perturbations. Most of all,
it shows how target predictions provides comprehensive
interpretation of biological results reinforcing the interest
of the corresponding experimenta results. This project is
also a griking example of how chemogenomics can guide
future experiments, and even in our case, suggest awhole
research program in trand ational medicine based on drug
repositioning. It also illustrates how different types of
data can be used to complement chemogenomics results.
In this case, independent biological data were not
integrated within the prediction step, but used to help
andysis of the predictions and identify the most
promising biological pathways to be targeted in TNBC. It
again illustrates how prediction of targets can help
interpretation of biological experiments and help them
"make sense". Indeed, drug virtual screening is a creative
force that provides different visions and proposes other
research directions.
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A credit card is a payment card provided by every bank to digible customers (cardholders) to make day-to-
day transactions. In real life, it isnot easy to track the transaction done by the fraudulent because the technique used
is very simple like pattern matching techniques. Due to these reasons, now banks and other transaction partners are
going for the better option and imperative methods for detecting the frauds in transactions. Therefore, in this paper,
there are various approaches are identified for credit card fraud detection using Big Data Analytics with the machine
learning algorithm and that has been surveyed and compared with advantages and disadvantages of each method.
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1. INTRODUCTION

A credit card is a payment card provided by
every bank to eligible customers (cardholders) to
make day-to-day transactions. Using the card, a
cardholder can pay for goods and services without
having money in their account at the particular
moment and can be paid back to banks later point in
time. The legitimate transactions made by the
cardholder provide a pattern of higher expenditures.
If acardis stolen or accessed by some fraudsters, the
transactions show an abnormal expenditure pattern,
and such a transaction is cadled a fraudulent
transaction. In today’s era, the people of smart
societies are paying more money using debit/credit
cards while purchasing something onling/of-line
because it is heavy and uneasy to carry the wallet with
a huge amount of money and this is becoming the
basic reason for the dragtic increase in the rate of
fraud. Inred life, it isnot easy to track the transaction
done by the fraudulent because the technique used is
very simple like pattern matching techniques. Due to
these reasons, now banks and other transaction
partners are going for the better option and imperative
methods for detecting the frauds in transactions.
Therefore, in this paper, we explain the current fraud
detection systems and what are the problems they
handled, and the present machine understanding
approaches are used to increase the fraud detection
rate and decrease the rate of fraud activity. Also, we
have examined and anadyzed these techniques. The
remaining of this paper gives the following points:
Fird, it specifies the theoretica views of fraud
detection systems. Second, it explains the existing
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machine learning algorithms used to face the banking
fraud detection issues and challenges and provides a
comparative study of these approaches based on
different parameters. Third, it defines the outlook of
our paper.

1.1 CREDIT CARD FRAUD

Credit card fraud is a common and fast-
growing issue. Such problems may be tackled with
Big Data Anaytics, which, together with Machine
Learning, should not be overlooked. If acard is stolen
or accessed by some fraudsters, the transactions show
an abnormal expenditure pattern, and such a
transaction is called a fraudulent transaction.

12 CREDIT

DETECTION

New advances in electronic commerce
systems and communication technologies have made
the credit card the potentially most popular method of
payment for both regular and online purchases; thus,
there is dgnificantly increased fraud associated with
such transactions. Fraudulent credit card transactions
cost firms and consumers large financial losses every
year, and fraudsters continuously attempt to find new
technologies and methods for committing fraudulent
transactions. The detection of fraudulent transactions
has become a significant factor affecting the greater
utilization of el ectronic payment. Thus, thereisaneed
for efficient and effective approaches for detecting
fraud in credit card transactions. Class imbalance
with overlap is a very challenging problem in

CARD FRAUD
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dectronic fraud transaction detection. Fraudsters have
racked their brains to make a fraud transaction as
similar as a genuine one in order to avoid being
found. Therefore, lots of data of fraud transactions
overlap with genuine

3

Credit Card Fraud Detection
Fig:1 Credit Card Fraud Detection

transactions so it is hard to distinguish them.
However, most attention has been focused on class
imbalance rather than overlapping issues for machine-
learning-based methods of fraud transaction detection.

2.BIG DATA

Big Datais a collection of large volume of
data both structured and undructured. It is adata
withso large size and complexity that none of
traditiona data management tools can store it or
process it efficiently. Big data can be analyzed for
perception, that lead to better decisions and strategic
business moves. With large amounts of information
streaming in from countless sources, banks are faced
with finding new and innovative ways to manage big
data. While it’s important to understand customers
and boost their satisfaction, it’s equally important to
minimize risk and fraud while maintaining regulatory
compliance.

2.1BIG DATA CHALLENGES
The Big Data challenges are based on its Vs
characteristics which are enlisted as follows:

*Volume:

In credit card transactions, every financial
organization deals with huge amount of credit card
transactions in each and every minute or an hour.
Here, huge amount refers to volume of data With the
dynamic growth of data sets, multiple classification
tasks will lead to decreased accuracy. The data in the
Credit Card Fraud Detection is very huge and the
number of attributes that used to define the pattern of
a cardholder is around 31 attributes on average. To
solve those problem there are different data
minimizing techniques are implemented, Principal
Component Analysis (PCA) for choosing the very
important  variables for collecting credit card
transactions[6].
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Fig:2 Big Data Challenges

 Velocity:

Velocity defines how quickly data are
generated and how fast that data move.ln credit card
transactions, every financial organization deals with
huge amount of credit card transactions in each and
every minute or an hour. Here, number of transactions
per hour denotes the velocity.

 Veracity:

Every bank to digible customers
(cardholders) are changed their patterns frequently.
Detection Accuracy was low and it will take high
computation time in existing classification techniques
with imbalanced overlapped data.

* Value:

Class imbalance with overlap is a very
chdlenging problem in éectronic fraud transaction
detection. Fraudsters have racked their brains to make
a fraud transaction as similar as a genuine one in
order to avoid being found. Therefore, lots of data of
fraud transactions overlap with genuine transactions
so it is hard to distinguish them. However, most
attention has been focused on class imbalance rather
than overlapping issues for machine-learning-based
methods of fraud transaction detection.

* Variety:

Variety of data specifies various forms of
credit card data sets. Banking and financial
organizations are stored the variety of datain
many database formats that are identified by
their own unique data model. These variety of data

can be aso in the assortment of processes developed
by fraudsters to make frauds.

2.2BIG DATA ANALYTICS

Nowadays, number of financial sectors have
been implemented Big Data Analytic (BDA)
techniques in their e-commerce systems to provide
service for their own customers to make the




transaction online from anywhere and whenever they
are. There are various ways to implement to those
systems, such as Credit cad payment,
Telecommunication, and Insurance method systems,
that are used by eligible customers fraudsters. New
advances in electronic commerce systems and
communication technologies have made the credit
card the potentially most popular method of payment
for both regular and online purchases; thus, there is
significantly increased fraud associated with such
transactions. Fraudulent credit card transactions cost
firms and consumers large financid losses every year,
and fraudsters continuously attempt to find new
technologies and methods for committing fraudulent
transactions. The detection of fraudulent transactions
has become a sgnificant factor affecting the greater
utilization of electronic payment. Thus, thereis aneed
for efficient and effective approaches for detecting
fraud in credit card transactions. Class imbalance
with overlap is a very challenging problem in
electronic fraud transaction detection. Fraudsters have
racked their brains to make a fraud transaction as
similar as a genuine one in order to avoid being
found. Therefore, lots of data of fraud transactions
overlap with genuine transactions so it is hard to
distinguish them. However, most attention has been
focused on class imbaance rather than overlapping
issues for machine-learning-based methods of fraud
transaction detection.

Batch

Macine [ Avdlticel A":I"’;i“
fearning ata tore

reporting
Realtime Stream

Fig:3 Big Data Analytics

3. LITERATURE SURVEY

[1] sara makkil, zainab assaghir2 , yehia
taher3 , rafiqul hague4 , mohand-said hacidl, hassan
zeineddine.2  “An  Experimental Study with
Imbalanced Classification Approaches for Credit Card
Fraud Detection”, DOI
10.1109/ACCESS.2019.2927266, |EEE Access.

Fraud detection concerns a large number of
financial ingitutions and banks as this crime costs
them around $ 67 billion per year. There are different

123

ICAIDS 2022; ISBN: 978-93-5620-075-3

types of fraud: insurance fraud, credit card fraud,
statement fraud, securities fraud etc. Of all of them,
credit card fraud is the most common type. It is
defined as an unauthorized use of a credit card
account. It occurs when the cardholder and the card
issuer are not aware that the card is being used by a
third party. Many research works have been dedicated
to the imbalance classification problem. Severa
solutions have been proposed in a large body of
literature which, to the best of our knowledge, are
built on machine learning and data mining algorithms.
However, class imbalance remained an unsolved
issue.

[2] John O. Awoyemi, Adebayo O.
Adetunmbi, Samuel A. Oluwadare “Credit card fraud
detection using Machine Learning Techniques: A
Comparative Analysis” 978-1-5090-4642-3/17/$31.00
©2017 IEEE
Data mining technique is one notable methods used in
solving credit fraud detection problem. Credit card
fraud detection is the process of identifying those
transactions that are fraudulent into two classes of
legitimate (genuine) and fraudulent transactions.
Credit card fraud detection is based on analysis of a
card’s spending behaviour. Many techniques have
been applied to credit card fraud detection, artificial
neural network, genetic algorithm, support vector
machine, decison tree and naive bayes. The
performance of bayesan and neura network is
evaluated on credit card fraud data Decision tree,
neural networks and logistic regression are tested for
their applicability in fraud detections. This paper
evaluates two advanced data mining approaches,
support  vector machines and random forests.
Detection of credit card fraud using decision trees and
support vector machines isinvestigated and the results
show that the proposed classifiers of decision tree
approaches outperform SVM approaches in solving
the problem under investigation.

[4] Asha RB , Suresh Kumar KR “Credit

card fraud detection using artificial neural network”.
The main objective of the research is to find a
fraudulent transactions in credit card transactions.
Comparison between the supervised learning and deep
learning and deep learning algorithm outperformed
based on accuracy. The existing systems are carried
out by considering machine learning agorithms like
Support Vector Machine, Naive Bayes, k-Nearest
Neighbor and so on and some of them used random
dataset.
Very few have used artificial neural network for credit
card fraud detection. The Proposed system uses the
Artificial Neural Network to find the fraud in the
credit card transactions. Performance is measured and
accuracy is calculated based on prediction. And also
classfication agorithms such as Support vector
machine and k-Nearest Neighbor are used to build a
credit card fraud detection mode.

4. EXISTING TECHNIQUES




The previous research methods consist of
some drawbacks, which are enlisted as follows:

Existing system cannot effectively solve the
massive Credit Card Fraud Detection problem that
arises in the face of a read network application
environment. With the dynamic growth of data sets,
multiple classification tasks will lead to decreased
accuracy.

It is a highly challenging task to create a
training data set that will permit the algorithms to
select the gpecific distinctiveness that makes a
particular transaction more or less probable to be
fraudulent in a cloud-loT-based distributed
environment.

More input features often make a predictive
modeling task more chalenging to model and are
more generally referred to as the curse of
dimensionality.

Detection Accuracy was low and it will take high
computation time in existing classification techniques
with imbalanced overlapped data.

Existing Big data technique that is Map and
Reduce of HDFS framework is not good to use in the
real-time data processing.The training time was more
due to the back propagation technique in the existing
neural network agorithm.

Number of comparative studies between the existing
research papers related to the credit card fraud
detection techniques:
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Fraud Detection | Neural Network | methods  should
Using (CNN) model | focus on handling
Convolutional achieves the best | theissue of highly
Neural performance imbalanced data.
Networks
(2016)
Horse Race There is some
Analysis in | After comparing the | limitations such as
Credit Card | predictive the less predictive
Fraud—Deep performance of 3 | power of Logigtic
[14] Learning, machine  learning | regression, the
Logigtic algorithms, we | large volume of
Regression, and | observe that Neural | data for GBT and
Gradient Network (NN) isthe | the feature
Boosted Tree | best one. selection issue for
(2017) NN.
An Efficient
Way to Detect The machine
Credit Card | Logisic Regresson | learning models
[15] Fraud Using | and Decison Tree | used in this work
Machine have the most | ignore the other
Learning accurate results. performance
Methodologies metrics.
(2018)
A Comparative )
Study of gethls paplero comﬁgre Hence, the work
Machine | ween a ma_chl "€ | should focus on a
Learning earning agorithms more efficient
) without and with the
[16] Techniques for "Time" feature to | W& to handle the
Credit Card ture the high leved of the
Fraud Detection capf data  imbalance
Based on Time gﬁ;gg?;ce problem.
Variance (2018)

No |Title of | Advantages | Limitations
of the paper
Ref
Performance tté\r:]r;mnf)i\gss:td)l ve the
Evaluation  of missin% value  of The work should
LMgm?]e dataset and provide Ee foﬁi]s ng on
[12] Ing best reslts than | foaPINg
Algorithms  for ] . techniques  that
8 other techniques like ]
Credit Card reduce high
- Random Forest and | .
Fraud Detection - imbalancerate.
(2019) Loca Outlier
) Factor.
[13] Credit Card | The Convolutional | The future

12%

5. CONCLUSION

In today’s era, the people of smart societies
are paying more money using debit/credit cards while
purchasing something online/of-line because it is
heavy and uneasy to carry the wallet with a huge
amount of money and this is becoming the basic
reason for the dragtic increase in the rate of fraud. In
red life, it isnot easy to track the transaction done by
the fraudulent because the technique used is very
simple like pattern matching techniques. Due to these
reasons, now banks and other transaction partners are
going for the better option and imperative methods for
detecting the frauds in transactions. Therefore, in this
paper focused to find the most reliable machine
learning agorithms such as Artificial Neura
Network, Decision Tree, Naive Bayes, and Support
Vector Machine using the result parameters such as
Precision, Recall, F-Measure, Accuracy, Sensitivity,
and Specificity.
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Abstract — The great tractability of the digitd manner of
image handling sorts a widespread variability of rectilinear
and nonlinear progressions to made potentia. The digital
image processing procedures established have remained
practical to imageries from an extengve choice of restraints. A
methodical study on prominence of image handling and its
claimsto the arena of computer vision is conceded on view in
this work. An image is well-defined as an array, or a
conditions, of square pixels (components of picture)
prescribed in rows and columns. Image processing is a way of
transforming a spitting image into numerical method and carry
out particular process on it, in demand to get a better-quality
image and take out numerous supportive data from it. Image
handling is one of the most favorable regions, which is
smeared for eminence examination of goods where the
perplexing duty lies in acknowledgement of the object and
feature abstraction. This paper made chalenge to afford an
outline of the solicitation of image processing and their
approach with limited set of rules that have stood utilized in
diverse arenas of engineering which cascades under three
important stages: acquirement of images, theregion of interest
and credentials of defects. This pape distillates on
presentations of image handling in the arena of science and
technology include computer vision, remote recognizing,
feature mining, face recognition, forecasting, optical character
recognition (OCR), finger-print  discovery, optical
organi zation, argument authenticity, microscope imaging, lane
departure caution system, Non-photorealistic demonstration,
medical picture handling, and morphological imaging.

Keywords — Image, Digital Image, Acquisition, Feature
extraction, OCR

I I ntroduction

Image handling commonly denotes to digita picture
handling. It similarly discusses to photosensitive and referent
image handling. In this work we, have offered an organized
study on picture handling and its prominence to the arena of
computer visualization. A spitting image comprises of sub-
images frequently denoted as sections or regions of interest.
Images repeatedly comprise clusters of matters every single of
which is the foundation for a section. Furthermost normally,
image handling necessitates the imageries to be accessible in
digitized method. For digitization progression, the input image
is experimented on a distinct matrix and every tria or pixe is
quantized by a stationary quantity of information’s. This

progresses the digitized image. To show a digital picture,
majorly it is transformed into a referent sgnal that is skimmed
onto an output. Scientists use a comprehensive assortment of
elementary technique of image eucidation while approving
analog photographic systems [1]. This type of image handling
is just constrained within the field of acquaintance of the
specialist. So speciadists may relate a mixture of individual
information and information in image handling. In digital
image processing, computer based procedures are
technologically advanced to accomplish image processing
practice [2]. Bearing in mind the benefits of digital image
processing in contradiction of analog image handling and due
to enormous quantity of algorithms accessible that can be
utilized with the input data.

In digitd image handling, few complications during
processing such as noise conception, signal misrepresentation
etc.,, can be diminished and detached during preprocessing
procedure caled signa dispensation. Later, due to the
progression that occurred in digital image dispensation with
assistance of supercomputers has turn out to be the devel oping
practice of picture handling which is more adaptable, and also
the economical one. Image handling has robust relation with
processer vision and computer graphics. In this work, an
assessment on digital image handling, realistic in numerous
arena has been given with appropriate procedures.

1. I mage processing algorithms used in different fields
2.1 Image processing in Computer vision

Computer vision has remained prolonged into the massive
expanse of arena extending from recording fresh records into
the abstraction of spitting image design and data elucidation
[3]. Computer vision projects by consuming a set of rules and
photosensitive instruments to arouse humanoid conception to
repeatedly abstract respectable data from an item [4]. The
prime determination of Computer Visualization is to produce
prototypes and information abstracts and data on or after the
imageries, while Spitting image Handling is roughly
ingtigating computational conversions for pictures, such as
perfecting, dissimilarity, amongst others [5].Equated to
conservative approaches that yield a extensve period and need
refined laboratory study, computer visualization has remained
prolonged into a outlet of simulated intellect and replicated
humanoid conception. It dso united with illuminating
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structures to simplify picture acquisition sustained with picture
exploration. In further aspect, the phases of image scrutiny
are 1) picture development, in which picture of entity is
apprehended and deposited in processor; 2) picture
preprocessing, whereby eminence of picture is enhanced to
increase the spitting image feature; 3) picture separation, in
which the entity picture is acknowledged and detached from
the circumstantial, 4) picture dimension, where numerous
important structures are quantized, and 5) picture eucidation,
where the mined imageries are then inferred [6].

Exploration on picture handling has stood engaged to
encounter appliance erudition and figuring procedures that
know how to distinguish designs of progressively more
assorted matters.  Mechanism  erudition is  thoroughly
correlated to computational measurements which comprised of
junk  draining, optical character  acknowledgement,
exploration locomotives and computer visualization. A
conventional computer vision data flow model was shown in
fig.1.
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Fig.1 A conventional computer vision data flow
2.2 Image processing in Medical field

We predominantly contribute the significance to
medicind handling as the important request of picture
handling. Medical imaging is the technique and method
utilized to produce imageries of the humanoid form (or
fragments and occupation thereof) for medicina tenacities
(medicina measures beholding for to disclose, anayze, or
scrutinize illness) or medicinal science (counting the study of
physiology and customary examination). The mutual
solicitations of picture handling in the ground of medicinal are
Gamma ray handling, PET examination, X Ray handling,
Medicinal CT, Picturing in the eectromagnetic group,
Imaging in the microwave band. In recent times established a
content-based mammogram recovery structure as  an
investigative support to the radiologists in their elucidation of
mammograms [7]. Brain MRI know how to be utilized to
identify glioma, HIV and tumor metagtasis, in the comparable
way mammograms are utilized to perceive breast tumor and
CT scans are engaged to identify vascular ailments. Digital
dermoscopy is a broadly utilized non-invasive ingrument that
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associates ophthalmic exaggeration and superior lighting
practices to condense an enhanced dermoscopic picture for
medical analyss of malignance. Dermatologists have
recurrently applied this instrument for numerous periods to
examine the superficial arrangement of humanoid coating that
is imperceptible to the unprotected eyes [8, 9]. Flat the
covering aillments like eczema, spots, malignance, mycosis,
and so, can also be acknowledged by tiny pictures. The RGB
measure of the imageries are engaged into contemplation to
investigate the ailments. Dissimilar color shadows using hue
capacity assessment and Y ChCr like blackish, reddish, bluish,
whitish and grayish are utilized to discriminate the area of
concern.

The digparity of the picture can be accustomed further
accurately by plotting the area of Interests with
standardization of the dark picture greatness. The ANN system
stretches the finest presentation as it disegards the
circumgantial and spectacles the mandatory share of a picture
that we requidte. This image handling procedure is one and
only the grestest effective methods of identifying lung
malignancy [10]. For instance contemplate the discovery of
cancer in brain which is established using the flowchart shown
in fig.2 and theimages which isshown in fig.3 [11].

Fig.2 Flowchart for brain tumor segmentation part
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(a) Original image  (b) Tumor region
Fig.3 Detection of tumor in brain
2.3 Image processing in Biometrics

Biometrics or biometric authentication denotes to the
spontaneous credentials of individuas by their performances
or individualities. Biometrics is reprocessed in computer
science as a category of credentials and admittance switch. It
is adso utilized to distinguish entities in clusters that are
undernesth investigation. Biometric identifiers are the
incomparable, computable appearances utilized to mark and
designate entities. Biometric identifiers are consistently
categorized as physical versus developmental physical
individualities. Functional individuality is correlated to the
natural surroundings of the physique. Limited samples
contains thumb print, face acknowledgement, Palm print,
DNA, pointer geometry, iris acknowledgement, retina and
odor or smell. Developmental physical individualities are
associated to the design of presentation of an individual,
comprising but not restricted to capturing beat, vocal sound
and pace. Certain scientits have developed the period
performance metrics to designate the concluding period of
biometrics. Block diagram of biometric process was displayed
infig.4.
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Fig.4. Block Diagram for biometric process
2.4 Image processing in Food Processing

Image handling is projected to utilize for nutrition
security and criterions. Furthermore, this is a present-day
procedure utilized to guarantee customer contentment
frequently in a variety of food interrelated arenas.
Predominantly emphases on the discovery of debasement,
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guarantees virgin fruitlets, tubers and substance to consumers.
Even picture handling is utilized to separate foodstuffs and
crisscross & estimate nutriment fabricating utensls. This
altogether ultimately penetrating to encounter excellence in
life-saving goods, particularly in foodstuffs.

For example let us perceive the two dissmilar forms of
popcorn imageries in the dataset: the firs set embraces
reflectance style imageries, and the second set contains
trangmittance type imageries. Reflectance imageries are
analogous to consistent camera imageries. In this approach,
the sunlit replicated from the seeds is apprehended. In the
tranamittance approach, the sunlit that permits through the
popcorn seeds is seized. In many kernels, blue-eye destruction
is further perceptible in transmittance-mode imageries than in
reflectance-mode imageries [12]. Examples of transmittance-
style and reflectance-style imageries are displayed in fig.5.

il 4

(a) (b)
Fig.5. (a) Spoiled (left) and unspoiled (right) popcorn seed
images picked up in thereflectance style. (b) Spoiled (left) and
unspoiled (right) kernel imageries that were acquired in the
trangmittance style.

2.5 Image processing in Fingerprint Verification and signature
recognition

The Fingerprint Authentication resentment is a
worldwide antagonism  concentrated on  fingerprint
authentication  software valuation. A  subcategory of
impersonations of thumb print acquired with dissimilar
sensors was presented to recorded participants are permit to
change the constraints of particular procedures was shown in
fig.6. Members were fascinated to compromise join up and
match executable proceedings of their set of rules, the
assessment was transfer on view at the controllers’
conveniences using the succumbed operative collections on a
seized record acquired with the matching instruments as the
preparation set.
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Fig.6. Processing of imagesin Fingerprint Verification
Signature authentication and acknowledgement is aso a
significant solicitation, which is to resolve, whether a
signature be in the right place to a specified signer grounded
on the picture of autograph and alimited trial imageries of the
innovative autographs of the signer. Handwritten autographs
are inaccurate in natural surroundings as their bends are not all
the time strident, lines are not effortlessly conventional, and
bends are not essentially even. Additionally, the typefaces can
be drained in dissmilar dimensions and aignment in
distinction to calligraphy which is repeatedly presumed to be
transcribed on a darting point in an erect location.
Consequently, a vigorous handwritten  signature
acknowledgement structure has to interpret for al of these
influences [13].

2.6 Image processing in Satelliteimaging

Remote recognizing information’s encompasses of
gpatial, spectral and temporal tenacity. Spectral statigtics is
extensively through practice in remote detecting image
classification. The chief feature in accurateness of powdered
object is gpatial tenacity. Temporal tenacity supports to
produce land cover drawings for environmentaly friendly
forecasting, land use change discovery, metropolitan
forecasting and so forth.

Image improvement progresses the image superiority
and data content beforehand extra handling is conceded out.
Some normally used procedures comprise contrast
augmentation, spatial filtering and so forth. The rectilinear
divergence improvement is greatest smeared to remote
detecting imageries with Gaussian o near-Gaussian
histograms where all the illumination standards commonly
descent within a particular dender variety of the histogram
[14]. However there emerges a state of affairs fundamentally
for predictions with big land and water forms. Non-linear
digtinction perfections be able to be pragmatic on truncated
comparison descriptions of which histogram didribution is a
protruding method. Non blend grounded improvement
contributes low three-dimensona data on the other hand with
extraordinary computational intricacy. To overawe the
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resrricion of great convolution, mixture centered
augmentation is utilized.

Pixel centered feature mining procedures are utilized
to take out small side by side structures, which do not
proceeds into the description of statistics regarding altitudinal
associations. Small level topographies are removed in a
straight line from the underdone, strident pixels with verge
recognition being the furthermost normally utilized procedure.
Object centered methods are utilized to acquire great level
topographies, which signify outlines in imageries that are
perceived regardless of brightness, interpretation, aignment
and measure. Great level topographies are mined contingent
on the data from small level topographies. Great level feature
mining is mostly utilized for computerized entity discovery
and abstraction. Contingent on the altitudinal determination of
the foundation image, various separation procedures are
utilized. For small to standard tenacity descriptions, grouping
st of rules are enhanced superior, conversdy for great
determination  descriptions, multiresolution  separation
provides restored outcomes. On an extraordinary altitudinal
determination image, comprehensive symmetrica structures
can straightforwardly be identified, while the multispectral
imageries encompass wealthier spectral figures. The
competencies of the imageries can be improved if the benefits
of together high spatial and spectra tenacity can be combined
into one solitary image. The comprehensive topographies of
such a combined picture as a result can be effortlessy
renowned and will be useful for voluminous solicitations, such
as built-up and environmentaly friendly works. In revolution
discovery, it is hard to discover the technique which is
appropriate for identifying the variations which have
happened. Collection of appropriate procedure for variation
discovery is disturbed by numerous aspects like disparity of
corporeal appearances of topographies with period,
inappropriate recording of the imageries, effect of haze and so
into view and it is rather a problematic duty to discover a
solitary process since the natural surroundings of issue
regulates which technique is top fitted. Methods like spitting
image differencing and image ratioing can be utilized only at
what time the variation and no transformation data is essential.
If a comprehensive environment is essentia, upright
classification scene discovery is a respectable choice. Image-
classification methods, either pixel centered or object centered,
are utilized for trandating a picture into a thematic chart. The
formation of numericd surface and terrain models
(DSMYDTMs) from settlement imagery has come to be a
corporate way to scrutinize the construction and improvement
of plant life and geomorphological natural feature of earth’s
exterior.

In recent times, picture handling over substantial design
also caled quantum picture handling and solicitation of
machine learning from side to side quantum calculation or
guantum knowledge have delivered anovel viewpoint to great
measure of image handling. Quantum picture handling utilizes
guantum assets to scramble imageries for enlightening packing
and period efficacy of convinced maneuvers like image
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revolution. Thus quantum procedures are being extensively
prolonged to enlightening al phanumeric or conservative image
handling submissions and tasks. The convolution of satellite
image additionally positions a difficulty in actua world
organization solicitations and be able to be resolved by means
of comprising computationally intellectual prototypes like
machine knowledge.

2.7 Image processing in Face Detection

Face discovery is reliant on supercomputer knowledge
which inaugurates the dimensions and localities of humanoid
faces in incongstent (digital) imageries. It discovers facial
structures and disregard such as constructions, physiques and
vegetation. Face acknowledgement can be perceived as a
further mutual situation of face adaptation. In face adaptation,
the procedure is to discover the locations and dimensions of a
recognized quantity of faces. In face acknowledgement, one
does not have this accompanying in advancement.

We produced representative masked-face imageries for
prototypical working out over appearance discovery, the
uncovering of strategic topographies, and mask reporting
examination. The method of masked face picture group is
revealed in fig.7.
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Fig.7.The practice of masked face appearance group

Majorly, the face in the trial picture is identified and
associated; then, the data about the jaw and the association of
the snout is yidld; lastly, the mask patterns are utilized to
shidd the look to produce the masked face pictureln Face
exposure, we utilized a multi job spilled convolutional neural
network (MTCNN) [15] for preprocessing, and got a spitting
picture comprisng merely faces. The outcome is displayed
inFig.7.
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2.8 Image processing in Manufacture Industry

Image handling can be comprehended as
computerized scheme to accomplish the fitness observing and
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assessment classification to measure the injury happening in
concretes and arrangements due to regular catastrophes [16].
This covenants with the description of crash arrangements,
dimension of stress arenas exposed to dissimilar masses. The
computerization in representation pointers to evaluating and
associating the whole crash extent over an epoch of time,
eradicating the humanoid error with high accurateness [17].
Procedures has been established to discover a crash advanced
on the superficial of the material erection grounded on image
developed by means of an automated robot was displayed in
fig.8 [18]

s

Surface imaging
cameras

n
-

Fig.8. Mobile robot for image acquisiti
2.9 Image processing in Traffic monitoring

The contemporary revelation transmits to an amount
of discovery headline for, customarily to the presentation of
picture handling practices to road traffic flow records
acquirement using images or videos. The discoveries occur in
a scheme of traffic observing, the significant work of which is
for acquirement of traffic data and discovery of occurrence.
Added characterigtically, the <olicitation of picture
dispensation approaches for the motor vehicle discovery, from
the sequence of video imageries, aswell as the acquirement of
traffic information and discovery of traffic event. In a separate
surface, the current expanson delivers a procedure of handling
imageries acknowledged from an organization of traffic
observing which is video centered. In one extra feature, the
present improvement is regulated to a area of Interest i.e., for
decision of an automobile which is touching and an auxiliary
article is focused to a procedure of discovering diurna or
nocturnal location in observing aroad traffic structure. It isthe
solicitation of a diversity of procedures to a road traffic
observing arrangement grounded on video is aso restrained
inventive. Further imaginative representative of the
contemporary day observing of road traffic structure is
outlined in the proclaims.

2.10 Image processing in Medical Palmistry

Palmistry is a knowledge which perceives humanoid
palm by dissimilar characteristics and originates inferences
about natural surroundings of the individual. Subsequently
from prehigtoric epochs, countless societies like Indian,
Chinese, Persian, Egyptian, Roman and Greek, people were
used to get supervision around their current and forthcoming
through means of palmistry. It comprises characteristics of
humanoids like, fitness, consciousness, menta power,
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standard of living and former correlated objects. Medical
palmistry can be measured as unique of the subdivisions of
pamistry. By means of utilizing this medica palmistry,
feasible allments can be recognized by detecting particular
codes in humanoid palms such as Iceland, annoyed, vent, spot,
star, square and circle. Furthermore figures of palm and limbs
aso perform precise significant role in such resolution
building for credentials of ailments [19].

2.11 Image processing in Character Recognition

Pattern  acknowledgement  encompasses  study
commencing from image handling and starting from numerous
added turfs that comprises machine knowledge. In design
acknowledgement, picture handling is utilized for classifying
the matters in imageries and then machine learning is utilized
to sequence the structure for the variation in design. Pattern
acknowledgement is utilized in supercomputer assisted
andysis, acknowledgement of handwriting, acknowledgement
of imageries etc. Character acknowledgement, usually known
as optical character recognition. It is machine-driven or
microelectronic conversion of imageries of either one
typewritten or reproduced transcript (habitually apprehended
by a scanner) into computer modifiable text. It is an extensive
range for investigators in design acknowledgement, simulated
intellect and appliance visualization [20]. Aimed at countless
manuscript input tasks, character acknowledgement is the
utmost charge in effect and immediate scheme obtainable.

It is normally used as an arrival of archives contact
from a tiny generous of innovative numbers foundation,
whether credentias, proof of purchase, bank proclamation,
takings, business cards, a quantity of published accounts or
mail. It is a conventional procedure of digitizing published
documents such that they can be able to be by microelectronic
revenues corrected, examined, supply more carefully utilized
in appliance procedures such as appliance conversion and
exhibited operational, manuscript to language, <Strategic
records removal and text removal. OCR is a field of research
in intellect, design and computer visualization. Premature
forms mandatory to be computerized with imageries of each
appeal, and peformed on unique typeface at a stretch.
"Intdligent” buildings with an unlimited mark of
appreciativeness precision for most typestyles are now steady.
Some merchantabl e approaches are accomplished of repeating
arranged productivity that actual far bear a resemblance to the
innovative perused sheet together with columns, imageries and
other non-textual mechanisms[21].

2.12 Image processing in forensics

Digital image forensics (DIF) purposes at provided
that trappings to upkeep visionless examination. This variety
novel discipline branches from prevailing hypermedia
security-related investigation areas like Watermarking and
Steganography and adventures picture handling and
examination apparatuses to make progress data around the
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past of a picture. Twofold foremost investigation trails change
below the term of Digital Image Forensics. The major one
comprises approaches that challenge at responding enquiry a),
by execution certain kind of airborne scrutiny to classify the
scheme that apprehended the picture, or at dightest to regulate
which maneuvers did not seizure it. These approaches will be
composed in the succeeding beneath the mutud term of
picture foundation device credentials methods. The another
cluster of approaches targets as a subgtitute at revealing hints
of semantic management (i.e. forgeries) by reviewing
contradictionsin ordinary image information [22].

I11. Conclusion

In this work we have examined the numerous
solicitations of digital picture handling in dissimilar regions.
New discoveries in image handling expanse will converse the
domain. Progress investigators in picture handliing and
synthetic intellect will comprise speech instructions, linguistic
conversion, diagnosing and following individuals and
identifying and pursuing individuas and possessions,
detecting medicinal circumstances, executing maneuver and
surgical procedure. We can furthermore practice the digital
picture handling method in verdicting the incongruities of
breathing organization, which hints to the discovery of covid-
19. This review will support the scientists functioning on
numerous fields such as picture handling, liability discovery in
manufacturing Industries, and medicinal picture separation
and moreover useful for the scholars of numerous fieds.
Ultimately probable for exploit investigation in computer
assisted image handling methods are considerable and
experiments to be resolved and until now to discover in each
arena are unlimited. The theory and approach to appliance
these method is practically analogous in all arenas which can
gather to the novel investigators with widespread prospects.
Finally it is recognized that extensive inventions and explores
are in growth in and everywhere the computer assisted digital
picture handling and this working to chief the forthcoming
universally. In recent situation, machine learning is a
developing investigation region with its capability to mark
data determined conclusions effectively and acquire and
accomplish perceptively. The excdlence of the involvement
picture and the complication of image topographies are certain
aspects answerable for determining the picture handling
procedure to be functional. Examiners are presently being
prolonged into crossbred picture handling procedures to
advance the toughness of the prevailing procedures. The
upcoming study can be stretched to smear the illuminated
methods in numerous everyday extents in distant recognizing
and encompassing the enactment of quantum systems for
distant recognizing submissions.
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Abstract

With content on the rise and ever-evolving, accessibility and
ease of understanding is key. Internet has solved the accessibility
issue to quite an extent, making it possible for a layman to
download, store and even upload data. However, understanding the
downloaded information is still taxing for a layman. This deems
especidly true in intricate fields like finance, medicine or
psychology. This paper aims to aid in understanding the document
and answering questions in everyday language without using
complex jargons, in minimal time. The model translates domain-
specific vernacular into easy-to-understand language and aso
provides a summary of the answer, highlighting the important
information, without losing its gist. We have tested our algorithm
on multiple domains and have got promising results, enabling usto
further enhance its functionaities.

Keywords—Natural Language Generation, Machine Reading
Comprehension, Response Restructuring, Summarization.

|I. INTRODUCTION

When we read any article, the aim is to understand it.
When asked to explain, we try to use simpler language,
elaborate the meaning of few complicated words and try to
rephrase the sentences for clarity and get a narrate a
summary of it. This becomes difficult if the article ison an
unknown field, uses complicated words or language.

We propose an automated pipdine which heps in
understanding the domain specific documents and the
jargons and answer the question in an easy and efficient way
so that it is helpful for a common person to understand the
gist of the article without losing the meaning of it in reduced
time.

Thisintegrated pipeline first converts the unstructured input
text into a meaningful content by extracting the relevant text
out of it with the help of machine reading comprehension
(MRC) which helps in focus on the relevant content in the
whole text. This raw question and answer of the MRC is
passed as input to SimpleNLG for better structured
sentence. As this dructured sentence consist of many
domain-specific jargons in it so it is passed through
response restructuring model to make the text smpler and
easier to understand the specific terms which is not easily
understood by common person. In order to understand the
whole summary of the extracted text it is passed through
summarization model. Now, the output text we have is

m

having al the relevant content out of the whole long text
without losing any meaning out of it with proper
understanding of jargons as well.
This integrated pipeline hdps in understanding domain
specific documents with improved clarity. It saves human
effort and gives better understanding on the subject which is
economical in terms of time as well.

components, incorporating the applicable criteria that
follow.

1. BUsINESs Use CASES

There is a plethora of content out there which is not
easily understandable to the common man. So much so, that
it has given rise to alternative occupations of “agents” who
have domain knowledge and can trandate in everyday
language a common man speaks. This becomes a hurdle for
many who might not have access or resources for such
agents or may not trust the agents or agents may not exist
for all domains.

A. Insurance

Insurance is one such example. It is commonplace for
everyone to have an insurance today — for them, family and
vehicle. Choosing which one is best suitable becomes a task
due to its lengthy and complicated documentation. Using an
insurance agent not only costs additional money but thereis
always a doubt they are sdlling the one which gets them the
highest commission. Using our solution which is custom
trained on insurance domain, one can get the desired answer
by simply uploading the set of documents and asking the
question. This breaks down the jargons into everyday
synonyms making it simpler and strai ght-forward.

B. Medicine

The Medicine is another such field. It isimprobable for a
common man to understand this extensive science. Using
online search enginesis not advised by doctors. For ingance,
MRI reports are expensive and very difficult to undersand
owing to the keywords used. While doctors are the best
source for any consultation, our solution triesto explain what
specific terms could mean in given context. This heps the
patients and their families by giving them some confidence
and not carry ablack box report.
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C. Finance and Legal

Financial documents are tough to understand and too
risky to not take professional advice. Let those be tax
documents, property papers, stock market or legal contracts.
The market and laws surrounding it are constantly evolving,
which makes it difficult to keep up. Our solution isregularly
trained on the finance and legal domain to ensure giving the
most recent news, when asked a question with the
document.

I1l. LITERATURE REVIEW

Machine reading comprehension has been subject to
extensive attention in the recent yearsin the NLP field [1-3].
MRC requires the machine to read text and then answer
guestions about the text, which isavery challenging ask [4].
This requirement is as good as replicating human reading,
understanding and answering abilities. A recurring boulder
is this field of research has been the lack of high-quality
MRC datasets [5], leading to its neglection for a while.
There till exists a huge gap between existing MRC and real
human comprehension [6], our paper attempts to bridge that
gap.

The SimpleNLG package [7] can perform simple tasksto
generate grammatically correct English sentences. One
study uses this library to generate formal and informal
sentences [8] using template-based NLG. This redization
engine converts the text output from MRC into a better
framed sentence, without adding any new words.

Many techniques have been used in the pagt for
generating effective response restructuring. One of the
techniques is using Transformer and seq2seq modd for
sentence restructure generation [9]. Another approach that
has been used is generating response restructuring using
reduced vocabulary which consists of building a
convolution to sequence mode (Conv2Seq) [10]. Similarly,
Semi-Supervised Learning in NLU which uses Para-SSL is
used for response restructuring generation [11]. Another
work on response restructuring generation with semantic
augmentation which shows the effectiveness of transformers
for rephrase generation and further improvements [12]. A
good response restructuring should be adequate -conveys
the same meaning, should be fluent - it should be
grammatically correct, and it should be diverse as wdll - to
what extent restructuring has changed the original sentence.
In this work, we focus on generating a response
restructuring which is adequate, fluent and diverse, without
changing the meaning of origind sentence or domain
specific jargons.

Recent approaches based on trained neurd models
address summarization as a paraphrasng task where the
sequence of words in the source text is mapped to the
sequence of words that make up the summary. This new
paradigm uses sequence to sequence methods to bypass the
need for an intermediate representation [13]. This study [14]
presents a procedure capable of generating a text summary
from a causa graph by introducing new words and
expressions smilar to the ones appearing in the nodes of the
graph. In our paper, we have desgned summarization in
order to provide highlights of the answer, if it deems to be
lengthy. This can be an on-demand step, giving user the
ability to view the entire answer or smply the summary.
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1V. PROPOSED APPROACH

The pipedline, as described in Fig.1, can be broken down
into four major parts:

Machine Reading Comprehension
SimpleNLG

Domain-specific response restructuring
Summarization

Fig. 1. Custom NLG Pipeine

A. Machine Reading Comprehension

Machine Reading Comprehension (MRC) is a sub-field

in NLP which takes a text document as input and identifies
the answer spans from the input text article [15], as
described in Fig. 2. Itiswiddy used in extraction of specific
lines or paragraphs to quote from lengthy text pieces, for
examplein legal contracts or financia documents.
MRC is the first component of the pipeline, where we
provide a question, context and the input document and it
outputs a paragraph which answers the question. This is the
first basic step of QA systems where the answer is extracted
from the document. This answer, however, isin araw form,
as it is directly cut from the origina document. It needs
processing to be in the best presentable format.

B. SmpleNLG

The SimpleNL G isintended to function as a "redlization
engine" for NLG architectures. Realization [16] is also a
subtask of NLG, which involves creating an actual text in a
human language from a syntactic representation, using
linguistic constituents and features of the sentence.

We give question and raw answer from MRC as two
inputs to this engine and get better framed answer which
incul cates verbs, subject, object from context and question,
as can be noted from Table 1. [7] Thisisthe first step of our
approach of transforming the answers into an optimum
human consumable format. While SimpleNLG can
capitalize the fir¢ word, add auxiliary verbs, put
whitespace, punctuation and stitch al words in an
appropriate grammatical format; it does not have the
capability to choose or introduce new words

C. Domain-specific response restructuring

It can be thought of as a restatement or rewording of a
paragraph or text, to borrow, clarify, or expand on
information without plagiarizing [17].

We take the SSimpleNLG output and give it asan input to
our domain-specific restructuring model to generate an
improved answer which ensures al jargons and keywords
are incorporated. For specific domains, restructuring should
be
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Fig. 2. Architecture Diagram

TABLE 1. FEATURESAND VALUESIN SIMPLENLG

Feature Values Applicable Classes
AdjPosition Attrib, PostNominal, Predicative ADJ
AdvPosition Sentenial, PostVerbal, Verbal ADV
lexical AgrType Count, Mass, Group. N
Compl Type AdjP, AdvP, WhFin, Whinf. \%
VType Aux, Main, Modd. \Y%
AdjPosition Attrib, PostNominal, Predicative ADJ
AdvPosition Sentenial, PostVerbal, Verbal ADV
phrasa AgrType Count, Mass, Group. N
Compl Type AdjP, AdvP, WhFin, Whinf. \%
VType Aux, Main, Modal, \%

sensitive to specialized language usage. For example, ‘treat’
in general means ‘address, handle, tend” and the same word
in medical terms means ‘cure, fight, kill’. This will change
the meaning of the whole text, if not used properly. Using
keywords in the right way while restructuring is essential as
the common public is unaware of many industry-based
jargons. Domain-specific restructuring comes helps in
identifying domain-specific terms and rephrase the text into
simpler words without changing its original meaning so that
the factsremain intact [18].

For instance, Input: Symptoms of influenza include fever
and nasa congestion. Output: A stuffy nose and elevated
temperature are Sgns you may have the flu.

D. Summarization

Summarization is the process of shortening a set of data
computationally, to create a subset that represents the most
important or rdevant information within the original content
[19]. Abstractive summarization gives important material as
a summary in a new way after interpretation and
examination of the text using advanced natura language
techniques to generate a new shorter text that conveys the
most critical information from the input text. Extractive
summarization identifies important sections of the text and

generates them verbatim producing a subset of the sentences
from theinput text as the summary.

This final block in our pipeline can aso be an optiond,
on-demand step based on the desired length of the final
answer, using thresholding logic. We are using abstractive
summarization where one more step of advanced language
techniques is applied to give out a brief, crisp and precise
answer.

V. EXPERIMENTAL RESULTS

NLG has progressed rapidly, but the existing evaluation
methods are not up to the mark. There are only two ways to
evaluate NLG systems, firgt is manual human evaluation —
which is the most accurate since the aim of NLG is to
replicate human language but also the most labor intensive
and time consuming. The second method, automatic metrics
are quick but often unrdiable substitutes for human
interpretation and judgement.

We’ve used human evaluation methodology to score our
results. We tested our approach on 41 documents (with an
average length of six pages) with over 200 questions spread
across eight different domains — legal, medicine, finance,
sales & marketing, insurance, architecture, information
technology and psychology as described in Table 2. The
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TABLE 2. DOMAIN-WISE DATASET DETAILS

No. of Avg. no. Non-textual content

Domain documents | of pages [ pes I mages Formulae
Architecture 3 5 N4 v X
Finance 7 6 v X v
Information Technol ogy 6 5 v N X
Insurance 5 6 v v v
Lega 5 8 X v X
Medicine 5 10 v Ng v
Psychol ogy 4 7 v v X
Sales & Marketing 6 X v v

evaluation was carried on all sages of the pipeline — MRC,
SimpleNLG, response restructuring and summarization
output, to optimize the accuracy. We got an overall accuracy
of 87.38% with reference to the expert-generated answer.

V1. CONCLUSION AND FUTURE WORK

We present a pipdine for Question Answering systems
which presents the answer in its best form. This can be used
in various domains, al leading to simplification of
information for common man, trandating it into knowledge.

In future, we plan to train on more niche domains (for
example: laws in each country, cryptocurrency, politics) and
making the pipdine multilingual. We are working on a
continual training method so that the models are up to date
with all advancements. We also plan to have a more detailed
evaluation of our results using both human and automatic
metrics and have a comparison.
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Abstract—This paper talks about how open domain entity
recognition can be used to extract entities irrespective of domain
and language. In conventional systems, we would need a domain-
specific subject matter expert (SME) to annotate, prepare training
data, and extract entities from the given text or document. In this
paper, we have proposed an approach that can aid open domain
entity extraction without the manua efforts of the SME. Also, we
added multiple language support as a feature on top of domain
entity extraction. Apart from that, we can extract the entities that
are present in the unstructured document — which can be in any
language. The proposed approach reports approximately 85 - 90%
accuracy on multiple test data and different languages.

Keywords—Named Entity Extraction, Multilingual Named
Entity Extraction, Agnostic Named Entity Recognition.

|I. INTRODUCTION

A. Background

With the increasing amount of unstructured data in
enterprises, it is becoming an uphill task to read, understand
and process them to obtain meaningful insights. For
example, an enterprise needs to process its user’s social
media data or google search information, which is
ungructured data, to understand what product they can
recommend to their users. Similarly, in e-commerce, retail,
or manufacturing it is a tedious task for the organization to
go through the millions of reviews which is another form of
ungtructured data they receive for their products or services
to better understand the client’s like or dislike about a
product and the areas of concern. At this point, open-domain
entity extraction helps by mapping the keywords in the user-
generated datato an entity to which it belongs.

B. Maintaining the Integrity of the Soecifications

Currently, enterprises are incurring a huge amount of
cost ensuring customers satisfaction. Customers raise their
issues in the form of tickets, the ticket management should
support multiple languages. It is an enormous manual-
intensive task to read the description of all the incoming
tickets, categorize and route tickets to relevant teams. If the
description is in multiple languages, it becomes very
difficult for a customer support engineer to identify the
correct team to route the ticket towards.

Il. LITERATURE SURVEY

The author J. lee has provided [1] alist of tools available
in python to implement the language detection module.
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There are four methods stated langdetect, spaCy, langid, and
FastText. Among them, langdetect seems to work at better
performance across a wide range of languages.

J. Brank et al. [2] has talked about how a
Wikipedia-based Wikifier can be used to train any corpus to
obtain an entity — mention graph using page rank values.
The ways to compute page rank and semantic relatedness
are mentioned in this paper. The model can be used across
al languages.

Rahul. S et a. [3] has discussed the various
processing that is required to be done on Text data like Part
of speech (POS) tagging, Word sense disambiguation
(WSD), Sentiment andysis, and others. They have also POS
tagging and Chunking are important operations to be
performed on data.

Broscheit, S et d. [4] have built a specia kind of
BERT that does per token classification of overall
vocabulary. They have found that it works better than over
plan BERT based model and other entity linking based
models. They have also said to have found that most of the
models do not benefit from additional knowledge as much.

Stephanie. S et d. [5] has focused on the research
required on Annotated corpora to support Natural language
technology in English, Arabic, Chinese and other languages.
The research data is obtained from an LDC Corpora which
extracts from Chinese, Arabic, and Other News channels,
which islater used by ACE, DARP TIDES & DARP EELD
programs for enhancing the research work on Linguistic
Technology

Avirup. S et d. [6] has discussed the Multilingual
Entity Linking and Entity discovery topic and how it works
based on Wikipedia Knowledge Base in this journal. It has
also discussed the recent development in state-of-the-art
Neural EL. And the variety of applications of Cross-Lingual
EL like search engines and others are discussed here.

Antoine. L et a. [7] has surveyed various text
preprocessing methods for making the text data suitable for
analysis. They have spoken about various domains of data
and sources from which data is obtained. They have
discussed about various methods like Lemmatization,
Tokenization, Bow(Bag of Words), Word2Vec, Doc2

Vec etc.

Laxmi. R et al. [9] has proposed a method that uses page
cumulative weights of Google PageRank to rank pages for
users during search operations in best to worst order. They
have mentioned that context specific recommendation is
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useful for giving better search result and it has given state of
the art results.

Jan. N et a. [10] has found that using Wikipedia
Multilingual mappings we can obtain high accuracy and
high coverage on unseen entities during training. They have
used this technique to develop a NER system that can be
trained among 6 languages with no human annotation or
Language dependent knowledge which had shown higher
accuracy on unseen entities even when applied to a new
domain or trained with new data.

I1l. PROPOSED APPROACH

Our proposed approach uses the ticket description from
the ticketing system no matter what the language is and
responds with the custom entities that will be immensely
helpful for the customer support engineer to proceed ahead
with the resolution steps.

A. Architecture Diagram

We have segregated the problem of open domain entity
extraction into two modul es.

1. Language Module
2. Entity Extraction Module

The detailed steps arerepresented in fig 1.
1) Module 1: Language Model:

1. Language detection
2. Languagetrandation
3. NLPand Text Anaytics

Al Module
{Language Module|

Language Detection

_ Data Training
AdEaaisny— Language Translation
. —— | Data Preprocessing
NLP
Input
Ticketing Description NLP Entities Ranking
1 English

Text Analytics

\ | \Entities Extraction /

[Entity Extraction Module

Entities

Tech Support Enginet

Fig. 1. Block diagramiillustrating the architecture of the proposed
application

a) Language Detection: The language Detection
modul e predicts the language to which the user input or text
documents belongs. Once the description is received from
users, the text/document is sent to python’s LangDetect [1]
package which supports 55 languages like Swahili, Chinese,
Hindi, English, etc., which is adapted from Google’s
LangDetect module built using Java. This is a probabilistic
model, not a deterministic model.

b) Language Trandation: Once input language is
detected from the language detection module then we call
the Language Trandation module [2]. It will search for the
respective pre-trained language trandation model and

: ®
¥
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convert the input text into English. Then the text is passed
into NLP and Text Analytics modules to clean the
description for our open domain entity extraction model.

¢) NLP & Text Analytics: This module implements
NLP techniques like [3] tokenizing, part of speech (POS)
tagging, lemmatization, and stemming to parse the ticket
description. NLP module gets the important keywords from
the description to get the context from it. It checks for the
syntactic structure of the description and grammatical
correction. If the customer description is in English, we
must rephrase the text (for example, RE for areply, FW for
aforward) to get the context from the description.

d) Deletion: Delete the author and affiliation lines for
the extraauthors.

2) Module 2: Entity Extraction Module:

Datatraining
Preprocessing
Ranking Entities
Entities Extraction

P wbdhpE

a) Data training: To start with the entity extraction
operation input descriptions are trained against the
Wikipedia data [4-6], where based on the similarity between
the data in input description and Wikipedia mentions they
are mapped, below are the training steps.

e Modé training begins by building an entity graph
based on the input document.

e A directed edge between a mention “a” and entity
“b” is created.

e And later the edges are clustered into a Concept

[IP%1]

C
e Clugtersare semanticaly related as c->¢’.
e Toavoid noisein data, top-200 most frequently
used words are avoided in the graph.

b) Preprocessing: Since the data has a lot of special
characters, stop word [7] (like and/or/by), and other
unwanted data which is not going to add value to the
implementation, they are removed using the preprocessing
steps mentioned below.

e stop words removal

e removal of punctuations

e removal blank spaces and tabs
e removal of special characters

¢) Entities Ranking: The entities are ranked based on
their PageRank scores [8-10], which is defined as the
relationship between an entity and an input word it will have
a high PageRank score eg., Himalayas and Western ghats
can be grongly relaed to entity Mountains. Entities have
been chosen by the highest page rank score. The PageRank is
calculated as follows, PageRank is calculated for all the
vertices in a text-entity graph using an iterative approach
where with each iteration, the PageRank score of one vertex
is to its immediately adjacent vertex and so on. Later this
PageRank vadueis usad to choose the most appropriate entity
for aparticular ticket description.
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d) Entities Extraction: As of now we aready have the
entities ranked so asthe user gives input to the system, based
on the keywords identified by the system from the input
description the reated entity name is displayed and
highlighted along with it.

IV. RESULTSAND DISCUSSION

We have tested the model with Wikipedia data as input
and the results are shared as below. In stage 1, we have
given an English language input from Wikipedia data and
the results are posted (see Error! Reference source not
found.)
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Below table 1 shows, the comparison between the
ground truth entity value for each word and the mode
predicted entity value. We have calculated the precision,
recall, and f1 score for the results and furnished them in
table 2 as below.

The proposed solution gives around 80 — 90% of
accuracy for any domain, language detection accuracy of 90
—95% and it supports.

Below table 3 shows, the comparison between the
ground truth entity value for each word and the model
predicted entity value. We have calculated the precision,
recall, and f1 score for the results and furnished them in
table 2 as bel ow.

Fig. 2. Entity extraction results— English

Table 1. Comparison of actual (ground truth) entity and model predicted entities— English

Input Words True Labéd (ground truth) Predicted L abel
Elon Musk Human Human
Jeff Bezos Human Human
Stanford University Private University Private University
University of Pennsylvania Private University Private University
Canada Country No Prediction
Cdlifornia State No Prediction
South Africa Sovereign state Sovereign state
Pretoria Capitd Capitd
Neuralink Business Business
The Boring Company Business Business
SpaceX Aerospace Manufacturer Aerospace Manufacturer
Queen's University Private University No Prediction
Tedalnc Auto Manufacturer Auto Manufacturer
Kimball Musk Human Human

Table2. Model resultsfor English
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Entity Precison Recall Fl1-score

Human 1.000 1.000 1.000
Location 1.000 0.667 0.800
Education 1.000 0.667 0.800
Business 1.000 0.750 0.850
Avg/total 1.000 0.7725 0.8625

V. CONCLUSION AND FUTURE WORK

Our proposed approach supports entity extraction
irrespective of the domain to which the data belongs to
e.g., eccommerce, finance, pharma data, etc. apart from
this it also provides the multiple language support feature.
The multiple languages support, most of the standard
languages such as Arabic, French, Mandarin, Hindi, etc.
The main benefit of this proposed approach is the
elimination of the need for training and annotating data
required for entity extraction irrespective of domains. For
future work, we have planned to extend our proposed
approach to work on scanned PDF documents, and video
documents.
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Abstract - Image segmentation plays an important rolein
the fidld of image analysis and computer vision which is aso
regarded as the bottleneck of the development of medical image
processing technology applications. Medical Resonance Image
(MRI) plays an major role in medical diagnostics and different
acquisition modalities were used. A mgjor goa of fMRI data
analysis is to recognize activated brain areas and one of the major
steps has segmentation. ANN is a computational smulation of a
biological neural network, has been classified into many networks.
Recurrent neurd networks specifically in Echo State Neurd
Network (ESNN) have implemented fMRI segmentation. The
performance of ESNN with CC give 97% accuracy. MATLAB
R2011a software was used. The texture features of each class
gives a high-efficiency rate. The quantification of the result

demonstrates the effectiveness of the proposed method.

Keywords: Brain tumor, Segmentation, Echo Sate Neural
Network (ESNN), Contextual Clustering (CC), MATLAB.

|I. INTRODUCTION
Medical Resonance

important rolein the field of medical diagnostics. In medical

Image (MRI) plays an

imaging for analysing anatomical structures such as bones,
muscles, blood vessels, tissue types, pathological regions
such as cancer, multiple sclerosis lesions and for dividing an
entire image into sub-regions such as the white matter
(WM), gray matter (GM) and cerebrospina fluid (CSF)
spaces of the brain automated delineation of different image
components are used. MRI can provide plentiful information
about human soft tissue anatomy as well as helps diagnose
brain tumor.

MR images are used to andyze and sudy the
behavior of the brain. Diseases are shown using MRI signa
between neural activity and the local blood flow that results
in the BOLD signal. But are looking at how blood oxygen
levels change and assuming that this is connected to nerves.
Functiona magnetic resonance imaging (fMRI) has become
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an important method for the investigation of human brain
function, both for research and for clinical purposes.
Functiona areas identified by motor, sensory, and language
tasks have been shown to correspond well with intra-
operative mapping and aso with classicaly defined
anatomical regionsresponsible for these functions.

Segmentation of an object in an image is performed

either by locating all pixels or voxels that form its boundary
or by identifying them that bel ongs to the object. In medical
imaging, segmentation is an important analysis function for
which lots of algorithms and methods have been built up.
Segmentation techniques provide flexibility. The developing
platform for the detection is MATLAB. Introduce to acquire
high-resolution brain images with ultrahigh field (7T) MR
scanner and identify voxels responding to the task using our
approach.

II. PREPROCESSING

First, data are analyzed to find the regions with MR
signal changes temporally correlate with the experiment
paradigm. Second, a threshold is used to discriminate the
"inactive" brain regions (i.e., those with signal changes that
are more consistent with noise) from the "active" regions.
The following pre-processing steps done before
segmentation process.

Realignment
Movement-related variance induced by gross head

motion in fMRI time-series represents one of the most
serious confounds of analysis. Before analysis, head motion
detection should be made to evaluate the quality of data. The
adjustment may be furthered by correction based on an
estimate from a moving average auto-regression model of
spin-excitation history effects.
Spatial Normalization

To implement a voxel-based analysis of imaging

data, data from different subjects must derive from
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homologous parts of the brain. Spatial transformations are
therefore applied that move and "wrap" the images that they

all conform approximately to some idealized standard brain.

Spatial Smoothing

There are several advantages of spatial smoothing.
First, it generally increases SNR. The neuropsychological
effects of interest are produced by homodynamic changes
that are expressed over spatial scales of several millimetres,
whereas noise usually has higher spatial frequencies. In
fMRI the noise can be regarded as independent for each
voxel and has therefore very high spatial frequency

components. Second, it enhances statistical inference.

I mage Enhancement and Background Cancelling

To remove the random noise and to maintain the
boundary information while producing no additional artifact,
the images can be filtered with an anisotropic filter. There
are many black background pixels around MRI of the brain,
which can be removed before the computation since they are
not meaningful for signal calculation or classification. The
threshold can be computed experimentally by one-tenth of

the maximum pixel value of a MR image.

Segmentation

Image segmentation is very useful in separating
grey matter, white matter, cerebrospinal fluid, blood vessels,
and other brain structures. Segmentation methods usually
utilize the differences in intensity distribution of different
tissues. An unsupervised approach combines Kohonen self-
organizing feature map and fuzzy c-means can classify brain
into six different tissues using Tl-weighted, T2-weighted
and proton density weighted images. In fMRI study,
segmenting these structures helps differentiating functional
responses in gray matter from large vessels. Thus provides
better spatial localization and quantification accuracy.

Statistical inference about specific regional changes
requires statistical parametric mapping. Although statistical
methods are capable of identifying the functional responses
from the MR images, they depend on some prior knowledge
or assumption of the physiological response in brain
activation. The development of data-driven post-processing

methods capable of identifying unknown response pattern
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becomes crucial. This approach provides reliable analysis of
the known functional responses. Methods belonging to this
category include: correlation analysis, t-test, general linear
model. The functional activities are performed, detection
and identification of tumor in the brain. Pre-processing and
Segmentation is an important role in order to distinguish
between normal patients and their abnormalities or tumor
patients. The proposed method consists of three stages:

Feature Extraction module, 2. ANN Training module and 3.

ANN Testing module.
I11. PROPOSED SYSTEM ARCHITECTURE

Segmentation is an important process that helps to
Existing
segmentation methods are not able to correctly segment the
complicated profile of the fMRI accurately. Segmentation of
every pixd in the fMRI correctly helpsin proper location of

identifying objects in the given image

tumor. The presence of noise and artifacts poses a
challenging problem in proper segmentation. This research
work proposes a new intelligent segmentation technique for
functional Magnetic Resonance Imaging (fMRI). In this
segmentation process, the fMRI image can be segmented

with contextual clustering method and artificial neural

networks.
ANN
Triring Store End
Wel pits
I t
P Featuw
fMRI Extracti n
Modie Fedurs
slice ANN
Testing Segnented
Modd e Image

Peof ormance compaisons o
CC/BPACC/ESNNCC

IV.ANN TRAINING MODULE

The ANN training module trains the supervised
algorithms namely back propagation algorithm (BPA) and
echo state neural network (ESNN) to learn the segmentation
of fMRI. The initid weights used for assigning the
connection strengths between input-hidden layers, hidden-
hidden layer, hidden-output layers.

At the end of the training process in both BPA and
ESNN, a set of matrices called final weights is sored. The
ANN algorithms used are BPA and ESNN. These two
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algorithms undergo two phases before segmenting the fMRI
images. Both phases gives mean of the 9 intensity values,
summation of 9 intensity values and the V. obtained from
CC dgorithm for a moving overlapping window are given
asinput to theinput layer of the ANN topol ogy.
V.SEGMENTATIONRESULTS

Segmentation Resultsfor Different

images using ESNN
Segmented result

Image No [Original image

Image 25

Image 30

Segmentation Accuracy Evaluation based on Correct
Number of Pixels Segmented in the fMRI Slice

The segmentation accuracy based on the
correct number of pixels segmented (Ap) is obtained using

N

Equation A 4 (%0) = —=*100 where,
TP
Apixa = segmentation accuracy

N¢ = number of correctly segmented pixelsin thefMRI

Tp = total number of pixels corresponding to the fMRI in
the unsegmented image (Ground Truth).

This method of evaluating segmentation accuracy helps as
follows:

1. The various objects present in the segmented fMRI
can be chosen as a whole and the accuracy of segmentation
for each object inside the fMRI can be eval uated.

2. As the intensity values are likely to overlap in the
adjacent regions of the objects inside the fMRI, the region
properties will show how accurately the objects are

segmented.

VI|. PERFORMANCE IN TERM S OF ACCURACY
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The performance analysis of the implemented segmentation
method is carried out as follows. For this process, fMRI
dices are considered. All the dices are segmented by CC,
BPA with CC, and ESNN with CC methods.

VII.CONCLUSION AND FUTURE ENHANCEMENT

The peformance analysis of the implemented
segmentation method is carried out as follows. For this
process, fMRI dices are considered. All the dices are
segmented by CC, BPA with CC, and ESNN with CC
methods. This segmentation is applied for all the fMRI
images. In this work, an intelligent neura network
representation model for segmenting image called back
propagation algorithm with CC features (BPA with CC) is
proposed for effective segmentation of fMRI dices by
effectively providing facility for devel oping a segmentation
support system. These features are given as the input layer
for proper learning by BPA network and it shows the good
experimental results. The experimental results obtained from
the proposed BPA with CC segmentation algorithm helpsin

reducing the false positive rate.

FUTURE ENHANCEMENT

A new combination of features can be
generated by considering three to four successive dlices in
order to segment the volumetric information of fMRI. The
number of features can be increased to represent the
different properties like density, change in greyscale and
change in contrast in the successive dlices. For the purpose
of enhanced segmentation the Gray Level Co-occurrence
Matrix (GLCM) properties can be used combined with

genetic algorithm for decreasing the false positive rate.
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Abstract

Optimization of energy could be a major thought in
wireless device network once planning and designing the
WSN routing protocols. Cluster utilized in routing has been
verified its potency to avoid wasting energy in device
network. Formation of applicable clusters is extremely vita
in planning of cluster-based routing protocols of WSN. This
paper focuses on proposing associate rule economical
cluster formation approach by discrimination fuzzy K-
means (FKM) cluger rule that improves the energy
conservation by making extremely uniform clusters and
scale back the overall communication distances. Thus, the
projected cluster approach will extend the network period of
time. Novelty: The proposed routing protocol is enforced in
k-means simulation surroundings and compared to C-
Means. Smulation results reveal that the projected approach
defeats C-Means protocol in terms of saving energy and

prolonging network period of time.

Keywords. Wireless sensor networks, clustering,
fuzzy logic, Euclidian mean value, Resdual
energy.

1. Introduction

The improvement of wirdess sensor community
changed into initiated in army programs which include
battlefield surveillance and goal tracking; these days WSNs
are used in lots of civilian and business software aress,
which includes device fitness tracking, business system
tracking and control, healthcare programs, visitors control,
domestic automation, climate forecasting, surroundings and
habitat tracking. [7][8]Specialy, with the growing of the
Internet of Things (IOT), WSN received a sustainable
improvement. Routing is the system of forwarding the

records from supply to destination. It is accomplished with

the ad of using the community layer. Routing protocols
can't be constant for the reason that layout necessities for a
community have modified with the software [9][10].

Because the sensor nodes of network can be deployed in
inaccessible and threatening environments, recharging or
changing in their personal strength assets is neither viable
nor economical. Therefore, improving strength intake to
increase the community lifestyles time is a vital hasde in
WSN [11][12]. Clustering has been tested as a powerful
routing approach to reduce the strength intake of sensor
nodes, stability strength intake among the nodes and
lengthen the life of community. In clustering approach,
sensor nodes are dividing into corporations named clusters
[13][14]15].
2. Literaturework

In this work, we present the fluffy rationale method to the
appointment of group heads and join with k-Means bunching
approach to accomplish the ideal energy productivity in the
sensor organization. In this paper, we propose and analyze a
Distributed k-Means grouping convention which is called
Fuzzy Logic based k-Means Routing Protocol for WSN.

MUHAMMAD RIZWAN ET AL.(2019). [1] ENERGY
PROTECTION IS ONE OF THE MAIN EXPLORATION CHALLENGE.
FLUFFY LoGIC BASED MULTI-JUMP ENERGY EFFICIENT
RouTING ProTOCOL (FMEEP) FOR HETEROGENEOUS WSN,
WHICH UTILIZES FLUFFY RATIONALE SURMISING FRAMEWORK
(FIS), NoveL ROUTING APPROACH FOR ALTOGETHER
INCREMENT THE SECURITY TIME FRAME, NETWORK LIFETIME
AND THROUGHPUT OF THE SENSOR ORGANIZATION. THE
MULTI-JUMP APPROACH IS UTILIZED FOR GROUP HEADS THAT
SURPASS THE CORRESPONDENCE EDGE, D > DO, TO BASE

STATION. IN THIS MULTIHOP SYSTEM, EACH GROUP HEAD
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UTILIZES INSATIABLE FORWARD APPROACH AND FORWARD

PARCELS TOWARDSTHE BS.

JSPan e a.(2019) [2] In this paper, Best Route
determinations were made dependent on interface weight
cost (crisp).In prior work Adaptive Energy Saving and
Reliable Routing Protocol (AESRRP) joined connection still
up in the air dependent on the boundaries hub's |eftover
energy and transmission boundaries. In this paper fluffy
rationale approach is utilized to compute connect cost
between two neighboring hubs. K — Mean bunching of m
hubs and consequently powerful group head choice by
populace age of GA improves the organization lifetime.
another technique encodes a mysterious pixd into m + n(n-
1).

Saskumar Periyasamy et.a (2019) [3] An adjusted k-
implies (Mk-implies) calculation for grouping was proposed
which incorporates three bunch heads (at the same time
picked) for each bunch. These group heads (CHs) utilize a
heap sharing component to pivot as the dynamic bunch
head, which monitors lingering energy of the hubs, in this
way expanding network lifetime.

Gaurang Raval et.d (2020) [4] This paper presents the
examination of different Wirdess Sensor Network (WSN)
bunching conventions like LEACH-Centralized, KMeans
based grouping, Fuzzy C-Means grouping and Harmony
Search Algorithm based bunching. The conventions have
been contrasted with deference with network lifetime,
energy Uutilization and adequacy of bunching. HSA based
strategy showed prevalent execution when contrasted and

different conventions.

Anand Gachhadar et a. (2019) [5] An energy proficient
novel grouping plan is planned to give low energy
utilization, decreasing over-burden on sensor hubs and
increment network lifetime of remote sensor organization.
Brought together bunching engineering and KEAC
calculation is proposed to give energy proficient and draw

out network lifetime in remote sensor organizations.
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Pramod Kumar et al. (2019) [6] In this work, to resolve
these issues employments of k-implies and fluffy C-implies
calculations are explored for bunches arrangement and
resulting choice of group heads (CHs). For this load of
recently framed groups, choice of bunch head is done
dependent on part sensor hubs |eftover energy status (RES)
trailed by assessment of Euclidean distances.

3. Methodology

This study workouts following problems:-

. K-means clustering based optimum Euclidian
disgance measures the disance between the nodes to
initialize the centroids and al so centroids to data points.

. Clugers formation and finding new centroids are
done based on Digtributed k-means clustering technique.

31 Euclidean distance-based
classification

cluster

K-Meansisthe least difficult calculation utilized for un -
supervised Clugtering. This agorithm subsets the data set
into k clustering utilizing the Euclidian distance mean,
resulting in expanding intra-cluster similitude and decreasing
between bunch closeness. K-Meansisiterative in nature.

The distance between the information focuses is
determined utilizing Euclidean distance characterized by,

Dist(x1,x2)= Sart of ¥ =1 (X1i — X21)? .......... 1

Utilizing this condition, network climate is isolated into
two virtud layers, in regards to separate from base station. It
is isolated utilizing Equation (1) least distance among
sensors and base hub, greatest distance among sensors and
base hub, and mean vaue is estimated. In this manner

network climateisisolated into 2 virtual layers.

£t Corporation. ALl rights reserved.

ram Files ab6dNJavasjdkl.?.@_25%bin

Figure.1l Example Output: Euclidian Distance

Between two data points
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3.2 Distributed k-M eans Clustering

In this sort of clustering, each hub achieves all the
fundamental data for grouping from any remaining hubs.
Since the k-implies calculation depends on the essential
guideline of Euclidian distances and |eftover energies of
the sensor hubs (for picking CH), the data of the area of
hubs and their comparing lingering energies is acquired
by each hub by exchanging messages among themsel ves.
In the wake of socia affair the data pretty much every
one of the hubs every hub runs the calculation (k-
implies).

The k-implies calculation for grouping and the
calculation for picking CH are particularly comparable
as the calculations utilized in unified bunching. As each
hub runs a similar calculation, each hub redizes its
parent bunch and it's CH. So here there is no course of
Declaration of Cluster Head as in brought together.
Accordingly, the appropriated grouping measure is
finished. At first k group places are subjectively picked
and every one of the hubs is distributed a highlight the
closest focus. Then, a that point, the bunches are
refreshed by decision the mean of the different part
designs, and similar advances are rehashed until the
calculation combines. Given a bunch of perceptions (x1,
x2 ... xn), k-implies grouping segments the set into k
groups to such an extent that the insde group amount of
sgquares (WCSS) islimited.

Stage 1: Deliberate the information sour ces.

(1) k-number of groups, set of information focuses (hub
areas) are{x1,..., xn }.

(ii) Connotation of xi will be done uniquely to one
group.

(iii) (i) indicates ith emphasisin the grouping system.

Stage 2: Domicile k centroids in arbitrary spots
{C1,..Ck}: k=L... K.

Stage 3: Repeat until assembly: For each point, find
the closest centroid and apportion the point xi to
centroid Cj.

Stage 4: Break when the emphasess merge: No hub
changesits group in successive cycles.
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B Administrator: Command Prompt

=

[C:x\distance>javac KMeans.java

[C:\distance}java KMeans
Centroids initialized at:
1.8 >

Gla 7.8

Cluster @ includes:
(1.9, 1.8
1.5, 2.8

Cluster 1 includes:
(3.0, 4.8)
<5.0. 7.8)
(3.5, 5.8
(4.5, 5.8
€3.5. 4.5
Centroids finalized at:
1.8, 2.8

.0, 5.8

C:\distancer

Fig 2. Sample Output: Finding Centroids

4. Implementation of fuzzy k-means clustering

Fuzzy K-Means (likewise called Fuzzy C-
Means) is a delay of K-Means, the predominant
straightforward bunching procedure. Fuzzy K-
Means is another measurably benevolent strategy
and fortunes delicate groups where a positive point
can fit to more than one bunch with unmistakable
likelihood.
Fuzzy System

Fuzzy k-implies bunching convention customs
fluffy in the event that dtandards to increase the life
expectancy of remote sensor organizations. The hypothesis
of fluffy rationale was advanced by Dr. Lotfi Zadeh in 1965.
Fluffy rationde arrangement is involved of a fuzzier, fluffy
surmising machine, defuzzifier and a standard base [1]. All
the fluffy rationale based energy ingesting techniques are
same as in Fuzzy rationde set up Multi-jump energy
productive convention for heterogeneous remote sensor
network [1].

Framework model and suspicions

This pat gives the framework mode of the
proposed directing plan. Leave n alone the quantity of senor
hubs arbitrarily coordinated in 100 x100 sguare meter
detecting digtrict. There are two kinds of sensor hubs utilized
for example ordinary and advance hubs. Advance hubs are
outfitted with extra introductory energy than ordinary hubs.
Let EO is the underlying energy of the ordinary hubs and EO
x (1+ o) be the underlying energy of m division of the
development hubs, where o capitals that advance hubs

contain o periods additional underlying energy than typical
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hubs (1-m)n [1][15]. All out Initial energy of WSN mode is
given by:
Etota = N.Eo(1-m)+N.m(1+a)Eo
Eota=N(1+am)Eg .................. 2)
The radio energy exorbitance modd is displayed in the fig
1. Free space and multipath winding down direct are utilized
in this energy model. On the off chance that the distance
among transmitter and got is less than a limit esteem then
unhindered space model is utilized in any case multipath
misfortune model is utilized. The measure of energy
required to convey L pieces message over a distance d
gtarting with one hub then onto the next hub is accepted by:
Erx(L,d) ={ L x Elec+L X Ers x d? if d< do, L X Elec +L x
Ersx d*if d<do }....(3)
Elec isthe unreasonable energy to run the transmitter or
beneficiary. Theimperatives Efs and Emp is the measure of
energy guilty pleasure which relies on the distance dO.

In this paper, our sensor network comprises of n sensor
hubs which are discretionarily situated in the detecting
locale to unremittingly screen the climate. Presently we
depict some suspicion for our proposed directing
convention:
+» The sensor network comprises of heterogeneous sensor

hubs.

«»  Sensor hubs are sent arbitrarily in the detecting field.

«» Thebase gtation isfixed and situated at the focal point
of detecting field.

5. Resultsand Discussion

For evaluating the performance of the fuzzy k-
means, there are some performances metrics area unit
accustomed compare and analyze the leads to the Wireless
sensing element Network. These metrics are Energy
Consumption and Network life. Energy consumption is that
the total quantity of energy consumed by all the sensing
element nodes that kind the networks and it represents the
distinction average between the initial energy state and
therefore the current level of remaining energy every node
in each spherical. Network lifeis measured because thetime
taken from the beginning of

period the network

configuration until the death of the last sensing element
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node in network. It’s painted as variety of rounds cresated by
the nodes.

5.1 Performance measur es of Proposed Fuzzy

K-Means Algorithm

Like K-Means, Fuzzy K-Means chips away at those
substances which can be meant in n-dimensional vector
space and a distance apportion is divided. The calculation is

like k-implies.

Initialize k groups
2. Until united
« Cadculate the likelihood of a direct fit toward a
group for each <paint, cluster> pair
« Recomputed the group communities utilizing
straight above likelihood participation ethics of
focuses to bunches
Fuzzy k-implies expressy cuts to manage the issue
where focuses are somewhat in the middle of focuses or in
any case ill-defined by exchanging distance with likelihood,
which obvioudly could be some capacity of distance, for
example, having likelihood virtual to the opposite of the
distance. One should get a handle on that k-implies is
remarkable instance of fluffy k-implies when the likelihood
work utilized is basicaly 1 if the information point is
nearest to acentroid and 0 in any case.
Calculation: Fuzzy K-Means (FKM)
Info: position of hubs
Yield: centroids of group
Start
introduce Uf
rehash

For groupjto1=Cdo
Cj « register bunch centroid
End for
update Uf
until the calculation meets
return { C}
End
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Modde Program for Fuzzy K-Means

Clustering
Info : D={dl,d2,... ..dn}/set of n components di, C= {
cl,c2,... .ck}/set of k centroids/k=3.
Steps:
1. Compute the distance of every component di(1<=i<=0) to
every one of the centroids cf (1<=j<=k) asd(di, ¢j);
2. For every component di, track down the adjoining
centroid cf and relegate di to group j.
3. Set Clugterld[i]=j;/j: 1d of the close by bunch
4. Set Nearest _ Didt[i] = d(di, ¢j) ;
5. For each bunch j (1<= j<=K) centroids:
6. Rehash
7. For individual component di.
8. Figure its distance is less than or indistinguishable from
the contemporary closest group
9. On the off chance that this distance is not exactly (<) or
equivalent (=) to the current closest distance, the component
visitsin the group: Else
10. For every centroid ¢j (1 <=j<= k) Calculate the disance
d(di, ¢j); End for;
11. Dispense the component di to the bunch with the closest
centroid ¢j
12. Set Clugter ID[];
13. Set Nearest_Dist[i] = d(di, cf) ;
14. End for;
For each bunch j ( 1<= j<=0), recalculate the centroids
Until the combination modelsis experienced.
5.2 Simulation and Analysis Results:
The proposed algorithm is obtainable and compared C
means Leach protocol in WSN. System simulation is
performing under Fuzzy k-means cluster with the parameter
listedin table 1.

Tablel: Accurate Parametersin Simulation

1 Limitations Vaue

2 Network Size 100 M?

3 Number of hubs 100

4 Base Station Location 50,200
(BSL)
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5 Usage of Cluster 5

6 Packet Size 4000 bit

200 static sensor hubs are arhitrarily positioned to cover
the sensing area. Each hub sends packet size 4000 bit to
BSL through cluster during each round.

Table2: Accurate Parametersin Smulation

Run K-Means | C-Means | Difference
routing routing
Protocal Protocol
1 1200 1100 100
2 1255 1105 150
3 1212 1110 102
4 1260 1135 125
5 1266 1150 116
6 1280 1141 139
7 1262 1145 117
8 1260 1155 105
Average 1249 1130 119

The use of Fuzzy k-means clustering (Means) to

decrease transmission distance since saving energy and

increase network lifetime speed. Applied this
algorithm have better formation where the
mean distance for every hub to cluster is
decreased. It is more effective for equalizing
network load and distributing nodes between

clusters.



Fig 3. Output: Fuzzy k-means clustering iterations

The performance results of k-means and FKM
calculations are anadyzed as far as energy utilization per
gquestion and are displayed in Fig 4. The structured
presentation in this figure shows that the energy needed to
deal with a solitary inquiry by utilizing k-implies calculation
is 0.7229 mJ, while, for a solitary question it’s add up to
0.3614 mJ utilizing FKM caculation. In this manner, to
deal with a solitary inquiry on norma premise the FKM
calculation requires around half of the energy than that of
the k-implies calculation. Along these lines, for guaranteed
and redricted energy save, FKM calculation is more
effective as it is equipped for handling around twofold
measure of questions. In total terms, this scaled inquiry
taking care of limit can be aligned as far as spending timein
jail and indisputably we can say that the utilization of FKM
calculation broadens the organization life time around

twofold than that got on utilizing k-mean cal culation.

Average energy consumption/query

0.7
06 7
05
0.4
W Energy (mJ)
0.3
0.2 7
0.1

Fig 4. Comparison of energy consumption on
per query basis
6. Conclusion
The study designed an efficient k-means routing set of
rules based fuzzy clustering to deal with difficulty of energy
conservation for WSN. The proposed method makes use of
the FKM clustering algorithms for clusters creation to

produce a tremendously uniform clustering of 8 nodes by
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lowering the spatial distance for the intra- cluster
communication of average 1249. The creating equal clusters
by creating use of fuzzy k-means purpose decrease in
strength consumption of detector nodes that ends up in
extending the WSN. The simulation results additionally
proved that the purposed routing protocol considerably
elevated the steadiness period 5, community lifetime 119
and throughput of the sensor network compared to K-means.
Within the future, the projected work ought to be evolved
and improved to help applications that need event detection
the employment of maobile nodes and versatile BS.
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ABSTRACT

With the rapid growth of information online
through the World Wide Web and social media
sources like Facebook, Instagram, Twitter, etc., it has
become a serious issue and it isreally hard to identify
whether the information is true or fase. People start
sharing this information without verifying it. This
leads to a major problem of Fake news. Fake news
imitates the real news and has a turn of events. This
rapid growth of fake news has to be stopped and
people should be able to identify whether the news is
real or fake before sharing it with others.

Keywords: Fake news, Social media, Internet,
Artificial  Intelligence, Machine Learning,
Passive Aggressive Classifier.

INTRODUCTION

The Internet plays a significant role in our
lives today. Social media is one of the major uses of
the Internet. We spend most of our time online on
social media platforms. It has become an integral part
of our lives. Wegather alot of information and news
from social media than newspapers and news
channels. But the standard of the news available in
socid media is less when compared to other news
resources. Since the qudlity is low, the news is not
trustworthy and this brings in the problem of fake
news. Fake news contains fase information which
should be checked beforeit is shared.

OVERVIEW

In the previous works, they have used the
Support Vector Machine to get a higher accuracy for
the used datasets. Logistic regression and Support
Vector Machine models combined together give
better scores with larger datasets but the performance
is doubtful. When Naive Bayes and Decision Tree
algorithms were used the margin was not accurate
when tested with samples. The advantage of Naive
Bayes is that it works well with smaller datasets and
has considerable importance. Whereas, Decision tree
performs poorly and is not a good fit for fake news
classification. While using Neural networks, the
accuracy rate was very low consistently. Neural
Networks did not work well with smple Machine
Learning agorithms. N-Grams and Linguistic
Analysis might give better results when combined
with  Neura Networks. There will be better
performance when larger sample sizes are used.
When N-Gram encoding and Bag of words were used
to extract features with the Support Vector Machine
there were better results. When Support Vector
Machine, Naive Bayes and Semantic Andysis are
used together a better prediction can be obtained.
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When Multilayer Perceptron, Convolutional Neural
Network(CNN), Recurrent Neural Networks(RNN)
and Hybrid-CNN-RNN used CNN provided a robust
solution.

BACKGROUND

Machine Learning is a branch of Artificia
Intelligence that is used for predicting outcomes with
a higher accuracy leved with the help of data and
algorithms. These Machine Learning Algorithms use
historical data as input and are trained to predict new
outcomes and possihilities.

The Passive-Aggressve Classifier is an
algorithm in Machine Learning. This agorithm
works best for applications that require and receive
data in a continuous stream. The system can be
trained by feeding the data individually, sequentialy
and in small groups. The system remains passive for
correct predictions and is aggressive for incorrect
predictions.

METHODOLOGY

The firgt step involved is to create or select
datasets from various sources. We then use the
TfidfVectorizer on our dataset. In the TF-IDF
vectorizer, TF is the Term Frequency which counts
the frequency of the words in the dataset and the IDF
is the Inverse Document Frequency which measures
how significant the term is. The vectorizer converts
the raw document collector to a vectorized matrix
with Tfldf features. Once the data is vectorized, we
use the Passive-Aggressive classifier to classify
whether the news is fake or real. And a lag, the
accuracy score tells us how accurate our mode is.
These are classified under four modules named
collection of datasets, pre-processing, feature
extraction and classification.

We first have to ingtall the packages and
libraries needed using pip. The libraries needed are
NumPy, Pandas and sklearn. These can be installed
using the following commands pip install numpy, pip
install pandas and pip ingall sklearn. We are then
importing these libraries and the model.

Datasets

A large number of news datasets are
collected. Today the internet contains large amounts
of electronic collections that often contain high-
quality information. However, usually, the web
provides more information than is required. The user
wants to select the best collection of data for
particular information needed in the minimum
possible time. A data set is a collection of
information. The data set lists values for each of
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the variables used in the data set and multiple
datasets are combined into one entity. The dataset
that we are using is named

“real_or fake news.csv” and has a shape of 6335 *
4. There are 4 columns in the dataset. They are id,
title, text and label. The label denotes if the news is
true or false. After importing the libraries the dataset
isread and is split into training and test sets.

IMPLEMENTATION
System Ar chitecture:

In the Pre - Processing process, the given
input news text is processed for removing
redundancies, inconsistencies and separate words

and documents are prepared for the next step. We
use Stop Word Removal for removing such words.
Stop words are a group of commonly used words in
a language. Some of the stop words in English are
“a”, “the”, “is”, “are”, etc.

In the Feature Extraction process, we use
the Text Vectorization (TF - IDF vectorizer) algorithm
to transform the text into a usable vector. This counts
the number of words with a higher frequency and
measures how significant the term is. Then the TF-
IDF vectorizer is initialized for stop word removal
with afrequency of 0.7 for English words.

In the Classification process, we find the
truth accuracy of the news and predict the output for
the user. The prediction can either be Fake or True.
This is done using the Passive-Aggressive Classifier
Algorithm. The Passive-Aggressive Classifier is
initialized and fit in the vectorizer. The accuracy
score is calculated and the prediction for the test set
is done.
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CONCLUSION

The proposed work uses the Passive-
Aggressive classifier for the prediction. This can
predict if the news is fake or true. This can work on
large datasets since the data can be fed in small terms.
The accuracy rate seems to be above 90%. But the
datasets have to be updated on a regular basis. This
might work better when it is combined with other
Machine Learning methods and a gorithms.

FUTURE WORKS:

This can further be developed using multiple
machine learning algorithms and a larger number of
datasets for better prediction and accuracy scores.
Other machine learning algorithms can aso be
combined together for future works. This can also be
developed into adesktop or mobile application which
ismorereliable.
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Abstract

Automatic number plate recognition (ANPR) is
the extraction of vehicle license plate information from an
image. The system model uses already captured images
for this recognition process. First the recognition system
starts with character identification based on number plate
extraction, splitting characters and template matching.
ANPR as a red-life application has to quickly and
successfully process license plates under different
environmental conditions, such as day time. It plays an
important role in numerous real-life applications, such as
automatic toll collection, traffic law enforcement, parking
lot access control, and road traffic monitoring. The system
uses different templates for identifying the characters
from input image. After character recognition, an
identified group of characters will be compared with
database number plates for authentication. The proposed
model has low complexity and less time consuming in
terms of number plate segmentation and character
recognition. This can improve the system performance
and make the system more efficient by taking relevant
samples. at the same time compared their advantages and
disadvantages, which provide the basis for license plate

recognition.

Keywords. ANPR, Granulometry,
Grayscale, OCR, Ostu’s Classifier and etc.

Morphological,

1. Introduction

In the fields of artificia intelligence, augmented
reaity, and other advancements, text detection in natura
photographs is critical. It aids in the removal of image
noise and the recognition of text. However, because of the
diversity in imaging conditions, such as lighting, specular
reflections, turbulence, obscurity, and the proximity of
blocks over the content, as well as the changeability of the
content itself, such as scale, introduction, literary style,
and style, it is a problematic issue. As a result, great text
finding cal culations should be robust against such swings,
Because it is used in vision-based applications, text
detection is essentid in everyday life. Backdrop
complexity, text orientation, background complexity,
scene text diversity, and interference problems are among
the challenges it now faces.

When security forces pursue a car or are unable
to apprehend a vehicle that has broken traffic laws, it is
clear that complications arise. On a busy day, authorities
find manually logging vehicle numbersin a parking lot to
be extremely time consuming. So, in order to make the
entire process autonomous, we may install this system
that will automatically recognize the vehicle that is
breaking the traffic regulations, take a picture of it, and
save the number in a database so that the owner can be
fined later. The system can be used in parking lots to

153

capture pictures of cars and log their license plates in a
database (or the cloud, if connected to the internet).

1.2 Web Technology

Web Technology has become a highly important
aspect in today's globe because to advanced
terminologies. It describes both design and code
methodologies, therefore well employ both basic and
advanced web abilities in this project. APIs will become
increasingly crucial as all technologies move toward an
API-centric approach. Nowadays, RESTful Web service
frameworks are now available for every major
programming language. The REST architecture style is a
networked hypermedia application architecture. We're
utilising the Bootstrap framework for the front end and a
SQL database for the back end. The project is dynamic
because it is run using the Java programming language.
Here rating facility is aso available i.e every patient
authorized patient can give rating to the doctor in terms of
stars so it will become easy to choose best doctor for
patient.

2. System Analysis
2.1 Existing System

On real photos, the proposed system correctly
detects and recognizes the car number plate. This system
can also be utilized for traffic management and security.
The Pagt Theterm "digital image processing" refers to the
use of a computer to process digital images. It can also be
described as the application of computer techniques to
improve an image or extract relevant data. When photos
were first transferred by submarine cable between London
and New York, one of the early applications of digita
image was in the newspaper industry. In the early 1920s,
the Bart lane cable image transmission system lowered
the time it took to send a picture across the Atlantic from
more than aweek to less than three hours.

2.2 Proposed System

When security forces pursue a car or are unable
to apprehend a vehicle that has broken traffic laws, it is
clear that complications arise. On a busy day, authorities
find manually logging vehicle numbersin a parking lot to
be extremely time consuming. So, in order to make the
entire process autonomous, we may install this system
that will automatically recognize the vehicle that is
breaking the traffic regulations, take a picture of it, and
save the number in a database so that the owner can be
fined later. The system can be used in parking lots to
capture pictures of cars and log their license plates in a
database (or the cloud, if connected to the internet).



Ingead of using sensors or RFID, ANPR
cameras are utilized to capture the license number plates
of automobiles. Vehicle parking management systems
that are currently in use. ANPR stands for Automatic
Number Plate Recognition. Cameras have a distinct
advantage over other technologies.

3. Proposed System Architecture
3.1 Objective

Automatic Number Plate Recognition (ANPR) is
a computer vision system that quickly and accurately
recognizes car license plates from photos without the need
for human interaction. It has grown in importance in
recent years as a result of three primary factors. the
increasing number of cars on the road, the rapid
development of image processing techniques, and the
large variety of read-world applications that this
technology provides [1]. Traffic enforcement, automatic
tall collection, and parking lot access management are
some of the most common uses of ANPR systems.
However, this technology is widdly employed.

The development of ANPR systems, on the other
hand, is no easy process, as it must contend with severa
problems posed by environmentad and number plate
changes. In the case of the former, changes in
illumination or backdrop patterns have a significant
impact on number plate identification. In effect, shifting
illumination can diminish the clarity of the car image, and
backdrop patterns complicate the operation of locating the
number plate. The placement, quantity, size, font, color,
or inclination of number plates, in particular, are
extremely problematic aspects in the development of a
consistent ANPR system.

3.2 Architecture Diagram

N\
Imag Pre Thres Detecti
e proc Al holdi on of
captu essin ng possibl

J U ﬂ
_ N\ N\
classi Featu Char Identif
ficati re acter icatio
on extra recog n of
J U J

3.3 Data Flow Diagram:
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4. System Implementation

Pre-Processing: - The process of preparing data
for future analysis, and it includes the procedures listed
bel ow.

1. Resizing
2. Color transformation
3. Filtering is number three.

To remove unnecessary data and filter our input
image, we employ a pre-processing technique. It will
compress our input image, which will speed up therest of
the process. If it was a picture, the image istrandated into
frames, which are then utilized to identify the car number.
After that, the image or frame is transformed from RGB
to grayscale. To remove various types of sounds from the
resultant grey scale image, a median filter is utilized. The
median filter also emphasizes on the image's high
frequency portions, which aids with edge identification.

The training requires software and tools such as
classifiers, which feed vast volumes of data, anayze
them, and extract key features. The categorization
process goal isto sort al of the pixelsin a digital image
into one of severa categories. The classification is usually
done using multi-spectra data.



Thresholding:- It's a method of turning a
grayscale or full-color image into a binary image. Thisis
frequently done to aid image processing by distinguishing
between "object” or foreground pixels and background
pixels. Thresholding is an image segmentation technique
in which the pixels of an image are changed to make the
image easier to analyze. Thresholding is the process of
converting a color or grayscale image into a binary image,
which is just black and white. The term "thresholding"
refers to the process of determining whether or not.

Classification: -The

purpose of image
classification is to recognize and describe the features in
an image in terms of what they truly represent on the
ground as a digtinct grey level (or color). Image
categorization is the most important component of digital
image analysis. Because object categorization is difficult,
picture classification has become an important task in
computer vision. The act of categorizing and classifying
images is known asimage classification.

Feature-extraction:- Feature extraction is a sep
in the dimensionality reduction process, which divides
and reduces a large set of raw datainto smaller groupings.
As aresult, processing will be smpler. The fact that these
enormous data sets have alarge number of variablesisthe
most crucid feature. To process these variables, a large
amount of computational power isrequired so.

OCR:- OCR sands for optica character
recognition,and it is used to tackle the problem of
identifying a large number of different characters.Both
handwritten and printed characters can be identified and
converted into a machine-readable digital data format.
Consider any serial number or code made up of digits and
letters that needs to be converted to adigital format.

OCR can be used to transform these codes to
digitad output. The technology employs a variety of
techniques. To put it another way, the imageis processed,
the characters are recovered, and the image is finaly
identified. The automated conversion of an image-based
PDF, TIFF, or JPG into a text-based machine-readable
file is a popular application of OCR technology. Digitd
files that have been OCR-processed, such as receipts,
contracts, invoices, and financial statements.
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6. Conclusion

In this project, the proposed Automatic Number
Plate Recognition System has been implemented
successfully and passively in the above perspectives and
the proposed system can be used for technological and
social advancement in the present scenario for the future
improvements. This system proposed works with higher
accuracy and enhances the capabilities.

7. Future Enhancement

Vehicle owner identification, vehicle mode
identification, traffic management, vehicle speed
regulation, and vehicle position monitoring can al be
done with ANPR. It may also be used as a multilingual
ANPR to automatically detect the language of characters
based on the training data. It can give a variety of
benefits, including traffic safety enforcement, security-in
the event of suspicious vehicle behavior, ease of use,
immediate information availability-in comparison to
manually checking car owner regidration records, and
cost effectiveness for any country. Some image
improvement methods, such as super resolution [30], [31],
should be focused on low resolution photos. The majority
of ANPR systems are designed to process a single vehicle
number plate, but in rea-time, many vehicle numbers
plates may be present while the images are being taken.
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ABSTRACT:

Noise is a serious issue. While sending images via
electronic communication, Impulse noise, which is created by
ungeady voltage, is one of the most common noises in digital
communication. During the acquisition process, pictures were
collected. It is possible to obtain accurate diagnosis images by
removing these noises without affecting the edges and tiny features.
In this paper the comparison of denoising is discussed and a new
decision-based Pixel median filter used to remove implulse noise.
Using Mean Square Error (MSE), Peak Signal to Noise Ratio
(PSNR), and Structure Similarity Index Method (SSIM) metrics,
the paper examines the performance of Gaussian Filter (GF),
Adaptive Median Filter (AMF), Median Filter and PHDNF. The
picture quality metrics between the original clean photographs and
denoised images affected by various amounts of pretend salt and
paper noise, as well as speckle noise, are calculated and provided as
experimental results. According to quality metrics, the PHDNF
Method produces a superior result than the existing filter method.

Key Term: Denoising, Median filter, Adaptive Median Filter

(AMF), Median filter, Gaussian Filter, pixel High Density Noise

Filter (PHDNF)

l. INTRODUCTION

In the acquisition and transmission of an image, impulse noise
is frequently affected; there are two forms of impulse noise:
fixed-valued impulse noise and random-valued impulse
noise.[1] Fixed-valued impulse noise, often known as salt and
pepper noise, is one of the most common types of image
noise; it has a significant impact on image processing and
andysis, segmentation, and other tasks. As a result, good
impulse noise reduction is necessary. The mean filter [2] and
median filter [3] were first developed for removing fixed-
valued impulsive noise. The mean filter, on the other hand,
was shown to be unable to preserve the image's structure and
edge information,but the median filter is preferred due to its
ease of use and high performance. However, the standard
median filter was shown to be unsuitable of simultaneously
removing noise and preserving dructural  information,
particularly for high density noise, because it processes all
pixelsindependently whether they are noisy or not, destroying
the noise-free pixds.

Jianhua Pang [2] proposed a new median filter based on the
proportion of variance. The algorithm contains two steps to
restore the corrupted picture. The first step is to identify the
random valued noise and the second is to process the noisy
points. But the algorithm is adept in removing the random
valued impulse noise and restoring contaminated images.
Ashwani Kumar Yadav [3] presented an improved median
filtering agorithm which utilizes the previoudy processed
neighboring pixd value to get the better image quality. The
proposed improved median filtering is dightly better than
SMF, and it will also loss the details of an image while
removing the noise. Saroj K.Meher and Brijrgj Singhawat[4]
proposed an improved recursive and adaptive median filter for
high density impulse noise. Adaptive operation of the filter is
justified with the variation in size of working window which
centered at noisy pixels. The noisy pixels are filtered through
the replacement of their values using both noise free pixels of
current working window and previousy processed noisy
pixels of that window. It is one of the improved adaptive
median filters which suit for high density noise.

Low rank based Weighted Nuclear Norm
Minimization (WNNM) is done on detail coefficients to
disclose the sparsity property of DWT, as proposed by
Saurabh Khar[8]. To approximate the low-rank denoised
version of the subbands, WNNM is applied to the group
matrix of non-local comparable patches of DWT detail
subbands. Furthermore, the DWT approximation coefficients
contain less edge and structure information. Non-local Means
(NLM) filter with Square-Chord distance is also employed to
denoise speckle noise from DWT approximation coefficients
in the suggested method.

SidheswarRoutray [9] present an innovative
framework for image denocising based on non-subsampled
shearlet transforms and bilaterd filtering (NSST). They begin
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by decomposing a noisy input image into high and low
frequency coefficients using the NSST. The noise from the
low incidence constants is detached using the weighted
bilateral filter (WBF), while noise from the high frequency
coefficientsis detached by means of thresholding. The outputs
from both processes are merged to create the final image.

. EXISTING SYSTEM

Median filter

The median filter is a smple non-linear filter that can
be used to remove noise. The targeted noisy pixels are
replaced by the median value of their neighbours in this. The
number of neighboursis determined by the size of the filtering
window then using intermediate value of the sort sequence to
replace the certain point of the window. The mathematical
expression of median filter isasfollows:

I (i, j) =Median(n(k))

Among the formula, K is the number of pixes in the
window, n is a sort of gray value sequence, i is the pixe
horizontal coordinate, and j isthe pixd vertical coordinate.

Adaptive median filter

The adaptive median filter can handle much more
spatially dense impulse noise, and adso performs some
smoothing for non-impulse noise. In AMF the filter dze
changes depending on the characteristic of the image.
Adaptive impulse detection uses centre weighted median
filters. AMF has alot higher computing efficiency, and one of
its advantagesisthat it keeps non-impulse pixels.

Weighted median filter

A weighted median filter controlled by evidence
fusion is proposed for removing noise from images with
contrast. It has a great potential for being used in rank order
filtering and image processing. The weights of the filter are
set based on intensity value of the pixels in the image. Here
we used four weights such as 0, 0.1, 0.2 and 0.3. if the
intensity value of the pixel is 0 then consider the weight of the
pixel is 0. Else if the range of pixe intensity between 1-100
then the weight is 0.1, dse if the range of pixd intensity
between 101-200 then the weight is 0.2, otherwise the weight
of the pixel is 0.3. the above weights are multiplied with pixel
intensity. after that the median filter is applied for calculate
weighted median filter.

Gaussian Filter

Gaussian is a linear filter that uses Gaussian function
to pick weights [8]. Gaussian smoothing filters are kind of
efficient low-pass filters in the space field or the incidence
domain, in particular to suppress noises that have been
distributed normally. It has a broad prospect of using images.
The following can be expressed for one-dimensona Gaussian
zero mean function:
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g(x) = e2d” (o

The Gaussian distribution parameter describes
Gaussian functions in their width. And, in the processing of
images, here also use the 2-d discreet Gaussian zero-medium
feature as a smooth filter [9].

i'2+j2
g(i,j) = ez’ @
1. PROPOSED SYSTEM

Let's have a look a how PHDNF works. We
determine a window size for each pixe in anoisy image by
gradually extending the window from 3x3 to the maximum
size. If the grey value of the window's centre pixd is equal to
the maximum or minimum value, it is considered noisy;
otherwisg, it is a noise-free pixel.if the center of pixe is noisy
then the maximum number of pixels in the window that are
repeated then compute mean value and assigned as it’s a new
grey value. For an 8-hit greyscale image min=0 and ma=255.

Let P: = [p(i; j)] consisting of pixes p(i; j),
where | andjare in the range of 1ton, respectively, is
considered noisy.

V. THE METHOD OF APPROACH

Step 1. Forall i and |,

Step 1.1. If p(i; j) isnoisy, and at least one of the pixelsin the
window with a 3x3 size that accepts this as its center is not
noisy, then for al of the pixels| and j in the window if thereis
at least one p(i; j) such that or 245 < p(i; j) <255 or 0 < p(i; j)
< 10, then

a.  Find the maximum number of pixelsin the
window that are repeated except min and
max

b. The mean of the values should be
calculated.

c. Replacethisvalue with p(i,j)

Step 1.2. If p(i; j) isnoisy, and at least one of the pixelsin the
window with a 5cbsize that accepts this as its center is not
noisy, then for al of the pixels| andj inthewindow if thereis
at least one p(i; j) such that or 245 < p(i; j) <255 or 0 < p(i; j)
< 10, then

a. Find the maximum number of pixelsinthe
window that are repeated except min and
max

b. Themean of the values should be
calculated.

¢. Replacethisvalue with p(i,j)

Step 1.3 1f p (i; j) isnoisy, and at least one of the pixelsin the
window with a (2k +1) x (2k + 1) sze that accepts this asiits
center is not noisy