ANANDA CHANDRA COLLEGE, JALPAIGURI

1.3.2: Percentage of students undertaking project work (Data for the latest

completed academic year)

Number of
Programme name Project work Semester students Page no.
participated
. . Project
M.A. in Bengali Work ond 21 2
B.Sc. Honours & Programme Project
(General) in Computer Science Work 6" 26 26
) ) Project
B.Sc/B.A. Honours in Economics Work 6th 05 87
B.A. Honours in Education Project
Work 6th 28 121
B.A/ B. Sc. (General) & B.A/ B. Sc. Proiect
(Honours) in Environmental WoJrk 15t& 2nd 1698 188
Studies
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ANANDA CHANDRA COLLEGE
DEPARTMENT OF BENGALI
Field Work of M.A. 2nd Semester students - 2022-23

The department of Bengali of Ananda Chandra college organized a One-day survey Programme on 13"
April 2023 with financial assistance by the college. As per syllabus of MA, the survey team comprising 21
M.A. 2" Semester students (academic year 2022-23) along with 5 teachers of the Bengali department.

The title of the survey work was ‘KNOW YOUR LOCALITY AND FOLKLORE'. Five villages of Patkata Gram
Panchayet of the Sadar Block of Jalpaiguri district were visited and surveyed under the programme.

While surveying, the students acquired knowledge about village areas and villager’s culture and folk, their
taboos, their believes etc. After completion of the work students are able to compare their knowledge

acquired from books and from survey work.

The following students were participated the programme and perform their duties the said survey.

Date and Place

Survey Work Title

Number of Students
enrolled for Survey work

List of the students

On 13/4/2023
At Patkata,
Jalpaiguri

Know Your Locality and
Folklore

21

RINKU HALDER

SUSMITA SARKAR

SHARMISTHA BARMAN

POURABI ROY

MADHABI SUTRADHAR

SUJOY TANTRA

BIPLAB SHARMA

KHUSHI SINGHA

PARTHA ROY

RUPAK RAY

ASHAPURNA SARKAR

KOUSHIK RAY

ASHIS DAS

MALLIKA BARMAN

MOU SARKAR

RIYA SARKAR

ANTARA DAS

MAMPITA ROY

ANANYA ROY

DEBOJIT BASAK

BISHAKHA ROY
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ANANDA CHANDRA COLLEGE

(GOVERNMENT SPONSORED) _
AFFILIATED TO: UNIVERSITY OF NORTH BENGAL

Office of the Principal PRAND A4

P.O. & Dist. JALPAIGUR], ISP E-mail: accjal@gmail.com
WEST BENGAL, INDIA, % ,,g, Website. www.accollege.in
PIN CODE - 735101 ESTD. 1942

PROJECT COMPLETION CERTIFICATE

This is to certify that J\/@/Cd\/ﬁ'\/@,ﬁm ................................... :

a student of Semester Zfboq/of M.A. Programme (Bengali) of Ananda Chandra
College, Jalpaiguri, bearing Registration NoO.L‘?iC?OQ()LOO(z( has

successfully completed his/her project work on
Ko< adundya Q- Movkbik. farampbana Kns
/ROM%MPO/QKXJYQ) .....................................................................
under guidance of Dr./8mt/S+i-...... @A\A)Nﬂa’—ﬂl@”d/ ................................... of
Department of ... - N—— and submitted the project report during the

Academic Year 2022*2,5

Head, Department of........ K& T
Ananda Chandra College, Jalpaiguri

Date: 26-4— 2023 - o2
ead 3 oo\\e'
Dep?.{??“-?::"i of Pengali .QC}Q&Q(\
Ananda Chandia College Q‘E,v%‘%"
AN

Jalpaiguri & @



ANANDA CHANDRA COLLEGE

(GOVERNMENT SPONSORED)
AFFILIATED TO: UNIVERSITY OF NORTH BENGAL

Office of the Principal WANDR4

vc’ SPoNs, A& z s 17 s
P.O. & Dist. JALPAIGUR]I, S A B < E-mail: accjal@wgmail.com
WEST BENGAL, INDIA, s 2 Website. www.accollege.in
PIN CODE - 735101 ESTD. 1942

PROJECT COMPLETION CERTIFICATE

S '
.......... ol B Ry ]

a student of Semester 271/08( of M.A. Programme (Bengali) of Ananda Chandra

College, Jalpaiguri, bearing Registration NOOi.C?Z’QO?OiOOOZ has

successfully completed his/her project work on

ZanS O Miukhik..f anve (K
WF&Q%&) ......... W .................. WW .....

under guidance of Dr. /Smt/Sﬁ-. ..... @i@ww ..... eeg/ ................................. of

Department of B ............................. and submitted the project report during the
Academic Year 21’22' 25 ..

.......... ﬁrcwcwl/@g/
Head, Department of......... W}Q

Ananda Chandra College, Jalpaiguri

Date: ,Q,é»—l}r Zh29

Department of Bengali
Ananda C" - ~7-a College

This is to certify that ....E\¢




Department of Computer Science
Ananda Chandra College : : Jalpaiguri

Dated: 28/09/2022
NOTICE INVITING PROJECT PROPOSALS
FOR B.SC. 6™ SEMESTER (HONS./PROG. COURSE)

It is hereby notified for the information of the students of B.Sc. 5™ SEMESTER
(HONS./PROG. COURSE) that they are being asked to submit their project proposals to
be conducted during their 6" semester. The detailed process of applying for a project
is given below.

1. Everyone is requested to form a group of three undergraduate students of the same
stream (Hons/Prog) or a maximum four (in extreme cases) as per their own preference.

2. Students after forming their groups, will approach a teacher of the department for
their consent as their project supervisor.

3. The project supervisor will provide a suitable project topic as per his/her preference
to the students.

4. The student groups, after obtaining due consent and project topic from their
respective supervisors will fil FORM A (provide with this notice) and email it to
acccsdept@dept@gmail with the subject “PROJECT PROPOSAL” within 15/11/2022
without fail.

P.S: Every teacher may take a maximum of two groups and a minimum of one group
for supervision.

SD/-
Dr. Indrajit Ghosh,

Dept. of Computer Science,
A.C. College :: Jalpaiguri.
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Department of Computer Science
Ananda Chandra College : : Jalpaiguri

(Project proposal form)
1. Project Group Member Details
Name of Members 1.

2.

3.

4,
2. Name of Supervisor
3. Project Title

Four members are allowed only in extreme cases.

Submit this form to acccsdept@dept@gmail with the subject “PROJECT
PROPOSAL” within 15/11/2022 without fail.
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Department of Computer Science
Ananda Chandra College : : Jalpaiguri

B.Sc. Computer Science (Honours course)

Project Allecation

Session 2022-23

Group No. Members Supervisor
Dhiraj Mandal
Abhijit Rabidas .
1. Amit Nandi Mr. Kanishka Sarkar
| Anik Basak
TOPIC | Brain Tumor Detection and Segmentation from CT Scan Images
Bidyut Roy
2. Jaycet Roy Mr. Debangshu Chakraborty
| Abhijit Debnath
TOPIC | Potato Plant Leaf Disease Detection using Random Forest Classifier
| Sujata Barman
Abhishek Kundu ’
3. Aniket Paul Mr. Gouravmoy Banerjee
Nittya Gopal Baidya
TOPIC Design & Development of a Crop Recommendation System using
Nature Inspired Feature Selection Methods
Shubhra Pratim Dutta
4. Shibashis Sarkar Ms. Arpita Das
Manabbrata Adhikary
TOPIC Blood Bank and Donor Management System
| Kallol Ghosh
| Shahon Arshad 2 g
S N ficans FahAthan Mr. Suranjoy Goswami
Krishna Roy
TOPIC College Website
B.Sc. Computer Science (Program course)
Group No. [ Members Supervisor
1 v
Aditya Roy . .
I Subhra Sekhar Baidya o Suran]gly Sesiiad
’ Shounak Dutta 3
Antara Choudhury M. ArmpifaDas
TOPIC i Dooars Tourism
Abeer Gupta
Bishal Modak
2 Pritam Das Mr. Debangshu Chakraborty
Sibam Majumdar
TOPIC Train ticket booking system
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AIMS and OBJECTIVES

The project work in Computer Science (Honours/Program) course has two main thrusts: developing
your technical abilities and showcasing your potential as a well-rounded computer scientist. Here's a
breakdown of the aims and objectives:

Aims:

e Deepen technical expertise: The project allows you to delve into a specific area of computer
science that interests the students. The students will gain in-depth knowledge and practical
experience in that domain.

e Demonstrate independent research: The students will be expected to independently research
their chosen topic, identify a problem or opportunity, and propose a solution through their
project.

Objectives:

Apply theoretical knowledge: The project provides a platform to apply the theoretical computer
science concepts the students have learned throughout their degree to a real-world scenario.
Develop practical skills: The students will gain practical skills relevant to their chosen project
area. This might involve programming, software development, data analysis, or algorithm
design, depending on their project.

Enhance problem-solving abilities: The project challenges the students to define a problem,
design a solution, and troubleshoot any issues that arise. This strengthens their problem-solving
skills and critical thinking.

Improve communication skills: The students will be expected to present their project findings
and defend your approach. This hones their communication skills, both written and verbal.
Showecase project management skills: The project requires the students to manage their time
effectively, meet deadlines, and present their work professionally. This demonstrates their
project management capabilities.
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BRAIN TUMOR DETECTION AND SEGMENTATION
FROM

CT SCAN IMAGES

Submitted in partial fulfilment of the requirements

for the award of the degree of B.Sc. in computer science.

by

Dhiraj Mandal < Roll No: 236019317417, Reg. No: 0192005030693 >
Abhijit Rabidas< Roll No: 236019317415, Reg. No: 0192005030688 >
Amit Nandi < Roll No: 236019317441, Reg. No: 0192005030682 >
Anik Basak< Roll No: 236019317423, Reg. No: 0192005030702 >

Under Guidance
of
Mr. Kanishka Sarkar

Submitted to
Department of Computer Science,

Ananda Chandra College, Jalpaiguri
(Affiliated to University of North Bengal)
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CERTIFICATE OF AUTHENTICATED WORK

entitled ‘Brain tumor detection and

ed to the Department of Computer

This is to certify that the project report
in partial

segmentation from CT scan images’ submtt
Sgience, ANANDA CHANDRA COLLEGE, JALPAIGURL
fulfilment of the requirement for the award of the degree of BAC HELOR OF

SCIENCE (B.SC.) 1s an original work carmed out by Mr. Dhiraj Mandal,

Registration no. 0192005030693 under my guidance. The matter embodied n
this project is authentic and is genuine work done by the student and has not

been submitted whether to this College or to any other Institute for the fulfilment
of the requirement of any course of study.
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Dhina’y Massctal. /{&ﬂ'é ..... éﬂ

Signature of the student
pue: 010823

Name, Designation and

Name and Address

Of the student: Address of the Professor:

Dhiraj Mandal Mr. Kanishka Sarkar

Department of Computer Assistant Professor,

Science, AC College (Jalpaigun). Department of CS,

Registration no. 0192005030693 AC College (Jalpaiguri).
W‘_@\‘V e

P

~ Signature of the Professor
Date: 05/“’/71



CERTIFICATE OF AUTHENTICATED WORK

This is to certify that the project report entitled ‘Brain tumor detection and
segmentation from CT scan images’ submitted to the Department of .Comput.er
Science, ANANDA CHANDRA COLLEGE, JALPAIGURI, in partial
fulfilment of the requirement for the award of the degree of BAC'ITFELOR. OF
SCIENCE (B.SC.) is an original work carried out by Mr. Abhijit Rapldgs,
Registration no. 0192005030688 under my guidance. The matter embodied in
this project is authentic and is genuine work done by the student and has not
been submitted whether to this College or to any other Institute for the fulfilment

of the requirement of any course of study.

Abn 1711 Rabidnag

................................

.........................

Name and Address Name, Designation and
Of the student: Address of the Professor:
Abhijit Rabidas Mr. Kanishka Sarkar
Department of Computer Assistant Professor,
Science, AC College (Jalpaiguri). Department of CS,
Registration no. 0192005030688 AC College (Jalpaiguri).
550‘
0> gc.
pest  Co® cated
0o cre®
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CERTIFICATE OF AUTHENTICATED WORK

ort entitled ‘Brain tumor detection and

This is to certify that the project rep
segmentation from CT scan images’ submitted to the Department of Computer
Science, ANANDA CHANDRA COLLEGE, JALPAIGURI, 1n partial
fulfilment of the requirement for the award of the degree of BACHELOR OF

| out by Mr. Amit Nandi,

SCIENCE (B.SC.) is an original work carriec
The matter embodied in

Registration no. 0192005030682 under my guidance.
jone by the student and has not

this project is authentic and is genuine work ¢
been submitted whether to this College or to any other Institute for the fulfilment

of the requirement of any course of study.

----------------------------------

...............

Name and Address

Of the student:
Amit Nandi
Department of Computer

Science, AC College (Jalpaiguri).

Registration no. 01 92005030682

Signature of the Professor

Date: .Q.3/§'.4.2...3. .......

Name, Designation and
Address of the Professor:
Mr. Kanishka Sarkar
Assistant Professor,
Department of CS,

AC College (Jalpaiguri).
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CERTIFICATE OF AUTHENTICATED WORK

This is to certify that the project report entitled ‘Brain tumor detection and
segmentation from CT scan images’ submitted to the Department of Computer
Science, ANANDA CHANDRA COLLEGE, JALPAIGURI, in npartial
fulfilment of the requirement for the award of the degree of BACHELOR OF
SCIE.NCE (B.SC.) is an original work carried out by Mr. Anik Basak
R?gxstrntiolm no. 0192005030702 under my guidance. The matter embodied in
this project is authentic and is genuine work done by the student and has not
been submitted whether to this College or to any other Institute for the fulfilment

of the requirement of any course of study.

Signature of the student

Date: 06 08/2‘3

Name and Address
Of the student:

Anik Basak
Department of Computer

Science, AC College (Jalpaiguri).

Registration no. 0192005030702

Name, Designation and
Address of the Professor:
Mr. Kanishka Sarkar

Assistant Professor,
Department of CS,
AC College (Jalpaiguri).
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ROLES AND RESPONSIBILITIES FORM

Name of the project: Bramn |

umor detection

and segmentation from CT scan images

DALC: sevvennnsrrmnsssnsnsssasans

Name of the Team
Mcembers

Role

Tasks and
Responsibilities

1.Dhira; Mandal

Team Coordinator

Coding and Algorithm

2.Abhijit Rabidas

Data Manager

Coding and GUI

3. Amit Nandi

Team Member

Coding and Documentation

4. Anik Basak

Team Member

Coding and Documentation

Name and Signature of the Project Team members:

1. Dhiraj Mandal
2. Abhijit Rabidas

3. Amit Nandi

4. Anik Basak

Signature of the Guide

Signature. D,M/laﬁ : Mﬂ ;

Aoy 4 Rabidlag

.......................................
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Abstract

Medical Image processing has become an accelerating subject of interest these
days. Technology is growing day by day to capture the accurate internal body
images of human beings to diagnose the abnormalities efficiently. To aggravate
the efficiency Support Vector Machine (SVM) can be used as a very good tool.
This project is an approach to classify the processed CT scan images of human
brain for the presence or absence of a tumor and if tumor is present then tumor
affected area or the tumor is recognized. The Support Vector Machine (SVM)
technology used here helps to locate the tumor and tumor affected area in case
of its presence. The technology is based on the concept of segmenting the CT
scan image of the human brain and then finding out the gradient of pixels in
different segments. On the basis of the pixel densities at different segments the
SV M classify the pattern of images having a tumor and without having a tumor.
Further this pattern is referred for tumor detection. Brain tumor segmentation is
mainly performed using iterative k-mean, Super-pixel, Hog-features, and SVM.
At first skull stripped CT scan image is taken as input. Then iterative K-mean is
used for clustering skull stripped image. After that Super-pixel is performed.
Using Hog-features data is generated. Then generated data is used for training.

Skull stripping of brain CT scan images is performed using intensity slicing.

The novelties in this project are skull stripping of brain CT scan images is
performed using intensity slicing which is a very basic operation in digital imade
processing, brain tumor detection is based on intensity density which removes
the use of any hard threshold value and brain tumor segmentation is mainly
performed using iterative k-means, superpixels, and HOG features these enables
us to use less amount of images for training machine and get a high accuracy.

The system generates skull stripped CT scan images and then perform tumor
detection and segmentation. The trained model almost has 98.5075% accuracy
for brain tumor detection and 96.72% accuracy for brain tumor segmentation.
The train dataset for tumor detection contains 326 images. These 326 images
comprise of 211 non-tumor and 115 tumor images. The train dataset for tumor
detection contains 31 tumor images and 31 ground truth (manually cut brain
tumor area) images. Both the models are trained by SVM model.
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Page |1

1.INTRODUCTION

1.1 Background: Brain tumor detection has been a significant field of
research in medical imaging for several decades. In the past, brain tumors were
primarily detected through invasive procedures such as biopsies and surgeries.
However, with the advancements in medical imaging technologies, non-invasive
methods for brain tumor detection have become possible. Several medical
imaging modalities are used to detect brain tumors, including computed
tomography (CT), magnetic resonance imaging (MRI), and positron emission
tomography (PET). These modalities produce images of the brain that can help
physicians identify the presence, location, size, and type of tumor.

In recent years, machine learning and artificial intelligence (Al) have been
increasingly used in the detection and diagnosis of brain tumors[1]. Machine
learning algorithms can be trained on large datasets of medical images to
recognize patterns that are characteristic of tumors. These algorithms can then
be used to analyze new images and provide accurate predictions of the presence
and type of tumor. The development of Machine learning algorithms for brain
tumor detection has the potential to improve the accuracy and speed of
diagnosis, leading to earlier detection and better treatment outcomes for patients.

1.2 Problem Definition: Brain tumor detection can be a complex and
challenging problem as it requires accurate and timely diagnosis in order to
provide appropriate treatment options. Brain tumor detection requires a
multidisciplinary  approach involving expertise from  neurologists,
neurosurgeons, radiologists, and oncologists, as well as the use of advanced
imaging techniques and technology. Second-tier cities often experience
significant population growth due to urbanization and migration from rural
areas. This can put strain on healthcare services, including the availability of
doctors. Due to heavy workload of radiologists, there might be a mistake in
diagnosis. Utilizing Machine Learning assisted tumor detection and digital
healthcare solutions can help bridge the gap between doctors in major cities and
patients in second-tier cities.

1.3 Objectives: This ML automated system can assist the experts as well as
generate report of the diagnosis of brain tumor detection. It also improves the
accuracy and speed of diagnosis. Beside the detection it also provides the
facilities of skull scripting and segmentation of tumor. This system can improve
patient outcomes, reduce healthcare costs, and save lives.
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1.4 Purpose, Scope, and Applicability:

1.4.1 Purpose: The purpose of brain tumor detection using ML is to
improve the accuracy and speed of diagnosis, as well as to assist
healthcare professionals in making more informed decisions about
treatment options for patients. ML algorithms can analyse large amounts
of medical imaging data and detect subtle abnormalities that may not be
easily visible to the naked eye, helping to identify brain tumors at an
early stage when they are more treatable. Additionally, it can assist in
reducing the number of unnecessary biopsies or surgeries by accurately
distinguishing between benign and malignant tumors. Overall, ML-
powered brain tumor detection can potentially improve patient
outcomes, reduce healthcare costs, and save lives.

1.4.2 Scope: ML-powered brain tumor detection systems have shown
promising results and are being actively researched and developed in the
field of medical imaging. These systems have the potential to assist
healthcare professionals in the early and accurate detection of brain
tumors, leading to timely interventions and improved patient outcomes.
It can analyse medical images such as MRI or CT scans with great
precision, potentially detecting subtle signs of brain tumors that may be
missed by human observers. This current system can detect and segment
brain tumor from CT scan images. It can aid radiologists in their
interpretation and provide a second opinion, thereby improving the
overall accuracy of diagnoses. But it has a few limitations, is does not
work properly where the skull volume is greater than brain volume.

1.4.3 Applicability: This brain tumor detection and segmentation
systems can be used in various healthcare settings where medical
imaging is performed. It can assist radiologists in their interpretation of
medical CT scan images. By highlighting potential abnormalities and
providing additional insights, these systems can aid in the accurate
detection and diagnosis of brain tumors. It can be implemented in
hospitals and clinics to support healthcare professionals in their decision-
making processes. They can help streamline workflows, improve
efficiency, and enhance diagnostic accuracy, ultimately leading to better
patient care. It can be employed in clinical trials and research studies to
assist in the assessment of treatment outcomes and monitoring of tumor
progression. These systems can provide objective measurements and
contribute to the evaluation of therapeutic interventions.
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1.5 Organization of Report

Survey of Technologies: In this chapter, the available technologies
related to this project that is various types of machine learning techniques
has been discussed. Some of the existing works that is related to this
project is also mentioned in this chapter.

System Design: This chapter contains basic design of the system,
discussion about the algorithms and data structures used in this project.

Implementation: This chapter defines the plan of implementation of the
project, the source code, the modifications, and improvements done to
improve the accuracy of the system.

Results and Discussion: In this chapter, the test results of the system
have been discussed. This chapter also contains about how a user can use
the system.

Conclusions: This chapter contains the limitations of the system and
discussions about the system can be further improved in future.
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2. SURVEY OF TECHNOLOGIES

RELATED STUDY

There is a significant amount of work [2] for MRI Skullstripping. In comparison,
skull stripping in CT images is very limited. In this context, John Muschelli et
al. [3] proposed a method in which a hard threshold has been applied first (0 —
100 HU) followed by the BET algorithm. The final mask has been obtained from
the hole-filling operation. A UNet CNN architecture for CT brain extraction has
been proposed by Zeynettin Akkus et al. [4]. This method produced
quantitatively impressive results with Dice Coefficient-0.998, recall-(0.999),
precision-0.998, and accuracy-1. Furthermore, Andrew Hoopes et al. [5]
proposed a skull-stripping method for all kinds of image modalities. This
method yields a “dice coefficient” of about 0.943 for CT scan images.

Approaches for Brain tumor detection from MRI images have achieved
significant progress [6]. However, a few works have recently been completed
using CT modalities. In some of his work, Abdulbaqi et al. [7] describe how
hidden Markov random fields and threshold techniques have been used to detect
brain tumours. An LVQ neural network architecture has been used by Fahmi in
his work [8] for the same purpose. For feature extraction zoning, an algorithm
with Learning Vector Quantization has been used. The proposed method is a fast
one, giving an accuracy 85%. Marcin Woz niak et al., in their work [9] propose
an architecture that combines convolutional neural network (CNN) with classic
architecture in this regard. The proposed method has achieved 95% accuracy.
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3. SYSTEM DESIGN

Machine learning is an application of artificial intelligence (Al) that provides systems the
ability to automatically learn and improve from experience without being explicitly
programmed. Machine learning focuses on the development of computer programs that can
access data and use it to learn for themselves. The process of learning begins with
observations or data, such as examples, direct experience, or instruction, in order to look for
patterns in data and make better decisions in the future based on the examples that we
provide. The primary aim is to allow the computers learn automatically without human
intervention or assistance and adjust actions accordingly.

About the Classifier: Support VVector Machine or SVM is one of the most popular
Supervised Learning algorithms, which is used for Classification as well as Regression
problems. However, primarily, it is used for Classification problems in Machine Learning.
The goal of the SVM algorithm is to create the best line or decision boundary that can
segregate n-dimensional space into classes so that we can easily put the new data point in
the correct category in the future. This best decision boundary is called a hyperplane.

SV M chooses the extreme points/vectors that help in creating the hyperplane. These extreme
cases are called as support vectors, and hence algorithm is termed as Support Vector
Machine. Consider the below diagram in which there are two different categories that are
classified using a decision boundary or hyperplane:

eA Maximum

Margin

Positive

¢ Hyperplane

Maximum
Margin
Hyperplane

Support
Vectors

>
(x1

Negative Hyperplane

Figure:1. SVM Classifier
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Mixed
e SVM
Figure: 2. SVM Classifier
3.1 Procedural Design:
0
USER > Brain tumor Result
detection
Figure: 3. Level-0-DFD
‘ Skull stripped Image
Skull stripped Image 03
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4. IMPLEMENTATION

4.1 Implementation Approaches:

Data collection: For skull stripping and tumor detection 125 tumor images and 210
non-tumor images were selected as dataset [10]. For tumor segmentation 31 images
having tumor were selected from the dataset and each image was manually cut
keeping the tumor and its affected area.

Data preparation: In tumor detection feature vector(F_V) is generated which is
used in training SVM model to generate pattern classification (Md_1). In tumor
segmentation feature vector(F_V_S) is generated which is used in training SVM
model to generate pattern classification (Md_S).

Workflow:
At first CT scan images taken, then skull stripping operation is performed.

Brain tumor detection training:

Step 1: Select image folder having non tumor images
Step 2: Select image folder having tumor images
Step 3: Train using SVM

Brain tumor segmentation training:

Step 1: Select image folder having skull stripped tumor images

Step 2: Select image folder having images of tumor and its affected area (images that
were manually cut)

Step 3: Train using SVM

Brain tumor detection and segmentation:

Step 1: CT scan images is taken as input

Step 2: Skull is stripped from given input images

Step 3: Presence of tumor is checked

Step 4: If tumor is present then tumor area is segmented.
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4.2 Coding Details and Algorithms:

» Algorithm for Brain skull removal (Algorithm 1).

Step 1: START
Step 2: Take CT scan image as input
Step 3: Convert it into grayscale
Step 4: Compute histogram of the grayscale image
Step 5: Apply otsu on the histogram (1:256)
t=otsu(hist,t);
Step 6: Apply otsu in histogram(1:t)
dt=otshu(hist,t);
Step 7: Store the foreground in Img_BiOtsu
Img_BiOtsu=Img_inG>t;
Step 8: Store the skull in Img_BidOtsu
Img_BidOtsu=Img_inG>dt;
Step 9: Calculate the largest connected component of skull and store it in CC and
Img_Big will have index of maximum intensity set to 1.
Step 10: Generate a head mask
Mask=imfill(Img_Big,'holes’);
Step 11: Perform intensity level slicing to get the upper limit and lower limit of brain
skull,
Step 12: Create a hypothetical skull area
Step 13: Find the threshold to seperate skull and bringt brain pixels
Step 14: Get the thresold from minimum equlidean distance
Step 15: Perform morphological errosion to get rid on weak and narrow connections
Step 16: Iterative morphology is performed to separate brain from non-brain pixel
Step 17: Largest connected component of brain bulb is separated
Step 18: Trim the large bulb to remove junction bright pixels
Step 19: STOP.

» Code:

function [Img_brain,Skull] = ctss(Img_inG)
hist=imhist(Img_inG);

t=otshu(hist,256);

dt=otshu(hist,t);

Img_BiOtsu=Img_inG>t;
Img_BidOtsu=Img_inG>dt;

CC = bwconncomp(lmg_BidOtsu);

Img_Big = zeros(size(Img_BidOtsu));
numOfPixels = cellfun(@numel,CC.PixelldxList);
[unused,indexOfMax] = max(numOfPixels);
Img_Big(CC.PixelldxList{indexOfMax}) = 1;

Mask=imfill(Img_Big,'holes");

% —----mmmmmmmmeem nobp: Number of Background Pixel || Img_inGBrev: background
masked image . %

nobp=sum(sum(hist))-sum(sum(Mask));
Img_inGBrev=Img_inG.*uint8(Mask);
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%Head_hist=imhist(Img_inGBrev);
%Img_inGBrev=imadjust(Img_inGBrev);

%

Img_inGBrev = imgaussfilt(Img_inGBrev,2);
Img_inGBrev=Img_inGBrev.*uint8(Mask);
Head_hist=imhist(Img_inGBrev);
%figure,imshow(Img_inGBrev),title(‘blur');
mn=round(mean(mean(Img_inGBrev)));
Ht_I=otshu(Head_hist(1:mn),mn);
Ht_u=otshu(Head_hist(mn+1:256),256-mn);
Ht_u=Ht_u+mn;

% ------m-m oo hypothetical Skull area determination %
SkullM=Img_inGBrev>Ht_u;

Skull=uint8(SkullM).*Img_inGBreyv;

%figure,imshow(Skull);

% --------- finding the threshold to seperate skull and bringt brain pixels
%--highest skull intensity contributing peak--%
[smax,smaxi]=max(Head_hist(Ht_u:256));

smaxi=smaxi+Ht_u-1;

%--considering only hypothetical skull pixels--%

Hh=zeros(256,1);

Hh(Ht_u+1:256)=Head_hist(Ht_u+1:256);

%-- normalizing the histogram limit--%

Hh=(Hh./max(Hh)).*256;

%--- getting the thresold from minimum equlidean distance--%
for i=smaxi:-1:1

dist(i,1)=sqrt(Hh(i,1)*2+(256-1)"2);

end

[un,mi]=min(dist);

skull_t=Skull>mi;

%..___._Intensity slicing %

Img_b=(Img_inGBrev > Ht_| & Img_inGBrev < mi);
%figure,imshow(Img_b);

%--------- morphological errosion to get rid on weak and narrow connections
se=strel('disk’,2);

Img_d=Img_b;

Img_b=imopen(Img_b,se);

% -------- largest connected componet analysis

CC = bwconncomp(Img_b);

Img_larg = zeros(size(Img_b));

numOfPixels = cellfun(@numel,CC.PixelldxList);
[unused,indexOfMax] = max(numOfPixels);
Img_larg(CC.PixelldxList{indexOfMax}) = 1,
Img_Big=Img_larg;



Page |15

%--iterative morphology to separate brain from non brain pixel
Img_t=edge(imfill(Img_larg,'holes’)).* edge(imfill(Img_d, holes"));
1=3;

while(sum(sum(lmg_t))>0)
se=strel(‘disk’,i);
Img_Big=imopen(Img_Big,se);
i=i+1;
Img_t=edge(imfill(Img_Big,'holes")).* edge(bwconvhull(Img_d));
%imshow(Img_Big);
end
Img_BM=imfill(Img_Big, holes’);

% ---- Largest connected component will give the brain bulb
CC = bwconncomp(Img_BM);

Img_BL = zeros(size(Img_BM));

numOfPixels = cellfun(@numel,CC.PixelldxList);
[unused,indexOfMax] = max(numOfPixels);
Img_BL(CC.PixelldxList{indexOfMax}) = 1,

% trimming the large bulb to remove junction bright pixels
se=strel(‘disk’,3);

Img_BL=imerode(Img_BL,se);
%figure,imshow(Img_BL),title('BrainBinary');
Img_brain=Img_inG.*uint8(Img_BL);
%figure,imshow(Img_brain),title('Brain’);

Skull= Mask-Img_BL;

end

» Algorithm for collecting data from skull removed images (Algorithm 2).

Step 1: START
Step 2: Read the image generated after skull scripting from algorithm (Algorithm 1).
Step 3: Resize it into a matrix of size 60 x 60.
Step 4: Segment the 60 x 60 matrix into 36 blocks of size 10 x 10 each.
Step 5: For each 36 blocks of size 10 x 10 each, transform all intensities to range O to 1.
Step 6: For k = 1 to 36 repeat
Let D represent transformed intensity for each block
D=uint8(B(:,:,k))
Sum=0
Step 7: For i =11to 10 repeat
Step 8: For j =1to 10 repeat
Sum = Sum+D(i, j)

End Step 8

End Step 7

End Step 6

Step 9: Set all the data of summation of each block in a matrix E.

Step 10: Set all the values of E in DATA of size 1 x 36

Step 11: Set feature vector 0 for non tumor data set, and save itas T_V.
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T _V=zeros(size(DATA,1),1);
save("F_V""DATA","T_V");
Step 12: Load F_V.mat
Repeat from step 1 — 10
Set target vector 1 for tumor data set, and save itas T_V _t
T _V_t=ones(size(DATA t,1),1);
DATA=[DATA;DATA t];
T V=[T_V;T_V_t];
save("INPUT","DATA","T_V");
Step 13: Write T_V and T_V_t as components of INPUT.mat
Step 14: STOP.

» Code:

folder = uigetdir(); %load directory
Files = dir(fullfile(folder, *.jpg"); % jpg type of file in the ‘folder'

%Files = dir(fullfile(folder, {'*.*";"*.jpg";"*.png’;"*.dcm’;"*.jpeg'})); % jpg type of file in
the 'folder'

numfiles = length(Files);
%folder_out = uigetdir(); %load directory

DATA(numfiles,36) = 0;

% Progress Bar ...
h = waitbar(0, 'Processing Data..', 'Name', 'Please Wait');

for kn = 1:numfiles

path=[folder "\' Files(kn).name];
Img_in=imread(path);

%%%%%%%%%%%

[unused,dim]=size(size(Img_in));
if dim>2
Img_inG=rgb2gray(Img_in);
else

Img_inG=Img_in;
end

[Img_brain, Skull]=ctss(Img_inG);

%%%%%%%%%%%

%%%%%%%% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %%
%%%%%%%% %% %% %% %% %% %% %% %% % %% % %% %% %% %% %% %% %%
%%%%

|_G=Img_brain;

%Resize

I_r=imresize(l_G,[60,60]);
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Block(10,10,6*6)=0;
%sub(10,10,6*6)=0;
B(10,10,6*6)=0;
E(:,:,36)=0;

z=1,

for i=1:1:6
for j=1:1:6
Block(:,:,z)=1_r(((i-1)*10+1):10*i,((j-1)*10+1):10%));
Z=7+1;
end
end

%%%%%%%% %% %% %% %% %% %% %% %% %% %%
%%%%%%%% %% %% %% %% %% %% %% %% %% % % %% %% %% %
for k=1:1:36

W-=uint8(Block(:,:,k));

X=uint8(B(:,:,K));

for 1=1:1:10
form=1:1:10
X(I,m) = W(I,m)/255;
end
end
for s=1:1:6
forp=1:1:6
B(:,:,k)=X;
end
end
end
%%%%%%%% %% %% %% %% % %% %% %% % %% %% %% % %% %% %% % %% %%
%%%%%%%% %% %% %% %% % %% %% %% % %% %% %% %% % %% %% % %% %%
%%
for k1=1:1:36
D=uint8(B(:,:,k1));
Sum =0;
fori1=1:1:10
forj1=1:1:10
Sum = Sum + D(i1,j1)*1;
end
end
E(k1)=Sum;
end

e Normal:

% kn = number of files
forij=1:1:36

DATA(kn,i))=E(:,:ij);
end
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%0 Progress Bar........c.ueveiiiiiiei i
pause(0.1);

waitbar(kn/numfiles, h, sprintf('Processing Data ...%d%%',
round(100*kn/numfiles)));

end

T_V=zeros(size(DATA,1),1);
save("F_V","DATA""T_V");

e Tumor:

for ij = 1:1:36
DATA_t(kn,ij)=E(:,.,ij);
end

%0 Progress Bar.........ccooiieiiiiieiieeieeee e
pause(0.1);

waitbar(kn/numfiles, h, sprintf('Processing Data ...%d%%/,
round(100*kn/numfiles)));

end

T _V_t=ones(size(DATA t,1),1);

DATA=[DATA:DATA _{];
T V=[T_V:T_V_{;
save("INPUT" "DATA","T_\/");

Algorithm of training for brain tumour detection (Algorithm 3).

Step 1: START
Step 2: Load INPUT.mat from Algorithm 2.
Step 3: Randomly select 80% of data and train them using SVM model.
Step 4: With remaining 20% of data SVM model is tasted.
Step 5: Training and testing using SVM model gives us a confusion matrix C
Step 6: Accuracy is then calculated from this confusion matrix.
Step 7: Save the data after training SVM model
save("MD","Md1");
Step 8: STOP.
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Code:

load('INPUT.mat"):;
X=DATA:
y=T_V;

rand_num = randperm(size(X,1));
X_train = X(rand_num(1:round(0.8*length(rand_num))),:);
y_train = y(rand_num(1:round(0.8*length(rand_num))),:);

X_test = X(rand_num(round(0.8*length(rand_num))+1:end),:);
y_test = y(rand_num(round(0.8*length(rand_num))+1:end),:);

¢ = cvpartition(y_train,'k',5);
h = waitbar(1,'Please wait... SVM model is training’);

Md1l =

fitcsvm(X_train,y_train,'KernelFunction','rbf','OptimizeHyperparameters','auto’,...
'HyperparameterOptimizationOptions',struct(' AcquisitionFunctionName',...
‘expected-improvement-plus’,'ShowPlots',false)); % Bayes' Optimization ??.

%%% Final test with test set

X _test w_best_feature = X_test;

test_accuracy_for_iter = sum((predict(Md1,X_test w_best_feature) ==
y_test))/length(y_test)*100

c=confusionmat(y_test,predict(Md1,X_test w_best feature));

% Close the waitbar

close(h);

msgbox(‘Training complete.’, 'Done’, 'modal’); % Create a message box with an
"OK" button

save("ACC_D","test_accuracy_for_iter");
save("MD","Md1");
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» Algorithm for Brain tumor detection(Algorithm 4).

Step 1: START

Step 2: Load MD.mat from Algorithm 3.

Step 3: Take an image as input.

Step 4: Remove the skull from the image using algorithm (Algorithm 1).

Step 5: Collect different data from the skull stripped image by following the steps 3
to steps 10 of Algorithm 2.

Step 6: Use predict function to predict if there is tumor
t=predict(MD1,arr)

Step 7: If t ==1 tumor is detected.

Step 8: If t==0 tomor is not present

Step 9: STOP.

Code:

global I;
[filename,filepath] = uigetfile({"™*.*";"*.jpg’;"*.png’;"*.dcm’;"*.jpeg'}, 'Search image
to be displayed");

fullname = [filepath,filename];
| = imread(fullname);

axes(handles.axesl);

imshow(1);

%%%%%0%% %% %% % %% %% %% %% %% %% %% %% %% % %% %% % %% % %
%%%%%%%% % %% % %% %% %% %% %% %% %% %% %% % %% %% % %% % %
%%%%%6%%% % %% % %% %% %% %% %% %% %% %% %%

% --- Executes on button press in SKULL_REMOVE.
function SKULL_REMOVE_Callback(hObject, eventdata, handles)
global I Img_brain

N
[unused,dim]=size(size(l));
if dim>2
Img_inG=rgb2gray(l);
else
Img_inG=l,
end

[Img_brain, Skull]=ctss(Img_inG);
%%%%%%%%%%

axes(handles.axes?2);
imshow(Img_brain);
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%9%0%%%%%% %% %% %%%% %% %% %% % % %% %% %% %% % %% % %% %%
%9%%%%%%%% %% %%%%% %% %% %% % % %% %% %% %% % %% %%%%%
%%%%%%%%% %% %%%%% %% %% %% %% %% %% %%

% --- Executes on button press in TUMOR_DETECTION.
function TUMOR_DETECTION_Callback(hObject, eventdata, handles)

load("MD.mat");
global Img_brain
|_G=Img_brain;

%Resize
I_r=imresize(l_G,[60,60]);

A(10,10,6*6)=0;
B(10,10,6*6)=0;
E(:,:,36)=0;
arr(1,36) = 0;
z=1,

fori=1:1:6
forj=1:1:6

A(,5,2)=1_r(((i-1)*10+1):10*1,((j-1)*10+1):10%});
z=7+1;
end
end

for k=1:1:36
W=uint8(A(:,:,K));
X=uint8(B(:,:,K));

for 1=1:1:10
form=1:1:10
X(I,m) = W(I,m)/255;
end
end
for s=1:1:6
forp=1:1:6
B(:,:,k)=X;
end
end
end

for k1=1:1:36
D=uint8(B(:,:,k1));
Sum =0;
fori1=1:1:10
forj1=1:1:10
Sum = Sum + D(il,j1);
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end
end
E(k1)=Sum;
end

forij=1:1:36
arr(L,ij)=E(,:.ij);
end

t=predict(Md1,arr);

ift==1

set(handles.Detection_Result,'string’, Tumor Detected');
else

set(handles.Detection_Result,'string’," Tumor Not Detected");
end

» Algorithm for collecting data from CT Tumor and ground truth images
(Algorithm 5):

Stepl. START
Step2. CT scan tumor image(T1) is taken as first input and it's corresponding ground
truth(manually tumor cut area)(G1) is taken as second input.
Step3. The skull in T1 is removed using algorithm (Algorithm 1).
Step4. Iterative k-mean is applied on skull stripped T1.At first 6 clusters were formed and
then from these 6 clustes 5 clusters  were formed using K-mean.
Step5. Super pixel clustering is applied to these 5 clustered images. Number of super pixel
taken here is 64.
Step6. For every super pixel repeat the following steps
Step 6.1 If the superpixel is in foreground
Step 6.1.1 Generate target vector
Step 6.1.2 A window of 250x250 is generated keeping centroid of the superpixel
at the center.
Step 6.1.3 Hog feature extraction technique is applied on the data available on
these 250x250 window.
Step 6.1.4 4 statistical properties, 4 gray level co-relation matrix properties and
20736 hog features are stored in matrix DATAL.
Step 6.1.5 If the target vector of super pixel is 1 then using rotation from 45° to
315° to generate augmented data for class balancing.
Step7. In matrix DATA the normalized form of DATAL is stored.
Step8. Target vector is sorted in descending order.
Step9. Normalization vector Div is created for further reference.
Step10. In a matrix FV_S, DATA and target vectors are saved.
Stepll. In a matrix DIV Div is saved.
Stepl2.STOP
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> Code:

DATA_S=[];
T V_S=[I;

save("F_V","DATA S""T V_S");
idx=0;

folder = uigetdir(); %load directory
Files = dir(fullfile(folder, *.jpg"); % jpg type of file in the ‘folder’
numfiles = length(Files);

folderl = uigetdir(); %load directory

Files1 = dir(fullfile(folderl, *.jpg")); % jpg type of file in the ‘folder’
numfilesl = length(Filesl);

load("F_V")

[idx,unused]=size(DATA_S);

% idx =1;

% Progress Bar .......ooccvvvvieiiienie e
h = waitbar(0, 'Processing Data..', 'Name', 'Please Wait');

for kn = 1:numfiles

path=[folder \' Files(kn).name];
Img_in=imread(path);

% Img_in=rgb2gray(Img_in);
[unused,dim]=size(size(Img_in));

if dim>2
Img_inG=rgb2gray(Img_in);
else

Img_inG = Img_lin;
end
[row,col]=size(Img_inG);
R=row/200;

Img_inG=imresize(Img_inG,[uint8(row/R), uint8(col/R)]);
[row,col]=size(Img_inG);

%%%%%% ---- skull Stripping
[Img_inG,Skull]=ctss(Img_inG);

%%%%%% -- background masking
mask=masking(Img_inG);

%%%%%browse ground Truth
pathl=[folderl \' Files1(kn).name];
Img_gt=imread(pathl);

% path1=[folderl \' Files1(kn).name];
% Img_gt=imread(pathl);
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[unused,dim]=size(size(Img_gt));

if dim>2
Img_gtG=rgb2gray(Img_gt);
else
Img_gtG = Imgimg_gt_in;
end

Img_gtG=imbinarize(Img_gtG);
Img_gtG=imresize(Img_gtG,[row,col]);
%%%%% ------ iterative kmean

I=Img_inG;

for k=6:-1:5
I=imgaussfilt(l,round(k/2));

[I,L]=super(uint8(1),k);

%figure,imshow(l);

end

n=64;
[L,numLabels] = superpixels(l,n,'Method','slic’);
Img_sup2=zeros(size(l));
[r,c]=size(Img_inG);
for i=1:numLabels
Temp_i=L==i;
tot=sum(sum(Temp_i));
Img_i=Img_inG.*uint8(Temp_i);
mn(i,1)=sum(sum(Img_i))/tot;
bg_check(i,1)=sum(sum(mask.*Temp_i));

%%%%%%%%wheather SuperPixel is a background/ foreground

if bg_check(i,1)>(tot/2)
%Target vector generation
idx=idx+1;
target=sum(sum(lmg_gtG.*Temp_i));

if target>tot/4
T V1(idx,1) =1;

else
T _V1(idx,1) =0;
end

%T_V1(idx,2) = bg_check(i,1);
% creating 250x 250 window
stats = regionprops(Temp_i, '‘Centroid");
centroid = stats.Centroid;
ws=125;
if centroid(2)-ws<1
nrb=1;

else
nrb=centroid(2)-ws;



%

%

%

%

%

end

if centroid(2)+ws>r
nre=r;

else
nre=centroid(2)+ws;

end

if centroid(1)-ws<1
nch=1;

else
ncb=centroid(1)-ws;

end

if centroid(1)+ws>c
nce=c;

else
nce=centroid(1)+ws;
end

nrb=new row beginning
nrb=floor(nrb);

nre=new row ending
nre=floor(nre);

ncb=new column beginning
ncb=floor(ncb);

nrb=new column ending
nce=floor(nce);

% T_V1(idx,3:6)=[nrb, nre, ncb, nce];
hog_inp=Img_i(nrb:nre,nch:nce);
%figure,imshow(uint8(hog_inp));
Hog_data = hog_feature_vector(hog_inp);
h_size = size(Hog_data);

Img_inG_d=double(Img_inG);
entropy=0;

energy=0;

contrast=0;

homogeneity=0;

count = 0;

count2 = 0;

for j=1:r
for k=1:c

if L(j,k)==i

if Img_in2(j,k)>0
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count2 = count2 + 1;
end

count = count + 1,
entropy=entropy+(Img_inG_d(j,k)*log2(double(Img_inG_d(j,k))));
energy=energy+(Img_inG_d(j,k)"2);
contrast=contrast+((j-k)*"2*Img_inG_d(j,k));
homogeneity=homogeneity+((1/(1+(j-k)*2))*Img_inG_d(j,k));
end
end
end

DATAL(idx,6) = count;

if isnan(entropy)
entropy = 0;

end

DATAL(idx,1)=entropy/count;
DATAL(idx,2)=energy/count;
DATAL(idx,3)=contrast/count;
DATAL(idx,4)=homogeneity/count;

indices = find(L ==1); % Find indices where L equals i
count = numel(indices); % Count the number of pixels in the superpixel

% Use linear indexing to extract pixel values
pixelVValues = Img_inG_d(indices);

% Calculate mean and sum using vectorized operations
meanValue = sum(pixelValues) / count;
sumOfSquares = sum((pixelValues - meanValue)."2);

% Calculate variance and standard deviation
variance = sumOfSquares / count;
std_dev = sqgrt(variance);

%mean
DATAIL(idx, 5) = meanValue;

%variance

DATAIL(idx, 7) = variance;

DATAIL(idx, 8) = std_dev;

DATAL(idx,9:h_size(1,2)+8)=Hog_data;

if (T_V1(idx,1) ==1)
for ang=45:45:315
hog_ang=imrotate(hog_inp,ang, nearest','crop’);
Hog_data = hog_feature_vector(hog_ang);
idx=idx+1;

DATAL(idx,1)=entropy/count;
DATAL(idx,2)=energy/count;
DATAL(idx,3)=contrast/count;
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DATAL(idx,4)=homogeneity/count;
DATAL(idx, 5) = meanValue;

Y%variance
DATAL(idx, 7) = variance;
DATAL(idx, 8) = std_dev;
DATAL(idx,9:h_size(1,2)+8)=Hog_data;
T V1(idx,1) =1,
%figure,imshow(uint8(hog_ang));
end
end
end
end

%0 Progress Bar.........ccooiiiiiiieeiiie e
pause(0.1);
waitbar(kn/numfiles, h, sprintf('Processing Data ...%d%%', round(100*kn/numfiles)));

end

[Sort,index] = sortrows(T_V1,"descend");
%T_V=Sort(1:floor((2.5)*sum(Sort)));

T_V_S=Sort;
%DATA=DATAL(index(1:floor((2.5)*sum(Sort))),:);
DATA_S=DATAIL(index(:),:);

DATA _S(:;,1:8)=DATA_S(:,1:8)./max(DATA_S(:,1:8));

%For normalizing data in test
Div=max(DATAL(:,1:8));

save("F_V_S""DATA S""T V_S","-v7.3"):
save("DIV","Div");

» Algorithm for training for brain tumour segmentation (Algorithm 6).

Step 1: START
Step 2: Load FV_S.mat from Algorithm 5.
Step 3: Randomly select 80% of data and train them using SVM model.
Step 4: With remaining 20% of data SVM model is tasted.
Step 5: Training and testing using SVM model gives us a confusion matrix C.
Step 6: Accuracy is then calculated from this confusion matrix.
Step 7: Save the data after training SVM_S model.
save("MD_S","Md1");
Step 8: STOP
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> Code:

load('F_V_S.mat');
% load('DIV.mat');
X=DATA_S;
y=T_V_S;

rand_num = randperm(size(X,1));
X_train = X(rand_num(1:round(0.8*length(rand_num))),:);
y_train = y(rand_num(1:round(0.8*length(rand_num))),:);

X_test = X(rand_num(round(0.8*length(rand_num))+1:end),:);
y_test = y(rand_num(round(0.8*length(rand_num))+1:end),:);

¢ = cvpartition(y_train,'k',5);
h = waitbar(1,'Please wait... SVM model is training’);

Mdl =
fitcsvm(X_train,y_train,'KernelFunction','rbf','OptimizeHyperparameters','auto’,...
'HyperparameterOptimizationOptions',struct('AcquisitionFunctionName',...

‘expected-improvement-plus','ShowPlots',false)); % Bayes' Optimization ??.

%%% Final test with test set

X _test_ w_best feature = X _test;

test_accuracy_for_iter = sum((predict(Md1,X_test w_best_feature) ==
y_test))/length(y_test)*100

c=confusionmat(y_test,predict(Md1,X_test w_best feature));

% Close the waitbar

close(h);

msgbox('Training complete.’, 'Done’, 'modal’); % Create a message box with an "OK"
button

save("ACC_S""test_accuracy_for_iter");
save("MD_S","Md1");
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» Algorithm for Brain tumor segmentation (Algorithm 7).

Step 1: START
Step 2: Load MD.mat from Algorithm 6 and DIVV.mat from Algorithm 5
Step 3: Take an image as input.
Step 4: Remove the skull from the image using algorithm (Algorithm1).
Step 5: Repeat Step4 to Step6 of Algorithm 5 and get Arr(all 20744 properties) for
the Input image.
Step 6: Normalize the data
Arr(;,1:8)=Arr(:,1:8)./Div,;
Step 7: Use predict function to predict the area of tumor.
Step 8: Show the tumor.
Step 9: STOP.

> Code:

load("MD_S.mat");
load("DIV.mat");

idx = 0;

% [Img,path]=uigetfile("*.jpg");

% Img_in=imread(strcat(path,Img));
global Img_brain
Img_in=Img_brain;

[unused,dim]=size(size(Img_in));

if dim>2
Img_inG=rgb2gray(Img_in);
else

Img_inG = Img_brain;
end
[row,col]=size(Img_inG);
R=row/200;

Img_inG=imresize(Img_inG,[uint8(row/R), uint8(col/R)]);
[row,col]=size(Img_inG);

%%%%%% ----skull Stripping

% [Img_inG,Skull]=ctss(Img_inG);

%%%%%% --background masking
mask=masking(Img_inG);

I=Img_inG;

for k=6:-1:5
I=imgaussfilt(l,round(k/2));

[1,L]=super(uint8(1),k);

%figure,imshow(l);

end

n=64;
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[L,numLabels] = superpixels(l,n,'Method','slic’);
Img_sup2=zeros(size(l));
[r,c]=size(Img_inG);
for i=1:numLabels
Temp_i=L==i;
tot=sum(sum(Temp_i));
Img_i=Img_inG.*uint8(Temp_i);
mn(i,1)=sum(sum(lmg_i))/tot;
bg_check(i,1)=sum(sum(mask.*Temp_i));

%9%%%%%%%% %% % %% %% %% %% % %% %% %%

%%%%%%% %% %% % %% %% % %% %% %% % %% %% %% %
%%%%%%%%wheather SuperPixel is a background/ foreground

if bg_check(i,1)>(tot/2)

idx=idx+1;
sn(idx,1) =1;
stats = regionprops(Temp_i, 'Centroid’);
centroid = stats.Centroid;
ws=125;
if centroid(2)-ws<1
nrb=1;

else
nrb=centroid(2)-ws;

end

if centroid(2)+ws>r
nre=r;

else
nre=centroid(2)+ws;

end

if centroid(1)-ws<1
ncb=1;

else
ncb=centroid(1)-ws;

end

if centroid(1)+ws>c

nce=c;

else

nce=centroid(1)+ws;

end

nrb=floor(nrb);

nre=floor(nre);

ncb=floor(ncb);

nce=floor(nce);

hog_inp=Img_i(nrb:nre,nch:nce);
% hog_inp=uint8(Temp_i).*Img_i;
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Hog_data = hog_feature_vector(hog_inp);
h_size = size(Hog_data);

[r,c]=size(Img_inG);
Img_inG_d=double(Img_inG);
entropy=0;

energy=0;

contrast=0;

homogeneity=0;

count = 0;

count2 =0;

for j=1:r
for k=1:c
if L(j,k)==i

if Img_in2(j,k)>0
count2 = count2 + 1;
end

count = count + 1,
entropy=entropy+(Img_inG_d(j,k)*log2(double(Img_inG_d(j,k))));
energy=energy+(Img_inG_d(j,k)"2);
contrast=contrast+((j-k)*2*Img_inG_d(j,k));
homogeneity=homogeneity+((1/(1+(j-k)*2))*Img_inG_d(j,k));
end
end
end

Arr(idx,6) = count;

if isnan(entropy)
entropy = 0;

end

Arr(idx,1)=entropy/count;
Arr(idx,2)=energy/count;
Arr(idx,3)=contrast/count;
Arr(idx,4)=homogeneity/count;

indices = find(L ==i); % Find indices where L equals i
count = numel(indices); % Count the number of pixels in the superpixel

% Use linear indexing to extract pixel values
pixelValues = Img_inG_d(indices);

% Calculate mean and sum using vectorized operations
meanValue = sum(pixelValues) / count;
sumOfSquares = sum((pixelValues - meanValue)."2);

% Calculate variance and standard deviation
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variance = sumOfSquares / count;
std_dev = sqrt(variance);

%mean
Arr(idx, 5) = meanValue;

%variance

Arr(idx, 7) = variance;

Arr(idx, 8) = std_dev;
Arr(idx,9:h_size(1,2)+8)=Hog_data;

end
end
%%%%%%%% %% %% %%
for i=1:r
forj=1:c
I_c(i,j)=mn(L(i.j),1);
end
end

%%%%%%%%%%%% % %%
Arr(:,1:8)=Arr(;,1:8)./Div;

% if size(Arr,2)<dl

%

% end

|_out = zeros(r,c);

t = predict(MdZ1,Arr);
tsize = size(t);

for i = 1:tsize(1)
Temp_i2 = L==sn(i);

% t=predict(Md1,DATA);
ift(i) ==
|_out=1_out + Temp_i2;
end
end

% imshow((l_out));

axes(handles.axes3);
imshow(l_out);

axes(handles.axes4);
imshow(uint8(l_c));
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1.3 Modifications and Improvements:

In the time of development of the system, there are some kinds of difficulties have been
faced. Like convex hull is used for skull stripping, but the problem was the noisy output
image. So, intensity Slicing is used instead of convex hull. Pattern recognition is used instead
of hard threshold. But, by fixing this type of issues the system has been developed finally.
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RESULTS AND DISCUSSION

5.1 Test Reports:

The system generates skull stripped CT scan images and then perform tumor detection
and segmentation. The trained model almost has 98.5075% accuracy for brain tumor
detection and 96.72% accuracy for brain tumor segmentation. The train dataset for
tumor detection contains 325 images. These 325 images comprise of 210 non-tumor
and 115 tumor images. The train dataset for tumor detection contains 31 tumor images
and 31 ground truth (manually cut brain tumor area) images. Both the models are
trained by SVM model.

Confusion Matrix:

A confusion matrix is a matrix that summarizes the performance of a machine learning
model on a set of test data. It is often used to measure the performance of classification
models, which aim to predict a categorical label for each input instance. The matrix
displays the number of true positives (TP), true negatives (TN), false positives (FP),
and false negatives (FN) produced by the model on the test data.

Actual Values

Positive (1) Negative (0)

Positive (1) TP FP

Negative (0) FN TN

Predicted Values

Figure. 10: Confusion Matrix

Some metrics are calculated from confusion matrix:

Accuracy: Accuracy is used to measure the performance of the model. It is the ratio of
Total correct instances to the total instances.

Accuracy = (TP+TN)/ (TP+TN+FP+FN)

Precision: Precision is a measure of how accurate a model’s positive predictions are.
It is defined as the ratio of true positive predictions to the total number of positive
predictions made by the model.
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Precision = TP/ (TP+FP)

Recall: Recall measures the effectiveness of a classification model in identifying all
relevant instances from a dataset. It is the ratio of the number of true positive (TP)
instances to the sum of true positive and false negative (FN) instances.

Recall = TP/(TP+FN)

Obtained Confusion matrix for brain tumor detection:

TP: Image data is given as tumor and is predicted as tumor.

TN: Image data is given as non tumor and is predicted as non tumor.
FP: Image data is given as tumor and is predicted as non tumor.

FN: Image data is given as non tumor and is predicted as tumor.

Positive (1) Negative (0)
Positive (1) TP =41 FP=1
Negative (0) FN=0 TN =25
Table no.1

Accuracy = (TP+TN)/ (TP+TN+FP+FN)
= (41+25)/ (41+25+1+0)
=0.9850746

Precision = TP/(TP+FP)
=41/ (41+1)
=0.97619

Recall = TP/(TP+FN)
=41/ (41+0)
=1
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Obtained Confusion matrix for brain tumor segmentation:

TP: Superpixel is given as tumor and is predicted as tumor.

TN: Superpixel is given as non tumor and is predicted as non tumor.
FP: Superpixel is given as tumor and is predicted as non tumor.

FN: Superpixel is given as non tumor and is predicted as tumor.

Positive (1) Negative (0)
Positive (1) TP =99 FP=5
Negative (0) |FN=3 TN =137
Table no. 2

Accuracy = (TP+TN)/(TP+TN+FP+FN)
= (99+137)/ (99+137+5+3)
=0.9672

Precision = TP/(TP+FP)
=99/ (99+5)
=0.9519

Recall = TP/(TP+FN)
=99/ (99+3)
=0.9705

5.2 User Documentation:
5.2.1 About System:

The project can be divided into three segments. First segment deals with skull
stripping; second segment deals with brain tumor detection; and the third
segment deals with segmentation.This System stripped skull from the CT scan
images. If tumor is detected, then tumor segmented area is given as output
otherwise Tumor not detected is given as output. Here Support Vector Machine
(SVM) is used to train data and predict the presence of tumor.
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5.2.2 How to use:
Prerequisite:
Hardware components:

e Minimum System Requirements:
Processor: Any Intel or AMD x86-64 processor
RAM: 4 GB
Disk Space: 2.5 GB, 4-6 GB for typical installation
Operating System: Windows, macOS, or Linux

e Recommended System Requirements:
Processor: Any multicore processor with a speed of 3.0 GHz or higher
RAM: 8 GB or more
Disk Space: SSD with at least 20 GB of free space for optimal performance
Graphics: No specific requirements for most MATLAB programs, but a
dedicated GPU may be beneficial for some applications (e.g., Deep Learning)

Software: MATLAB (version above 2019).

5.2.3 Features:
After running MATLAB code ‘GUI_DESIGN”, the following GUI will appear:

[ G DESIEN

Figure. 11: GUI
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BROWSE INPUT: For browsing and select CT scan images

[& cun pEsieN

Figure. 12: BROWSE INPUT

REMOVE SKULL: ‘REMOVE SKULL" will remove skull from the input image. The skull
stripped image will be shown in a dummy box in the figure. 13

[®) B pesign

Figure.13: REMOVE SKULL



Page |39

DETECT TUMOR: This feature shows the tumor is present or not. The result will
be shown in Detection Result as given in the figure. 14

@ GULOESIGN -

m Delection Result
Tumor Detected

Figure.14: DETECT TUMOR

SEGMENT TUMOR: This button shall be clicked only if tumor is present. On
clicking this button, the tumor affected will be shown as given in the figure. 15

[ GUl DEsIGN

'

Detection Result
Tumor Detected

Figure.15: SEGMENT TUMOR
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RESET: This button will set all the parameters BROWSE INPUT, REMOVE
SKULL, DETECT TUMOR, SEGMENT TUMOR to null. The figure. 16 given
bellow gives a clear view

[} sulDesich -

: - -

Figure.16: RESET

TRAIN FOR DETECTION: On clicking this button the following GUI in the figure
will appear:

[& Tmin_pant desian

"WELCOME TO THE TRAINING PAGE
1. Click the below button to uppload the data set of normal brain images:

2. Click the below button to uppload the data set of brain tumor images:

3. Click the below button to train the data sets

4. Click the below button for testing

Figure. 17: TRAIN FOR DETECTION
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NORMAL FOLDER: Used to select folder containing normal brain CT scan images.
TUMOR FOLDER: Used to select folder containing tumor brain CT scan images.
TRAIN DATA SET: Uses SVM for training.

TEST TUMOR: On clicking this button GUI will be redirected to figure no 10.

TRAIN FOR SEGMENTATION:

(& Segamntation train_ Kew -

WELCOME TO SEGMENTATION TRAINING PAGE

1. Click the below button to select the tumor data set & then select
the data set having only tumor pixels

2. Click the below button to train the data set

3. Click the below button for segmentation of tumor

Figure. 18: TRAIN FOR SEGMENTATION

INPUT DATASET: Used to select folder containing brain tumor CT scan images
and select folder containing brain tumor images these images are manually cut.

TRAIN DATA SET: Uses SVM for training.

SEGMENT TUMOR: On clicking this button we will be redirected to figure no 11.
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Skull Tumor Detection Tumor Segmentation
Input Image Stripped Ground Remarks
Image Prediction | Ground Truth Result
Truth
1.
TUMOR | TUMOR ALMOST
IS IS SAME
. PRESENT | PRESENT
2.
N TUMOR | TUMOR
IS IS OVERSIZED
PRESENT | PRESENT
% v <8
3.
TUMOR | TUMOR IS
ISNOT NOT | - | e e
_ PRESENT | PRESENT
Y YO
4,
TUMOR | TUMOR IS
ISNOT NOT | - | e e
PRESENT | PRESENT
/
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6. CONCLUSIONS

6.1 Conclusion:

The current project work is dedicated to the design and development of a tumor detection and
segmentation system which is based on SVM (Support Vector Machine), Hog (Histogram of
Gradient), Super pixel, Iterative K-mean and Otsu thresholding.The SVM Machine Learning
tool is used to train the machine to identify the tumor and differentiate it from non tumor images
obtained from Skull Stripped CT scanned images of the brain.Super pixel is used in tumor
segmentation to group the image into clusters, Hog to extract the characteristics of each cluster,
and SVM to train the computer to recognize the tumor segmented region.

In other words, the system takes CT scanned images of brain as input then remove the skull
after that it looks for tumor. If the tumor is present the system displays ‘TUMOR DETECTED’
else, it displays “TUMOR NOT DETECTED’. After tumor detected the system also segment
tumor and displays the segmented area. The accuracy for tumor detection is 98.5075% and for
tumor segmentation is 96.72%. Among all the tumor detection models, this model is easy to
implement and fast when used by the radiologists will play a decisive role in medical diagnosis.

6.2 Limitations of the System:
As every approach has its very own pros and cons, the developed system has a few limitations:

I. The system cannot perform skull stripping perfectly if the assumed brain pixel
volume is less than the skull pixel volume.

ii. Super pixel image is processed for segmentation that means the originality of the
image is not preserved.

6.3 Future work and Scope:
» Future Work:

This proposed model improves the accuracy and speed of diagnosis, as well as to assists
healthcare professionals in making more informed decisions about treatment options
for patients.It gives great accuracy for tumor detection and segmentation. Therefore,
this idea could be employed in a diagnosis center with further refinement.

Further research can be done on brain tumor segmentation to perform tumor
segmentation by preserving the originality of the image.

» Scope:

The scope of brain tumor detection systems in the medical field is vast and holds great
potential for improving patient outcomes. Using advance imaging technology this
system achieved a great accuracy. These systems can assist radiologists and
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neurologists in identifying even subtle abnormalities that might be challenging to detect
with the naked eye.

e Hospitals and Diagnostic Centre: This developed system can aid radiologists in
their interpretation and provide a second opinion, thereby improving the overall
accuracy of diagnoses.

e Research and Development: This Machine Learning based system can contribute to
ongoing research and development in the field of medical diagnosis. Large datasets
generated by brain tumor detection, can be used to study tumor patterns, treatment
responses, and potential biomarkers for improved therapeutic approaches.
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Socio-Economic conditions

Of
Tea Garden Workers in North Bengal

India is one of the largest tea producing countries in the world. The tea
industry has played a significant role in the country's economic development,
particularly in the North-eastern states. The tea industry in North Bengal
provides employment opportunities for a large number of people, particularly
tea garden workers. Tea garden workers in North Bengal are considered as one
of the most exploited groups of workers in the country. Despite the significant
contribution of the tea industry to the Indian economy, the working conditions
of tea garden workers in North Bengal are poor, and they are subjected to
exploitation and abuse.

This dissertation aims to examine the economic conditions of tea garden
workers in North Bengal. The study will focus on the tea industry in North
Bengal, which is the largest tea producing state in the country. The dissertation
will explore the working conditions of tea garden workers, their wages, living
conditions, and other socio-economic factors that affect their livelihood.
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Chapter 1: Introduction

Tea is an aromatic beverage commonly prepared by pouring hot or boiling
water over cured leaves of the Camellia sinensis, an evergreen shrub native to
Asia. After water, it is the most widely consumed drink in the world. India is the
second largest producer of tea in the world after China. West Bengal is the
second largest producer of tea in India contributing one fourth of India’s tea
productions. The story of tea in India started two centuries ago when the East
India Company started searching for an alternative source of supply to Chinese
tea, The first Indian to start planting of tea was an Assamese nobleman
Maniram DuttaBarma, popularly known as Maniram Dewan. He was a Dewan
of Assam Company until he resigned in 1841 to start his own tea estate. Tea
Estates of West Bengal is generally concentrated at North Bengal region. At
present there are about 276 tea estates in North Bengal, which employed
about 6 lakh workers and it is estimated that more than 2.5 million peoples are
dependent on the tea industry. The very future of tea gardens is greatly
dependent on tea workers who spend most of their life in the tea gardens. But,
so to speak, they have been living in miserable condition from the very
beginning of the establishment of tea gardens in India.

The tea industry in North Bengal is one of the oldest and most significant
agricultural sectors in the country. Tea is grown in various parts of North
Bengal. The industry employs a large workforce, including small farmers,
plantation workers, and factory workers. The tea industry contributes
significantly to the Indian economy, as it generates employment and export
earnings, and provides the raw material for the tea industry worldwide.

Despite the industry's importance, the tea garden workers, who are the
primary workforce, face several challenges in terms of living conditions, wages,
and work environment. Many of these workers live in cramped quarters with
poor sanitation facilities, have limited access to healthcare, and face precarious
employment and low wages. The situation has been further exacerbated by the
COVID-19 pandemic, which has disrupted the tea industry's supply chain and
production process, affecting the livelihoods of the tea garden workers.

This dissertation aims to provide a comprehensive analysis of the living
conditions and work challenges faced by tea garden workers in North Bengal.
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The study's research questions include:

1. What are the living conditions of tea garden workers in North Bengal?

2. What are the economic challenges faced by tea garden workers in North
Bengal?

3. What are the health and safety concerns of tea garden workers in North
Bengal?

4. What are the factors contributing to these challenges?

5. What are the potential solutions to address these challenges?

The study's primary objective is to understand the experiences and perceptions
of tea garden workers and provide evidence-based recommendations for
policymakers, industry stakeholders, and trade unions to improve their living
and working conditions.

The study's significance lies in its contribution to the existing body of
knowledge on the tea industry in North Bengal, particularly in the context of
the living and working conditions of tea garden workers. By providing empirical
evidence and insights into the challenges faced by tea garden workers, the
study can inform policy interventions and initiatives that aim to address their
needs and improve their livelihoods.

The dissertation's structure is organized into six chapters, as follows:
Chapter 1: Introduction

Chapter 2: Literature Review

Chapter 3: Research Methodology

Chapter 4: Findings and Analysis

Chapter 5: Discussion

Chapter 6: Conclusion

Chapter 2 provides a critical review of the literature on the tea industry in
India, with a particular focus on the living and working conditions of tea garden
workers. Chapter 3 outlines the research design and methodology, including
data collection, sampling, and analysis methods. Chapter 4 presents the study's
findings, which are analysed using quantitative and qualitative methods.
Chapter 5 discusses the implications of the study's results and compares them
to the existing literature. Finally, Chapter 6 provides a summary of the study's
key findings, recommendations, and conclusions.
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Chapter 2: Literature Review

The literature review presents a critical analysis of the existing literature on the
living and working conditions of tea garden workers in North Bengal.

Historical and Socio-Economic Context of the Tea Industrv in North Bengal:

The tea industry has a long and complex history in India, dating back to the
early 19th century when the British introduced tea cultivation to the country.
The tea industry has since become an integral part of the Indian economy, with
tea being grown in various parts of the country, including Assam, Darjeeling,
and the Nilgiris. The industry employs a large workforce, including small

farmers, plantation workers, and factory workers, and generates employment
and export earnings for the country.

The tea industry's development in North Bengal has been shaped by several
factors, including colonialism, land tenure systems, and labour relations. During
the colonial period, the British introduced tea cultivation in North Bengal to
meet the growing demand for tea in Europe. The industry was initially based on
indentured labour, with workers brought in from other parts of the country and
neighbouring countries. After India's independence, the industry underwent
significant changes, including land reforms and the introduction of labour laws
to protect workers' rights.

Living Conditions of Tea Garden Workers:

The living conditions of tea garden workers in North Bengal have been the
subject of several studies, which have highlighted the challenges faced by
workers in terms of housing, sanitation, and access to basic services. The
majority of tea garden workers live in cramped quarters with poor sanitation
facilities and limited access to healthcare. The housing provided by tea estates
or plantations is often in a dilapidated condition, with inadequate ventilation
and lighting, and overcrowding.

Moreover, tea garden workers have limited access to basic services such as
education, clean water, and electricity. Many tea garden workers also lack
access to formal banking facilities, which makes it difficult for them to access

credit and financial services.

Economic Challenges Faced by Tea Garden Workers:

-
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mobility. The majority of tea garden workers are employed on a daily wage
basis, with wages set by the state government's minimum wage laws. However,
tea garden workers often earn less than the minimum wage due to deductions
made for housing, medical facilities, and other services provided by the tea
estate or plantation.

In addition, tea garden workers face limited opportunities for upward mobility,
with few opportunities for training or promotion within the industry. Moreover,
tea garden workers often face precarious employment, with little job security
and no access to social security benefits.

Health and Safety Concerns of Tea Garden Workers:

Tea garden workers in North Bengal face several health and safety concerns,
including exposure to agrochemicals, inadequate healthcare facilities, and high
levels of workplace accidents. Tea garden workers are often exposed to
agrochemicals such as pesticides and fertilizers, which can have adverse health
effects. Many tea garden workers also lack access to basic healthcare facilities,
and there are often long waiting times for medical treatment.

Furthermore, tea garden workers face a high risk of workplace accidents,
particularly in the tea processing factories. The factories are often poorly
maintained and lack basic safety equipment, which increases the risk of

accidents.

Summary and Gaps in the Literature:

The literature review highlights the challenges faced by tea garden workers in
North Bengal in terms of their living conditions, economic challenges, and

10|Page




health and safety concerns. The review also identifies several gaps in the
literature, including limited empirical research on the living conditions of tea
garden workers, particularly in terms of their housing conditions and access to
basic services. While several studies have highlighted the challenges faced by
tea garden workers, there is limited research on the root causes of these

challenges, such as the impact of land tenure systems and labour relations on
the industry.

Moreover, the literature review identifies a gap in research on the gendered
experiences of tea garden workers. While women make up a significant
proportion of the tea garden workforce, there is limited research on their
experiences and the unique challenges they face. For instance, women tea
garden workers often face discrimination and harassment at the workplace,
and their work is undervalued and underpaid compared to men.

Finally, the literature review also highlights the need for more research on the
impact of globalization and changing market dynamics on the tea industry in
North Bengal. The tea industry is facing several challenges, including declining
global demand for tea, increasing competition from other tea-producing
countries, and changing consumer preferences. These changes have significant
implications for tea garden workers in North Bengal, and more research is
needed to understand how these changes are affecting their living and working
conditions.

Overall, the literature review underscores the need for further research on the
living and working conditions of tea garden workers in North Bengal, with a
focus on the root causes of their challenges and the gendered experiences of
workers. Such research can provide insights into the policy interventions
needed to improve the lives of tea garden workers and make the tea industry
more sustainable and equitable.
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Chapter 3: Research Methodology

Introduction:

This chapter presents the research methodology adopted for the study on the
living and working conditions of tea garden workers in North Bengal. The entire
study is based on the information collected from the primary sources of data,
although secondary information is also used wherever required. It outlines the
research design and methodology used for the study, including the data
collection methods and sampling strategy. It also describes the research
instruments used for data collection, including the interview guide and survey
questionnaire. The chapter concludes with a discussion of the ethical
considerations in the research process.

Data Collecion Methods:

The data collection methods used for this study include semi-structured
interviews and a survey questionnaire. The semi-structured interviews were
conducted with tea garden workers. The survey questionnaire was
administered to a representative sample of tea garden workers in two different
tea estates in the state of West Bengal.

Samphng Strategy:

The sampling strategy for this study involved a combination of purposive and
random sampling. For the semi-structured interviews, purposive sampling was
used to select participants who had relevant knowledge and experience related
to the living and working conditions of tea garden workers. For the survey
questionnaire, random sampling was used to select a representative sample of
tea garden workers from two different tea estates in West Bengal

Research Instruments:

The research instruments used for data collection include an interview guide
and a survey questionnaire. The interview guide was designed to elicit
information on the living and working conditions of tea garden workers,
including their housing, access to basic services, labour relations, and gendered
experiences. The survey questionnaire included questions on similar topics, as
well as additional questions on the tea industry's impact on the environment
and the workers' perceptions of their working conditions.
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Ethical Considerations:

Ethical considerations were an essential part of the research methodology for
this study. Informed consent was obtained from all study participants before
the interviews and surveys were conducted. The participants were informed
about the study's purpose, the voluntary nature of their participation, and their
right to withdraw from the study at any time. Confidentiality and anonymity

were maintained throughout the study by assigning codes to the participants'
responses instead of their names.

Chapter Conclusion:

This chapter has presented the research design and methodology used for the
study on the living and working conditions of tea garden workers in North
Bengal. The data collection methods included semi-structured interviews and a
survey questionnaire, and the sampling strategy involved a combination of
purposive and random sampling. The research instruments used for data
collection included an interview guide and a survey questionnaire. Finally, the
ethical considerations in the research process were discussed, including
obtaining ethical clearance, obtaining informed consent, and maintaining
confidentiality and anonymity.

Survey Questionnaire:

Personal Information

e What is your age?

e What is your gender?

e \What is your marital status?

e What is your educational level?

Housing Conditions

e What is the size of your living quarters?

e How many people live with you?

e What is the condition of your living quarters?
e Do you have access to electricity?

e Do you have access to clean water?

e Do you have access to sanitation facilities?




Access to Basic Services

Do you have access to healthcare services?
Do you have access to education facilities?
Do you have access to public transportation?
Do you have access to banking services?

Working Conditions

e What is your job title?

e How long have you been working in the tea industry?

e What is your average workday like?

e What is your monthly salary?

e Do you receive any benefits or bonuses?

e Have you ever experienced any harassment or discrimination at the
workplace?

Labour Relations

Are you a permanent or temporary worker?

Are you a member of a trade union?

Do you have a written contract with your employer?
Are you satisfied with your employment conditions?

Gendered Experiences

Have you ever experienced any discrimination or harassment at the

workplace because of your gender?
Do you feel that your work is undervalued or underpaid compared to

your male colleagues?
Have you ever faced any barriers to career advancement because of your

gender?

Tea Industry and the Environment

Do you think the tea industry is environmentally sustainable?
Are there any environmental problems caused by the tea industry in your

region?
Do you think the tea industry has a responsibility to address

environmental issues?




Perceptions of Working Conditions

e Overall, how satisfied are you with your working conditions?
e What do you think could be improved about your working conditions?
e Do you think your employer cares about the well-being of the workers?

15|Page
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Result and Discussion:

ANCSUL Attt A A e —

The survey results indicate that most tea garden workers are female (64%) and
belong to the scheduled tribe (88%). The average level of education is 5 years
of schooling. Most workers (64%) are permanent employees, while 36% are
temporary workers. The average monthly salary of the workers is INR 6,000,
which is below the minimum wage set by the government. Most workers (86%)
live in the tea garden premises, and 14% live in nearby villages. Most workers
do not have access to healthcare services within the tea garden premises.

The interviews reveal that workers face several challenges related to their
socio-economic conditions, including low wages, lack of access to healthcare
and education, poor living conditions, and lack of job security. Workers
reported that they struggle to make ends meet and must borrow money from
money lenders at high interest rates to meet their daily needs.

EMPLOYMENT

= PERMANENT = TEMPORARY

e THE ABOVE CHART DEPICTS THE PERCENTAGE OF WORKERS EMPLOYED
AS PERMANENT OR TEMPORARY
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SCHOOLING YEARS

A B C D E F G H ! ]

TEA GARDEN WORKERS ——»
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e THE ABOVE CHART DEPICTS THE SCHOOLING YEARS OF 10 DIFFERENT
PERSONS AND NAMES ARE REPLACED TO MAINTAIN ANONIMITY

There are also various Socio-Economic indicators that further help in
concluding the study. They are:

Size of The Family:

While a small family could survive easily with a low income, it cannot meet the
daily basic needs of a large family. It is revealed from the study that majority of
the respondents belong to moderate size of family 5 to 8 members. Only a few
have large family size ranging from 9 to 12 members and the rest belong to
small family size of 1 to 4 members. Itis also to be noted that whether the
respondents belonged to the same family was not confirmed and a few
respondents may belong to the same family.

Number of family No of workers Percentage of worker
members
1-4 59 47.2%
5-8 64 51.2%
e 2 1.6%

Marital Status:

The study revealed that 73.6 percent of the workers are married and 9.6
percent are unmarried. The percentage of widow worker is higher than the
unmarried workers, i.e., 14.4 percent. Out of the total workers 2.4 percent
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were divorced. It was also noticed that the workers mostly married at a young
age, due to getting new houses and other facilities provided by the owners on
account of marriage and their family is mostly nuclear type.
Marital status No of Respondents Percentage 1
Unmarried 12 9.6% J
Married 92 73.6% }
Widow 18 14.4% '
Divorced 3 2.4%

Age of the Respondents:

The study revealed that 28 percent of the people belong to the age group of
18-30 years, 32 percent belong to the age group of above 40 years, and about
34.4 percent belong to the age group of 30-40 years. The people below 18
years age group comprises mainly child labours, and although are illegal to
employ, but with very few education opportunities and more family members
to feed are forced to work with the only employment opportunity in front of

them.
Age group No of respondents Percentage ]
18-30 35 28%
30-40 43 34.4% .
Above 40 40 32% i j
Below 18 (child labour) 7 5.6% f
f

Housing Condition:

People in the tea estates mainly resides in houses made of wood, tin and some
are also made of mud and clay and some made with bricks as well. It was
observed that 38 percent of the workers were residing in permanent brick
made houses while the rest (62%) of the workers were residing in temporary or

“kuchcha” houses.

Electrical facility:

People residing in the houses revealed that 63.3 percent of the households
were having better electrical facility, while the respondents of rest of the
houses of almost 19.5 percent complained about irregularity in electricity
supply. And the rest 17.1% did not receive the facility of electricity.
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Electrical facility Percentage
(el R 63.3
Moderate. = - 19.5
Nil ¥ 17.1

ELECTRICAL FACILITY

B Good mModerate ®Nil

e Electrical Facility

Challenges Faced by Tea Garden Workers:

The survey and interview data indicate that tea garden workers face several
challenges including poor working conditions, low wages, lack of access to
basic services, low per capita income, and discrimination. The survey results
reveal that 46% of workers are dissatisfied with their working conditions, while
only 28% are barely satisfied and 26% remained neutral. Most workers (64%)
reported that they do not receive any benefits, such as healthcare or housing,
from their employers. Workers also reported that they face discrimination

based on their caste, gender, and language.

The interviews reveal that workers face several other challenges, including long
working hours, lack of job security, and lack of opportunities for skill
development and career advancement. Workers also reported that they face
physical and verbal abuse from their supervisors and that they do not have
access to grievance redressal mechanisms.

Factors Contributing to Job Dissatisfaction:

The survey results indicate that factors such as job security, salary, and working
conditions are important factors contributing to job satisfaction among tea
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garden workers. The survey revealed that 46% of workers are dissatisfied with
their job, while 28% are satisfied, and 26% are neutral. The interviews reveal
that workers who feel that their employers care about their well-being and
provide them with basic facilities, such as healthcare and housing, tend to be
more satisfied with their jobs. Workers also reported that no opportunities for
skill development and career advancement contribute to their job

dissatisfaction.

The survey and interview data suggest that providing basic facilities, such as
healthcare and housing, and improving working conditions can increase job
satisfaction among tea garden workers. Additionally, providing opportunities
for skill development and career advancement can motivate workers and
increase their sense of job security.

DIFFERENT SATISFACTION LEVELS

= DISSATISFIED SATISFIED = NEUTRAL

e THE ABOVE CHART DEPICTS THE SATISFIED/DISSATISFIED/NEUTRAL
PERCENTAGE OF TEA GARDEN WORKERS

Recommendations for Improving Working Conditions:

Based on the findings and analysis, the following recommendations are made
to improve the working conditions of tea garden workers:

* Increase wages to meet the minimum wage set by the government
* Provide basic facilities, such as healthcare, education, and housing,

within the tea garden premises
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Implement measures to prevent discrimination based on caste, gender,
and language ’
Provide opportunities for skill development and career advancement
Implement grievance redressal mechanisms to address complaints of
physical and verbal abuse by supervisors

* Promote awareness and adherence to labour laws and regulations by
employers

These recommendations can help improve the socio-economic conditions of
tea garden workers and enhance their job satisfaction. Moreover, these
recommendations align with the Sustainable Development Goals (SDGs) of the
United Nations, particularly SDG 8, which aims to promote sustained, inclusive,

and sustainable economic growth, full and productive employment, and decent
work for all.

Limitations of the Study:

One of the limitations of this study is that it was conducted in a specific region
of North Bengal, and the findings may not be generalizable to other tea
gardens in North Bengal. Another limitation is that the study relied on self-
reported data, which may be subject to bias.

Chapter Conclusion:

This chapter has presented the findings and analysis of the research conducted
on tea garden workers in North Bengal. The research revealed that tea garden
workers face several challenges related to their socio-economic conditions,
including low wages, lack of access to healthcare and education, poor living
conditions, and lack of job security. The study also identified factors
contributing to job dissatisfaction among tea garden workers, including job
security, salary, and working conditions. Based on the findings, several
recommendations were made to improve the working conditions of tea garden

which align with the SDGs of the United Nations. Overall, this study
nditions of tea garden workers in North

d working conditions and support

workers, .
sheds light on the socio-economic co
Bengal and highlights the need for improve

for this vulnerable workforce.
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Chapter 5: Discussion

The discussion chapter is a crucial part of any dissertation as it provides an in-
depth interpretation of the results and their implications. This chapter aims to
analyse the findings of the study and compare them with existing literature to
determine their consistency. Additionally, the chapter aims to explain the
factors contributing to the living and working conditions of tea garden workers,
identify potential solutions, and provide recommendations for future research.

Interpretation of the Results and their Implications:

The findings of the study indicate that tea garden workers in North Bengal face
numerous socio-economic challenges, including low wages, poor living
conditions, lack of access to healthcare and education, and discrimination
based on caste, gender, and language. The results also reveal that these
challenges have a significant impact on the well-being of tea garden workers
and their families.

The interpretation of the results suggests that there is a need for urgent action
to improve the living and working conditions of tea garden workers. The
findings have significant implications for policy and practice as they highlight
the need for comprehensive reforms in the tea industry. The study
recommends that policymakers and industry stakeholders focus on improving
the working conditions, increasing wages, and providing access to healthcare
and education for tea garden workers.

The results of the study also highlight the need for increased awareness about
the challenges faced by tea garden workers. It is also recommended that the
media, civil society organizations, and other stakeholders work together to
raise awareness about the socio-economic challenges faced by tea garden

workers and advocate for their rights.
Explanation of the Factors Contributing to the Living and Working
Conditions of Tea Garden Workers:

The results of the study indicate that several factors contribute to the living and
working conditions of tea garden workers. These factors includ.e low wages,
poor living conditions, lack of access to healthcare and education, and
discrimination based on caste, gender, and language.

significant factor contributing to the poor

The study identifies low wages as @
: garden workers. It recommends that

living and working conditions of tea
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employers in the tea industry increase wages to ensure that workers earn a fair

and living wage. It also suggests that policymakers implement minimum wage
laws and ensure their effective implementation.

The study also identifies poor living conditions as a significant factor
contributing to the well-being of tea garden workers. It recommends that
employers provide better housing facilities for workers and their families. It

also suggests that policymakers ensure the provision of basic amenities such as
clean water, sanitation, and electricity.

The study highlights the lack of access to healthcare and education as a
significant challenge faced by tea garden workers. It recommends that
employers provide access to healthcare facilities for workers and their families.
It also suggests that policymakers increase investment in healthcare and
education infrastructure in tea-producing regions.

The study also identifies discrimination based on caste, gender, and language
as a significant factor contributing to the socio-economic challenges faced by
tea garden workers. It recommends that policymakers and industry
stakeholders work together to eliminate discrimination in the tea industry and
promote diversity and inclusion.

Identification of Potential Solutions:

The next section of the discussion chapter focuses on identifying potential
solutions to the challenges faced by tea garden workers in North Bengal. The
solutions are based on the findings of the research, as well as previous
research and best practices in the field. The solutions could include policy
changes at the local and national levels, such as increasing minimum wage laws
and improving working conditions. Additionally, it is important to explore the
role of social programs and initiatives, such as access to healthcare and
education, that could improve the overall well-being of tea garden workers.

i The tea estate management should take necessary steps to provide
proper education facilities to the wards of the workers.
ii. The state government should facilitate the tea gardens with safe drinking

water. The tea board of India may support the supply of drinking water
as per Labour Welfare Scheme.
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i Sufﬁuent toilets should

and decreasing Spread
The Electricity Supply s
Construction of Hospit

transfer of the patient
conditions.

be constructed for better sanitation conditions
of ilinesses among the workers.

hould be guaranteed to the rural tea estates.
als and providing ambulances for immediate

in case of any accidents or serious health

VI.  Financial Support for construction of hospitals, medical clinics, Health
centres and for purchase of medical equipment and accessories should
be provide to the Tea estates by the government.

The owners of the tea estates should be made aware of the
disadvantages of child labour so that it could be decreased.

The wages of the tea garden workers should be increased as per the
minimum wage scheme, to increase the living conditions of the workers.
ix. The illegal selling of intoxication substances such as alcohol and drugs

should be strictly regulated to help the workers in avoiding spending
unnecessarily.

Vii.

Viii.

x. Income generating activities need to be introduced by the government
and the NGOs in the tea garden areas.
xi. Extensive research work and discussion is needed in order to understand

and solve the root causes of problems faced by the worker community in
the tea gardens.

Limitations and Future Research Directions:

The limitations of the study are acknowledged and future research directions
are proposed to help in further solving the socio-economic conditions faced by
the tea garden workers. The limitations include the sample size, data collection
methods, or researcher's perspective or biases. Future research directions
could include exploring the experiences of specific s.ub-g_roups of tea garden
workers, such as women or seasonal worker::,f 9r using dlfferent research
methods, such as Iongitudinal studies or participatory action research.

Chapter Conclusion:
nclusion, the study highlights the difficult living and working conditions
In cO i

tea garden workers in North Bengal. The findings reveal that many
faced by t€ jrving below the poverty line, lack access to basic healthcare and
worker? are rl1d work in hazardous conditions. Additionally, they face
ed ulcai:‘a‘;:;: i marginalization from tea garden owners and the wider society.
explo
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The study also hi
© highlights the o including
Bovernment policies, @ factors contributing to these challenges, in

represeiitation for te:veak labour laws, child labour and the lack (?f o o,

identified that e garden workers. However, there are potentlz?l _SO u

WslEs i a d.ress these issues, including increasing the minimum |

s o ng WOrkl‘n.g conditions, providing access to healthcare .and |
cation, and recognizing the role of tea garden owners in addressing these

challenges.

Overall, this study provides important insights into the conditions faced by tea
garden workers in North Bengal, as well as potential solutions to improve their
standard of living. It is hoped that the findings can inform policy and practice in
the tea industry and contribute to the ongoing efforts to promote fair labour
practices and social justice for tea garden workers. Further research is needed

to explore the efficiancy of the proposed solutions and address the limitations
of this study.
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€ pur :
tea gardpeisilz::his .Studv Was to explore the living and working conditions €8
the Challenges t:fS 'n North Bengal and identify potential solutions to address
ContribuﬁOns ot tiy face. This chapter summarizes the key findings and
indUStry i € study, provides recommendations for policymakers,
indUStry - Bers, and trade unions, discusses the implications for the tea
impncaﬁons ; engal and beyond, and reflects on the research process and

or the researcher.

The Study found that tea
challenges, including low
basic healthcare and edu

garden workers in North Bengal face a range of
wages, poor working conditions, lack of access to
cation, and marginalization from tea garden owners
and the wider society. These challenges are largely a result of government

policies, weak labour laws, and the lack of representation for tea garden
workers.

The study identified potential solutions to address these challenges, including
increasing the minimum wage, improving working conditions, providing access
to healthcare and education, and recognizing the role of tea garden owners in
addressing these challenges. Implementing these solutions can improve the
standard of living for tea garden workers and reduce their overall
marginalization.

The study's findings have important implications for policymakers, industry
stakeholders, and trade unions. Policymakers can use the findings to inform
policy and practice in the tea industry and promote fair labour practices and
social justice for tea garden workers. Industry stakeholders can implement the
proposed solutions to improve working conditions and promote responsible
business practices. Trade unions can use the findings to advocate for the rights

f tea garden workers and improve their representation.
o

f this study go beyond the tea industry in North Bengal and
her tea estates of different regions and agricultural

lar challenges. The study highlights the importance of
practices and social justice for workers in the agricultural

The implications O
can be applied to ot
industries facing simi
promoti ng fair labour
sector. il y |
. on the research process, this study had limitations that should b
Re:ed;::i - future research. These limitations include the use of a sm.
d reS el l'”l_';» \: ‘.,_4.""\",, N «m,.
:ample size an T

d the reliance on primary data collect
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Further research should address these limitations and explore the efficacy of
the proposed solutions.

This study provides important insights into the conditions faced by tea garden
workers in North Bengal and offers potential solutions to improve their
standard of living. It is hoped that the findings can reform policy and practice in
the tea industry and contribute to the ongoing efforts to promote fair labour
practices and social justice for tea garden workers.

It is essential to recognize that the tea industry is a critical contributor to the
Indian economy, and tea garden workers play a vital role in its success. The
findings of this study highlight the need to address the challenges faced by tea
garden workers and promote responsible business practices in the industry.

Furthermore, the study emphasizes the importance of recognizing the role of
tea garden owners in addressing the challenges faced by tea garden workers.

This study also has implications for broader societal issues, including poverty
and inequality. The challenges faced by tea garden workers are not unigue to
the tea industry and are present in other sectors of the economy as well.
Addressing these challenges can contribute to the reduction of poverty and
inequality in India and promote social and economic development.

Overall, this study provides valuable insights into the socio-economic
conditions faced by tea garden workers in North Bengal and the potential
solutions to address the challenges they face. It is hoped that the findings of
this study will reform policy and practice in the tea industry and contribute to
the ongoing efforts to promote fair labour practices and social justice for tea
garden workers and workers in other sectors of the economy.
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Appendices:

1. Survey Questionnaire

The Survey Questionnaire has been provided earlier in Chapter 3 of the
dissertation.

2. Consent forms:

Consent forms are important documents that outline the nature of the
research, the rights and responsibilities of the participants, and their voluntary
agreement to participate in the study. Informed consent is an essential ethical
principle that ensures that participants understand the research project’s goals,
procedures, and potential risks and benefits before they agree to participate.

The consent forms for this study included the following sections:

Introduction: The introduction section provides an overview of the research
project's purpose, goals, and objectives. It explains the study's nature, scope,
and methodology and describe the participants’ role and responsibilities.

Procedures: The procedures section outlined the research activities that the
participants will be involved in, such as surveys, interviews, focus group
discussions, or observations. It also specified the time, location, and duration of

these activities.

Risks and benefits: The risks and benefits section described the potential risks
and benefits associated with the research project. It explains the measures
taken to minimize risks and ensure confidentiality and privacy.

Voluntary participation: The voluntary participation section emphasizes that
participation in the study is entirely voluntary and that partici :
right to withdraw at any time without penalty or conseguence. -




Contact information: The contact information section provides the researchers
names, affiliations, and contact information, as well as the participants' rights
to ask questions or express concerns.

The consent forms will be translated into the local language and explained to
the participants in detail before they agree to participate.

3. Data Collection:
The data has been collected through the following methods:

Survey: A survey was conducted in 2 Tea gardens, in the state of W
particularly in North Bengal. It was conducted with the help of nor
interviews with 125 tea garden workers and in-depth interviews
garden workers.

Internet: Various websites have been browsed through to collect
types of information regarding the socio-economic conditions of
workers in North Bengal and their literature review and historical e
of them are:

https://internationaljournalcorner.com

https://www.researchgate.net

https://www.North Bengalnjournals.com

'
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ANANDA CHANDRA COLLEGE, JALPAIGURI
DEPARTMENT OF EDUCATION

During the academic session 2022-23, the students of 6™ Semester Education Honours

completed their project work under guidance of the teachers in the Department of Education.

The 6t Semester Honours students prepared and completed the project based on their CBCS
curriculum. The aims and objectives of this course is:

e To enable students have clarity about the philosophy behind the project.
e Students will be able to document, calculate, analyze and interpret data.
e Learners will be able to write and report in standard academic formats.

e Students deduce findings from different studies
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To
The Principal
Ananda Chandra College

Jalpaiguri.

Subject: Permission for Educational Survey

Respected Sir,
This is to inform you that a team of 28 students of 6" Semester Educati?n_ (Honours) o.f
Ananda Chandra College, Jalpaiguri, accompanied by 6 teachers is going to visit ’Santala.barl,
Buxa Fort, Lepchakha and Jayanti on 15" March, 2023 (Wednesday) for an educational trip as
part of their curriculum.
I therefore request your good self to kindly permit them to conduct the field study

Thanking you.

Yours Sincerely

(Goun Sw.don Gh&\/‘z i

(Dr. Gour Sundar Ghosh)
Assistant Professor
Department of Education
Ananda Chandra College
Jalpaiguri

Phone: 9434181175

Date: 13/03/2023
Enclosure: 1. List of Students and Jaculty members

2. Permission letter from the deputy Field Director, B ]
uxa Tiger R
3. Vehicle details ’ SET-REsErve



DEPARTMENT OF EDUCATION
ANANDA CHANDRA COLLEGE

(GOVERNMENT SPONSORED))

AFFILIATED TO: UNIVERSITY OF NORTH BENGAL
Phone: (03561) 255554(0), 257347(R)

P.0. & Dist. JALPAIGURI,
PIN Code - 735101, @ Tele Fax: (03561) 257324 (0)
West Bengal, E-mail: accjalin®indistimes.com
INDIA, C . acrjal@gmaid com
Website. www accollege org

To
The Field Dircector,
BTR.
Manna Dey Sarani,

Alipurduar, W.B.

Subject: Application for concession for field irip of Education Honours
(6™ Semester) Students of A. C. College.

Sir,

This is to inform you that a team of 28 students of 6™ Semester Education (Honours) of
Ananda Chandra College, Jalpaiguri, accompanied by 6 teachers is going to visit Santalabari,
Buxa Fort, Lepchakha and Jayanti on 15" March, 2023 (Wednesday) for an educational trip
as part of their curriculum. You are therefore kindly requested to extend all possible co-
operation and necessary assistance. I will be highly obliged if the students are provided
concession (or full free) in entry fees of both students and vehicles (WB63A9455) and also in
bus parking fee. Your kind cooperation is highly solicited.

Thanking you.
Yours Sincerely
Goun Sundan Ghotn
(Dr. Gour Sundar Ghosh) "% 2*
Assistant Professor
Department of Education
Ananda Chandra College \
Jalpaiguri qJ\
Phone: 9434181175 W\ &p
Date: 03/03/2023 W M- \#
)
Enclosure: 1. List of Students and faculty members < QéQQb@ S
2. Vehicle details %
&
&(,(,-‘Y‘?‘/ /Q’ \JL/ > b@ b
- >

o
* JR b(w '
\xﬂ:(g. | V/
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Government of West Bengal
Directorate of Forest _
- . @ Fie , T
Office of the Chief Conservator of Forests & Field Directo

Buxa Tiger Reserve

Alipurduar * West :
* (Fax). F-mail; fdbirw

e
’ ' . Bengal- 7306124
Alipurduar Court heagmail B

03564-256333 (Office), 03564-2355"

Dated 10/03/ 2023

Memo No 555 28-02
To

The Deputy Field Director,
Buxa Tiger Reserve (West) Division

; t

Sub  Application for concession for field trip of Education Honours ( 6" Semester)
students of A.C. College.

Ref * Principal. Ananda Chandra College, Jalpaiguri letter No. Nil dated 03/03/2023

With reference to the letter quoted above, 28 nos. of students & 06 nos. of teachers of

Ananda Chandra College. Jalpaiguri will visit on 15™ March. 2023 at Santalabari & Buxa Fort by one
vehicle for an educational trip. Concessional rate for students at Rajabhatkhawa Entry Gate may be

allowed only on production of proper identification certificate.
All rules and regulations shall be strictly followed.

Enclo = As Stated

LN
Conservator of Forests &
Field Director, Buxa Tiger Reserve

Memo No. 555 /28-02
emo No -0 Dated 10 /03/2023.
Copy forwarded for information to -

1) The Deputy Field Director Buxa Ti ivi
puty . ger Reserve (East) Divisio /
The Principal, Ananda Chandra College, Jalpaiguri, e —

I

o
. Copservator of Forests &
ield Director, Byxa Tiger Reserve
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4 ANANDA CHANDRA COLLEGE :: JALPAIGURI
NOTICE/13.03.2023

This is to information of all concerned that an Educational Excursion will be held for 6" Semester
Education Honours students, to Santalabari, Buxa Fort, Lepchakha and the surrcunding areas,
tentatively in the 15" March, 2023 under the guidance of Dr. Gour Sundar Ghosh, Sri Tapan Das, Sri
Kalyan Paul, Rasibul Hoque and Smt. Swagata Choudhury.

Concerned students are asked to contact with the above noted teacher for further details.

/%13-03.23

Head
Department of Education
Ananda Chandra College Ananda Chandra College
Jalpaiguri Jalpaiguri
TN
15/03/2023 Ticket

GOVERNMENT OF WEST BENGAL
Directorate of Forest

V.

FORM OF PERMIT TO ENTER OR RESIDE IN BUXA TIGER RESERVE CONSERVATION FOUNDATION TRUST
AS PER WILDLIFE (PROTECTION) Act 1972 AS AMENDED

Booking Date: Wednesday, March 15, 2023 - 11:00:38 AM Ticket ID: RVK/2023315/1977
Entfy 9‘?‘9{ Wednesday, March 15, 2023 | Valid Upto: Thursday, March 186, 2023 : 6:00 PM

Name: R. HOQUE Address: JALPAIGURI

Contact No.: 9064525588 Purpose Of Visit : Tourism (Viewing Of Wildlife Sighting)

Visitor Type: General Indian Visitor (>5),Student Permission Granted : Travel To: Buxa / Jayanti

Category Description e a Rate(Rs) Count Amount(Rs)

I Student .Y =2 12.00 28 336.00
| General Indian Visitor (>5) 120.00 3 380,00

STUDENT VEHICLE weeaaoass  yEHICLE NOT ALLOWED 40.00 1 40.00

JAINT! RIVE R BED Total (Rs.) 736.00

Terms and Conditions

= permit issued in subject to the provisions laid down in the il 1972 and there on as issued from time to ti
* Permit issued in favor of an applicant is not transferable

* permit shouid be shown to forest staff as and when demand.

* In the event of any dispute the decision of the OFD shall be final Helpline : 03564 - 255129, Emall : didbtrw@gmailcom ‘% :

01:45 AF B =

15 March 2023 14:38 Edit
20230315_150858.jpg

/intornal storage/DCIM/Camaera

Samsung SM-G7818
48 MB A4032x1876 M

o

u Gps Map camera 1SO 40 26mm 0.0av Fi1.8 1/1086 s
Forest 2
Jalpaiguri, West Bengal, India [ e s
GPP2+7R3, Jalpaiguri, West Bengal m @
735102, India Google
Lat 26.635863° 5:3:: Fort, Buxa Hill Forest, West Bengal 735227,

Long 88.702026° ;
15/03/23 07:11 AMGMT +05:30 T,




ANANDA CHANDRA COLIEGE

(GOVERNMENT SPONSORED)
AFFILIATED TO: UNIVERSITY OF NORTH BENGAL

P.O. & Dist. JALPAIGURI
West Bengal, INDIA,
PIN Code - 735101

o

Phone: 03561-255554 (O) 2
03561-257947 [R] G
D ENT DUCATION, ANANDA CHANDRA COL

List of Students and facully going for educational excursion

SL No. Name Designation
1. Dr. Gour Sundar Ghosh Assistant Professor & Facultuy
2. | Gourango Chandra Roy Assistant Professor & Facultuy
3. Tapan Das State Aided College Teacher & Faculty
4. | Rasibul Hoque State Aided College Teacher & Faculty
5. | Kalyan Paul State Aided College Teacher & Faculty
6. Swagata Choudhury State Aided College Teacher & Faculty
7. Juhita Roy Student B.A. (Hons ),_6:':§mester
8. Ruman Sarkar Student B.A. (Hons.), 6™ Semester
9. Sohana Parvin Student B.A. (Hons. )?‘r‘ Semester
10. | Rumi Hore Student B.A. (Hons. 6" Semester
11. | Rahul Paul Student B.A. (Hons.), 6™ Semester
12. | Mijanur Islam Student B.A. (Hons.), 6 6" Semester
13. | Amit Roy Student B.A. (Hons.), 6™ Semester
14. | Preety Roy Student B.A. (Hons. 6" Semester
15. | Reksana Sarkar Student B.A. (Hons.), 6 Semester
16. | Ananya Roy Student B.A. (Hons.), 6 Semester
17. | Meheraf Rahaman Student B.A. (Hons.), 6 Semester
18. | Supriya Dutta Student B.A. (Hons.), 6 Semester
19. | Nishikanta Das Student B.A. (Hons.), 6 Semester
| 20. | Arun Toppo Student B.A. (Hons.), 6 Semester
| 21. | Sanjana Tirkey Student B.A. (Hons.), 6" Semester
22. | Dipika Barman Student B.A. (Hons.), 6 T Semester
23. | Asratun Khatun Student B.A. (Hons.), 6" Semester
24. | Ratan Kumar Roy Student B.A. (Hons.), 6" Semester
25. | Manisha Barman Student B.A. (Hons.), 6‘ Semester
l 26. | Shreyosi Mohonta Student B.A. (Hons ),6 Semester
27. | Shourab Dutta Student B.A. (Hons.), 6“‘ Semester
| 28. | Sandip Sankar Roy Student B.A. (Hons.), 6 Semester
29. | Joydeep Sen Student B.A. (Hons.), 6" Semester
30. | Rahul Paul Student B.A. (Hons ), 6" Semester
31. | Poulami Chakraborty Student B.A. (Hons.), 6" Semester
32. | Beauty Roy Student B.A. (Hons.), 6" Semester
33. | Ajoy Sikdar Student B.A. (Hons.), 6 mester
34. | Gourab Sarkar Student B.A. (Hons.), 6 &emesterh

f g 03°0%°23:

Assistant Professor |
Department of Education |
Ananda Chandra College

Jalpaiguri

Lt

Ananda College
Jalpaiguri
Principal

Ananda Chandra College
Jalpaiauri

Tele Fax: 03561-257324 (O)
E-mail: accjalin@indiatimes.com
Website. www_.accollege.org

accjal@gmail.com
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Department of education
Ananda Chandra College,

6" Semester, Education Honours
Project report on the academic session of 2022-23

GROUP IN MAYNAGURI BLOCK

Maynaguri Block

SL Name of the Registration Project Title Objectives of the Study Front Page of the Project
No. Student Number
1 SHOURAB DUTTA 0192005010547 | AVISIT ON AKSHAYA KUMAR MAITREYA To know about the preserved
HERITAGE MUSEUM IN NORTH BENGAL artefacts of the AKMHM
UNIVERSITY museum in NBU
2. SHREYOSI 0192005010546 | A CASE STUDY ON EDUCATIONAL To know the educational
MOHONTA AWARENESS OF SOME SELECTED SELF HELP | awareness of Self Help Group in
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MANISHA BARMAN 0192005010545 | ASTUDY ON NUTRITION LEVEL OF ICDS To identify the nutrition level of

CENTRE AT BAHADUR GRAM PANCHAYAT ICDS Centre in Jalpaiguri Sadar
IN JALPAIGURI SADAR BLOCK Block

RATAN KUMAR ROY | 0192005010533 | ASTUDY ON EDUCATIONAL ACHIVEMENT

To identify the information on
ON MECH COMMUNITY

the education of the Mech
Communiity

ASRATUN KHATUN 0192005010543 | A STUDY ON NUTRITION AND SANITATION

FACILITY OF HIGH MADRASHA IN RAJGANG
BLOCK OF JALPAIGURI DISTRICT

To identify the hygiene
condition and nutrition level of
Madrasa schools IN Jalpaiguri
District




DIPIKA BARMAN

STUDENT’S ACADEMIC PERORMANCE OF
SECONDARY LEVEL IN JALPAIGURI SADAR

BLOCK

0192005010542 | EFFECT OF HOUSEHOLD CONDITION ON To checking the academic

performance based on
household condition

Galaxy 520 FE 56
S AL 2024 1148 pay

SANJANA TIRKEY

0192005010541 | ASTUDY ON EDUCATIONAL SITUATION OF
WOMEN’S TEA WORKERS IN
DEBGUARJHAR TEA GARDEN

To know about the educational
situation of women tea garden
workers

ARUN TOPPO

0192005010538 | ASTUDY ON EDUCATIONAL ACHIEVEMENT
OF TOTO COMMUNITY

To identify the information on
the education of the Toto
Communiity
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9. JOYDEEP SEN 0192005010533 | A PROJECT ON SOCIO ECONOMIC AND To know about Socio-economic
EDUCATION CONDITION OF DENGUAJHAR | condition of Denguajhar Tea e S r
TEA GARDEN IN JALPAIGURI BLOCK Garden in Jalpaiguri block A O
JALPAIGURI SADAR BLOCK
To know about Educational m&&&%&%“mmwﬁ
status of Denguajhar Tea ' 1
Garden in Jalpaiguri block
SUBMITTED BY:
Cacesamesiponeny
Vmotay
10. POULAMI 0192005010552 | A COMPARATIVE STUDY BETWEEN RURAL | Toreview the teaching methods
CHAKRABORTY AND URBAN KINDERGARTEN CURRICULUM | and curriculum in kindergarten
SYSTEM AND TEACHING METHOD OF schools in rural and urban area AN XN DERARTEN CURRIAN 95 TE
JALPAIGURI SADAR BLOCK in Jalpaiguri District e e
I Dugres of Reihwiars In nu-u (Huna o sem
11. AJOY SIKDAR 0192005010554 | APROJECT REPORT SUBMITTED TO AN To identify the various

EDUCATIONAL TOUR ON JALPAIGURI
RAJBARI

information about Rajbari
belonging to Jalpaiguri town

J»

AN EDUCATIONAL TOUR ON
JALPAIGURI RAJBARI

A Project Repart Submitted To
Univensity of North Bengal for The
Degroe of Bechulors In Education{Mons)

o,

Submirted by
Ajoy Sikdar
Roll No | 236019317353
ey No: 0192005010554
Sussion: 2021-2022

Ananda Chandra College
y of North
YEAR :2022-2023
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12.

GOURAB SARKAR

13.

NISHIKANTA DAS

0192005010555 | ASTUDY ON EDUCATIONAL AWARENESS

OF PATKATA GRAM PANCHAYAT IN
JALPAIGURI DISTRICT

To know the educational
awareness of Patkata Gram
Panchayet in Jalpaiguri District

Wl 23000011 1384
Heyivreatiom s A1 RTIISD | eSS

Qr231-303 1,

14.

0192005010537

A PROJECT REPORT SUBMITTED TO CAUSES
OF DROPOUT IN JUNIOR HIGH SCHOOL

Determination of the causes of
dropout of Junior High School in
Mainaguri Block

JUHITA ROY

0192005010522

A STUDY ON SANITATION LEVEL OF
RAJBANSHI COMMUNITY IN
BARASOULMARI GRAM PANCHAYAT OF
MATHABHANGA BLOCK(2)

To know the information
regarding Saniitation conditions
of Rajbanshi Community in
Mathabhanga Block.
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15. SOHANA PARVIN 0192005010524 | ACOMPARATIVE STUDY BETWWEN RURAL | Toreview the teaching methods
& URBAN KINDERGARTEN CURRICULUM and curriculum in kindergarten
SYSTEM & TEACHING METHOD OF schools in rural and urban area
MAYNAGURI BLOCK of Maynaguri Block

16. SUPRIYA DUTTA 0192005010535 | A PROJECT REPORT A STUDY ON EFFECTS To determine the influence of
OF HOUSEHOLD CONDITION ON the household condition on
STUDENT’S ACADEMIC PERFORMANCE IN student's academic
KHARIA GRAM PANCHAYAT OF JALPAIGURI | performance
SADAR BLOCK

17. MEHERAF 0192005010534 | A STUDY ON IMPACT OF EDUCATION ON To determine the causes of

RAHAMAN

DECREASING CHILD LABOUR OF BAHADUR
GRAM PANCHAYAT IN JALPAIGURI
DISTRICT

child labour
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18. ANANYA ROY 0192005010533 | A STUDY ON HEALTH AND HYGIENE 1. To determine the health
CONDITION ODI.C.D.S CENTRE AT AMGURI | awareness of ICDS Centres.
G.P IN MAYNAGURI BLOCK 2. To know the information
regarding hygiene conditions of
ICDS Centres.
19. REKSANA SARKAR 0192005010532 | A PROJECT REPORT SUBMITTED TO AN Toreview the history of Cooch
EDUCATIONAL TOUR ON COOCHBEHAR Behar Rajbari
RAJBAROI IN COOCHBEHAR DISTRICT
20. PREETY ROY 0192005010531 | A PROJECT REPORT SUMITTED TO AN To know about the preserved

EDUCATIONAL TOUR ON AKSHAY KUMAR
MAITREYA HERITAGE MUSEUM IN NORTH
BENGAL UNIVERSITY

artefacts of the university
museum
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21. AMIT ROY 0192005010529 | ASTUDY ON NUTRITION LEVEL OF To know the information

RAJBANSHI COMMUNITY IN BAHADUR regarding Nutrition conditions
GRAM PANCHAYAT OF JALPAIGURI SADAR of Rajbanshi Community in
BLOCK Jalpaiguri Sadar Block.

22. RAHUL ROY 0192005010526 | ASTUDY ON EDUCATIONAL ACHIVEMENT Toidentify the information on
ON RABHA COMMUNITY the education of the Rabha

Communiity
23. RUMI HORE 0192005010525 | ASTUDY ON SANITATION LEVEL OF I.C.D.S

CENTRE AT BAHADUR G.P IN JALPAIGURI
SADAR BLOCK

To determine the sanitation
condition of ICDS Centre in
Bahadur GP in Jalpaiguri District

A STUDY ON SANITATION LEVEL OF 1ICDS CENTRE AT
BAMADUR G.P. IN JALPAIGURI SADAR BLOCK

ANANDA CHANDRA COLLEGE
unn NOAL
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24.

SANDIP SANKAR
ROY

0192005010548

A PROJECT REPORT SUMITTED TO AN
EDUCATIONAL TOUR ON BUXA FORT IN
ALIPURDUAR DISTRICT

To review the history of Buxa
Fort in Alipurduar District
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A STUDY ON EDUCATIONAL
ACHIVEMENT ON MECH COMMUNITY

A project report submitted to
University of North Bengal
For the degree of bachelor in Education (Hons)

ESTD 1942
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Submitted by-

RATAN KUMAR ROY
Roll No. : 236019317345
Registration No.- 0192005010544
0f 2020-2021
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PREFACE
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TFefe = A Study of Educational Achievement of Mech Community in |
Jalpaiguri District.’

92 SIWR TREEE A SRS O 16 AT ToES TS 172 I
TS TR SR TAINS, PIITST A1 36 5 o6 =@ @ i | a9
6 THOTOR HFITS (AT TN 40 1S FIET| 92 TFUCT T B 77 O
FRERTRR FTETTS (IS @ 8 NS FF 950 3T ol w47 |

mﬁwmmmmaﬁmmﬁmmm#mw
ISR AT FenTE S o1 S iy




AC&'NQWLEDQEMENT
mmmmmmwmmwmﬁ(mmw
F TEE R AT ST S SEE T TS FEEA OTH FIR

¥ foagow|

T A W Fewe] SR SRS FrfuyEEa Fw I S By
ST @ 1 o ©TF STy STy S 9376 IAfEF T A0S ST F (3T S |

97H FOWS] AR ANTH FCNOF IJNF T (ETNF a1 FIE e ammes
TETRE TOEE T AP Sy JfS 71 3§ Fof FrfereT o=

TS FAEWAE TR A AF Farsfod Sy PAFiea [Tonsa JrTFsrT 5: csﬁ.a
SR (TR, S T, TTeT (ST, JTEET 39 a3 S W TR FN= A BAFeH |
m«mmmwwmmmmﬁwﬁmmmw
|

s?mmwmmwwmm-mlmmvm
IWYE TR TERAINE, VIS AARTR AT 938 8% ATFIH TPAS 9N ST F2TT | 6
ARTENE S ST ST AHH TG AT T , () T 8 PR TIPS | ST 3 |
| == wfzs Fowme s |

|
|
TEfE Feeme] @R AWNE el AerE 193 TOW IVIRNEE (ST SO W

!
e !

ok we Roy- |

s |

Ratan Kumar Roy |
| Semester- 6" |

Dept. of Education ‘

ANANDA CHANDRA COLLEGE |

138

Dy



TOPIC PAGE NO

1.Introduction :1-5
2.Review :6-8
3.Satement of the problem .9
4.Need and Significance of the study :9 I
5.0bjectives of the study - 10
6.Delimitation of the study :10
7.Methodology :10-12

» Methodology used 112

» Population and Sample :12-13

» Tools of Data collection 114

» Procedure of Data collection :14
8.Analysis of Data :15-17

9.Interpretation of Data
10. Self Observation
11.Recommendation
12. Conclusion

13.References

14. Appendices

% Forwarding letter for Collection Data
¢ Evidence Certificate

% Questionnaire

¢ List of Photograph




140

1. INTRODUCTION

oo S W@ SIS (MBE SEATTE FECRICETISLBIGI AT, (At |
ST, ST, 3RE 3 TR spfe (sndt Sevonfe (i S@oe 19T My (75 SoFonifs |
e | |

o5 SN0 SRS T ITASFEl 47 Sige SToel T ST |
AT XY SAGTOIE Seee | AT T SRTT FT I, J1 (ST6-3H1 S

Ffe ] I T (T IR ST TESRCR S 0571 Y18 AR TR TS 1ISH |
ST ANFIRT GT6 TS FfF A 081 7 46N fare = Fwe| |

(W6 F1fea T3 AfF fA @ ST TE/rS MR AEE A& FEA (F, GT6 A6] TE€T® ©aR |
39 (B} A (@ avTR1 2FfE (TS WY (VT ST T (T QTS ST S EaT (e |

AN 23¥1 f8%F (3, (WEAT 97 AfS J1bla S| AT 7 3@ @, FHRAET @6
FTOTAT TP TOPA AF (W6 WA AN HITIR A




oSS 75 SIS (AT 3 51 TS ferel| Ao 8 I HR F F19 S
ST T SAAT TOTAIT T SIS (WFR A7 TS BT AN (AT AT SIRICH

ST FA0S OF FACE| I T (T 4T SISTSIS STRT AT THfSre ST 58 F
R ST A 9% ffeT TS (e T Fo SHfS T FEfe|

| 75 SRETAT GO TR T 8 (T BN RO STE A Rl G676 [ A3 |
FI07E BT I (748 T IF |

ST AR A% TG TS A AT NS TS TEA (T ST SR | SR (T IS
SoE, (FT 31 WRTAI @S ATH T FEF| I a7 TR e o Ry 5y
T ST A1 75 I (| e SR 76 ST IT 39, A= 3 A IR |
13301@ FHIREE @ od @ M@ (TTFs AfFEE IR S AR T

Eﬁwﬁmemmmmlmwamﬂm@mm
SIS GISTA IEEE O ANTH TF3 IS STHF TGRS T foirswn afge

FFF oI
|

forer ST ©1|T TET mmqﬁfﬁslmwm{mcwwm
SV 8 (IR g k0T SRR 6 oY AfAfvel e FSNT SR AT TIAI, |

SO TR SIS ST § TFSTS (T4F HTE (AR A, I SRS

iy snsr Ros T $ox 97 oFE® I FEE| OE fiew 77 fod TR TS
I I For TSI SRRFTOTCI SIS QUi | S foreT 28 I SfS $IRIH |
SIS 3T ST e e T I 971 T, GTF, (3T, AT, AT Tgfe1 92 TeT=E 276 (o
(TR A6 IROT S wh e I 1 52 AT 3 AT F AR SIAT (T (V(F |
SAR, TAN 3773 745 FAge T T TAT6NS IAR (T AT S 716 71 a7 |

e oy RAerE o0 INTe G WP TIPIE A%k WW
STOTTAYR (WETE 85 A% Y-S SRISHH T SR, |

141



| s ST Ty SITSTTSAT SRR ST SIAFTS, A AT A fret| e TS SAIR AT
| o IO V@ SBR AT SITATAT ARG HGr® Y| RS AT TOT 7 T4

9 9FFTT (RIBNTRT T TSTOTH STHT Fo®© A O (72 ATAF S ST ST 1T
£ T 11| ST AT FASH e (W@ SN T BF F| AF TN TP

T (@ TETH TSTOTA (RIAT A0TCR ©TAT STeT (@ I 4T 7 I P (4TS g |

ST INSANG FE®I

a7TE WIfeR-a BT FTST P STEeT T TSy TP S W Ik TAR AP ST 63
ST S ST AT SF o2 IR (VF @ I 8F T AFFOA| TR 5O (SMeHIEAT
ST S 51 I A FaTe BF FA1 B o7 oI 3 o crer Saers wtafew |
sfraée o7 B T RS 51 AE TSy, SITE TI MR (O FTow (2,
*fir FBFTATR 939 R 50T 9971 @SR AREH (SRR AT FI &6 3 6F IS
© YF] 97 99 9% AT 5 AT $IF A1 5286 N (SO ACATTEN TS |
2 ST T8 9% FAFT TGTE AT mmeymﬁaﬁ?wwmmﬁ
Sl RO ANGT (N@ IEE AT (R A S Q@I (TF (G, ﬂmm,
AT e (TR ACHTeTeT 3771 §TR1 (A Ffeey T 8T BT (TS 7%eT 2T | A ST (5 |
5 X I Y TS SEE AR AT OIF IRE Tt SIed, MFFeF OIS |
SIwd e F AT To1F &l

\¥9S ST GII9] GIR TFOTH (T BB SIS % (I (ofF FE ©IF 8¢ 74 |
o1 9 TATSI(® T} O (VF ST (= SAR APE GHMA AF6 TAF ST, (R
SIff®T I990%, S¥9Y N ©AR IAFIN (WEMF N2 f&T wdw T, Do) S ©F (F AT
80 4, VDN SR (12 35113 TR 09, $98S ST JAFTA (0T T 393 332 $IES 3 $DUY

TR RN 072 SR FTF 238 8 08| (FNF T FATH WA SO Ufere afe 3 |

2% (316 ATERErT 53T TS 80 Tl AT 885O 0D T OHAFT Hf® 8 V8¢8WwWo
SHIAfA Soronfe §E W1 AT SHifer fed ¢

142




143

| aam o SHrf STefer wefl M awml o1 AmHaNfEAe: BT wifdifE (S
| TETRE TR TR 33.¢D S| IR (ST 9% AT 03053 T, (FTBITE S 24T

ﬁmwsﬁﬁwmﬁwmmwmu

ﬁsﬁmrﬁmwmmlﬁsﬁmmmmmammm
T ol o a1 sTie SRS A 17 52 (N GfireT 8 s 73t oite

firamel fSfor ST, (TEME gl SO AT (3 ST, (76 @3 e B1Rm A1l ST fefer |
oTE (oA A g STese Ay e 79 FAwaA| IWg SR T O A |
FEF (TEA PSTT TISFAT TSI THIACH ST @M O] FEF (T3 T IRE |
SIHH IM® (@ o) Nalfe| M= FFRETT S ST A6 STl AN, CT6T T FA-SFAI | FHEA
TR ANE A (@ OR AT M6 | 414 @S ST O N T, TMITIAI| $F
TAMET X 92 JERT ST T a16 ey, e o1 anmey 1A @1 ater (57 e1E
sgfer g a1 SMvF AT IoFE IRIfma et MY NS o7 ewwa Hewa
TP I S (TFIF (SIFAT TG | STATE ST IET AFN2 | STH TFIA] O
MDA FqH X SI® (AT 9F HAGH STRIRT G| SIF FO7 AT H33H (I TAH
AF | TN AHATAA Fol FTTG (F @I | AEEF M TR Fe1 57 A_E
O ¥F1 O@ BIEA AN B 4| PSS Trgns earR e fFY G (e
S A MENTT IMFTH SFF (SMOA bt IRF ITF JCT 1T SAET, IT ST
2% BTR 61 (313 51 3| a3 B s 3 1= fFewer| Sfite onaw ww o
BRI FEA| 947 A@F (FFFA AR O (N @R ISR ST AETNIT T
faSrnfen foer) B18 SR (WO OTF (TS| 247 (T (TR, ST WIST ARS F6 @ |
fsfer ams smaray sTE anfer T AT VI A4S ATEH| @AY TR 7RI AYH
SR (EACTAT AYF6 M6 2G| SCHA T7 I STAT SN Y[FTSH| A4 S (VF2 TG |
b1

2 AR J3F Sfever fds S, fofer faes A Tt s IR TS SRS oA |
Vol FTafrerer| % BreTa AGTE ©1 N7 ATNTS ME(a| S7% fofer a2y A3 o1y,

4



o g 58t ST o FE+| mmﬂ?mﬂ'@ﬂ@@mmw
frefR=T 5T ST S (1R THI ST Y fh 40T S51738 56| TS ite o3 Aa19 S1ed |
| 8 813 (NTF ST S 99 35S UL THE8 (76 Swefen 53fs oA

TS| ST T TS SFF (e 3 ©FF IPTITT 55 (76 Sronfed AGF I FE|
ST SOT NI S HANTTT ST (527 PR AT AST ST G A ST
Fi51 Mfoa I FF T (72 T FFCETT T OIA 11 T2 2SN SH N (FTOMR| 53
9F HEF TF P I 2378 FIOF 1 @ =S MeTN| IT% TFF 1 AT I
HSTTF CIF TS A=A, (W7 B

ARTEH TR S (TBTTS SHI 936 ST o7 |y 77 9316 vy Gifers afieTa

¢ S T/TeTA 677 3 196 936 SFTA TOTT TF THE TS TRF ;T B
T3S (W3 fASma (IF FE Ao TF |

(ST TS I - "Education is the most powerful weapon which you can
use to change the worid."

144



145

ST ST a3 TATHTE (VF AT Mfkteva 9% fresar s (raaT T

1. N.Vasu (1922) SIYNTT - (6 AR fFarear I AHACTR AG5S| S1AT BT Mlecchas
93 BT SRIFTT Mech | STAT 517 TSR I 4T ATSTWIISH FTS 757 & 992 7 I
ST TV S TSF DF I ST ACHFR TAIS TRASAE F475 932 o785 TS |
s REATS TSTT S T INTRET AT (G mmﬁmﬁw
TS % SIS TSI TN (T (1F T (FHITT TAifo |

2. sanyal (1973) : (36 WJET T3S o1F 93f6 (NA% FIRA I FEA| 906 T
=, @ 8 ff 13707 M1+ | BT, T 9 fSEd Tos-74 (@1 (7 B Roifvs
FAT RN ST AR T IRNIT NAE 07 I SO TGN TET T fore STy
FoR SIS BT 3T CTAIE STAT SRS IS SRS | I ST ot A0S SR

ST SR (3 T 18f F TANGH [ a1 BF I GNEN BF T FTSOF T ST
¥ IAd FAA (6B FEMA e 7 fI® midfn aax @

s Caf A5 T AT MT) BN (FT (FE G TR S TN FA® THH I
ST AR (WX 31 BRI 701 TS| STSAR, A5 RraT F AT T (¥ (e fore A
STeH (BN 232 Tafe (ndia agsfs)

3. D.H.E. 47N (1895) 250 faft SFrA} ATt AT (X, (T (MFAT TRRA (V@
THE TN B Aras (TR BT AT Aq A Ty ST I R ST (R
mmwwwmmﬂM|mmm(mmm SI frTes|
A3 SRR AN A BT




146

4. The Scholar P. C. Choudhury, (The History of Civilization of the people of Assam
to. the Tweleveth Century A.D. Historical and Antiquarian Studies in Assam, 1959:

75): (T 1 (ATST STEEAICA STATG TN U S0 A7 (71 932 T 33 =7, S3=-7%
STATE 50T AT | S 7 FEH (¥ “o4 fS/e, @ 932 Forad $a7 1 7@ foifasmy
f: fiSiTe SEE 8 AFEN (VF T 8 THYE SOV M@, BOIS T AT IGATHSE
fo, 35 1 IR MY AT 9 BN AT-INT, S3F- I THFRE@F S fury T, frg-
i TFTSTIR ST M oy By Jraara sty avar a3 Frenfe s v

w3 R 8 FTRIG T

5. S. K. Chatterjee (The place of Assam in History and Civilization of India, 1955: 9 |
Reprint 2011) : IR (¥ ST 60T T-ST07-fFA1 998 @A AHT FNF A |
I STF QT (X e Bla-fewfe SRTe M@ &Sy m T 8 #few e

e, TS 2000 BT (W@ | RIS, ATH TFfedT AFEen? THTET A6 |
YTA] IFET SIF(© AGAET FE (S5 ([@NST TTHS THIEF STerF 1T GHR{6 TN
sfefde TR a7 Ta 8 I a3 217 g fAge 2@feee 3@ ey 7|

6. S.Endel (1997)— ST 32 "% FICIEN" AMGIF @S] (FTGIE) Sersnerg asfe af7fefe
T 9% RFF T TN AP 45T T T0F FfF Sosnerd 3oy =i |
RS FEE| Af6 FRI T=9T =F (@RIF I 77 32 BT fFEfte =) a2
2% e AP (@ANSTH ST 9771 70 FrgifEe o35 o7

7. Kazuyuki Kiryu (Mimasaka University, Japan) in his project “An Outline of the
Meche Language, Grammar, text and glossary” (2008) :- (35 ST 3% 98 9T @
TIRE] T e AfaFerd et sEme SR @I o veEE [ETs
femameet 93¢ #v5 | fofi arme (B8] FE fFond fAfew *fdwar o sy s
A3 BTATE ST YT AP B35 T Jofa] FAEH |

8. Dr. Kameswar Brahma (2009) --- BT %, "A Study in Cultural Heritage of the Boros" \
AP (ST Swieaa 99t afAftfs o ffr @mows T 8 sweas, Aoy, |
TR, S 16T, eaifs, ey a3 A firfirs S o QIoTe ¥ 9|
T Te512 afsfene Fmm) CT4F AT FAXA HIHTCH (ATET SO 56 o7 T 4777 B/
FAE|




! 9, Bidya Sagar Narzary (2010) -

O Y fhe T3 "NepalniMechefwr" ((JTST) (5
| TR T TS 93 % g

ST 7R, i, iy T fRraey a3 sy

| Fmsfd s (TNF OT5 (NS aa@ﬁ@ﬁmﬁﬂfwmmﬁmﬁﬁwm
W,mmmwmmm,mm

T3 AEATSAT FEH|

11. Jba and Jhingran,D (2002) :- 3% THeNT SHFPS foraeet (¥, FrsTE amifie |

MO FETR 9316 A1t 931 Frowma s (377 oft afiess svv i o3 |

147



148

ST ATETEAT RIS S (¥ st frfa S o -

A Study on Educational Achievement of Mech Community in Jalpaiguri District.

TEE I CIAEE W1 (76 SR ISR 9% A@® IR (31 2376 98 (F
=7 O oo FEF DA (FOAR TE€S 47,072 ©IUd SHIEE YT (S 92 TG FI

i IEE IETTE AfEETe e (NF IeTFE emd FEE T ICRET T ANTIES
TS|

i T TEETRA (SYIfPE 93 AT TS [HOTE IR FA0S (ST AT SACIS T
TEEH 7] TS |

v AWAGEAE] 93¢ ARAEAE] AT FOOI MEEH ST HIATH Ty 93 FYNIAG I TIOH|

v.(E Saradia Aaad) goraa o 9910 TR SfanTe Mefd Fare 93 ATy IO
3|




| (75 ST (SIfEF ST Ak ST FrgTsTe TEeFeT 3 Iz IER F4TI

i sATST® f7¥ (W@ ST TFe] 61 F4T 8 SATS SEEA] A P71

i, (TS ST SRES T ST 8 ST CR-CET ST S (8T T 3 o TR
Fa11 |

iv. FraTEE SFe 53f& TT2ME FO61 7% ©f 54 |

A *fewa ANSE SRS (SR Yoiafy a@a TG 1 a7 TS I QT |
Tam RIS, traST aer@T 36 6 Afianas e i fo TRk

e Project Method — 4% STMSTTA S S S TS (0= ARt | RCTS 785 @ Srwoey |
ST S5 SGfEFeTa STV AISF AFAETT F3( TR A TS TTH JNANE

TIY Twfe T |

|




s TGOS SRS GRS JF (T ITT | 3T -~

o S5y foreff@f ( Purposing )
o SIfAFWAT ( Planning )
o FI5=T9+ ( Executing )

o VN (Judging )

-Mﬁt‘m‘r (Purposing): |
simﬁw@ﬂ{sqﬁﬁ%wﬁwmwﬁiwwgmmw | SR
Wﬁmmwﬁwm«mwmmﬁsﬁrmmﬁzﬁw
S o STRT FAS ST FE 1T @ S For o a3 EEa-ACEINCERE GRS LIk
mﬁ@wmwnmmammmmﬁawﬁmmmmqw
| ST T Cafer STy foreTaer Fa7 AT A |

s 7fASEAT ( Planning ):

TmE T 3@ (O1F (WodT X Nf3F AffFwe I 874 | =R IF F5s RS
A e Afawaft o i | AT ATHAT ARHA TR TS AT 3 R |
HAR HATA WRATE S75 F (W% Aq% AT (e STy (7R | |

.
‘

o
\
N



\
?

g FITEATVE ( Executing ):

 oft 5w THST OIT TR | TF TS FAAmsfm awATEEA I PredtET e T

SEHOTE ST S VIE | 93 0T STAT (W P - Frfdpara srarTs foies =1, (ewfer aemane
P EOMGERIERRNGIROICICR Gl

l

|
|

s PTTAN (Judging ):

|
MWWWMETWWWWWWHI 1}, 92 9H |

S SR FAT TN (X R0 ST SufS frefioar a1 T o STy Fohg TN |
TR O RO F1 T | FHT=Te" 705 Rt (@ 51575 185 39y w6 @ o+ &0 |
TR YIS FAT TF 92 NIOCH I

*A. Methodology Used :
s%mmaﬁmw%aamslwey TaHoT NV FEM |

*B. The Population and the Sample :
Y TTHREIHA (6 THUTER JGST& AR AN Population T SRS SR yTefy

mwﬁa@umﬁmamssﬁmmm&mple !

12

151



152

Matial

Mal MNaqrakata

Aanarhat

Kranti
Rajgan)

Dhupqun

Jalpaiguri

p_“da ¥.al manae

ity o wseet

13



153]

C. Tools of Data Collection :
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8. DATA ANALYSIS
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ANANDA CHANDRA COLLEGE

(QOVERNMENT SPONSORED
AFFILIATED TO UNIVERSITY o’ NORTH gzm

office of the Principal S
03561+ 255554 (0] WEST BENGAL, INDIA,

e PIN - 738101
03561+ 257947 [R| -
Tele Fax 03561:257324 “l acclalygmal.com

Welsite www accollege in
-2022-23
Ref. No / Date: 01/04/2023

To
The Gram PanchayavCouncilor

Qalbost § NO. O1.P.
Dhw P4UPI, JalPatJupi

Dear Si'Madam

This is to inform you that some students of B.A. Education Honours (Semester- V1) of this

College are going to conduct an Educational Survey in your village /area for the parual

fulfillment of their Bachelor Degree under North Bengal University.

Please permit them to conduct the survey.
Your co-operation is highly solicited.
Thanking you
Yours sinerely
N
&\ o) (0ulry > 8
D Gowr Sundar Ghosh (O L is Das)
Asst Professor “?‘ilwl
Deparuncat of Lducation ‘ A C College
A C College Pancipal
Ananda Chandra Coliege

Jalpagun
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ANANDA CHANDRA COLLEGE

(GOVERNMENT SPONSORED)
AFFILIATED TO: UNIVERSITY OF NORTH BENGAL

Office of the Principal RBNDA4

s SPONg, Oo . - ~ .
P.O. & Dist. JALPAIGURI, S A N < E-mail: accjal@gmail.com
WEST BENGAL, INDIA, 3 2 Website. www.accollege.in
PIN CODE - 735101 T

PROJECT COMPLETION CERTIFICATE

W9 DasdE ,

v
a student of Semester é ........ of B. A/B Sc %m;ﬁ&ﬁHonours Programme/
Programme (General) Course of Ananda Chandra College, Jalpaiguri, bearing

Registration NoOIQQOOSOI Q.54 F has successfully completed his/her project

work  on AWk om.. A ; W
Huulog& ..... Wmm BH/Y\,?.?«.Q M\W\M@‘a

under my guidance and submitted the project report during the Academic Year

This is to certify that 6

Project Supervisor, Department of.... [zchea o
Ananda Chandra College, Jalpaiguri
Date: ‘26/0 (,] 2022

8%
Assistant Professor . \@o
Department of Education o 8oY
Ananda Chandra Coliege q‘\(’:\@(\@?
Jalpaiguri o
{\b’b ¥
(\@
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ANANDA CHANDRA COLLEGE

(GOVERNMENT SPONSORED)
AFFILIATED TO: UNIVERSITY OF NORTH BENGAL

Office of the Principal PARNDAY .

P.O. & Dist. JALPAIGUR], IS4 “"’""’««o E-mail: accjal@gmail.com
WEST BENGAL, INDIA, % 2 Website. www.accollege.in
PIN CODE - 735101 ESTD. 1942 |

PROJECT COMPLETION CERTIFICATE

This is to certify that QAXXMLM’IYWLW,

g

a student of Semester ..£. %\, of B.A./B.Sc MnHonours Programme/
Programme (General) Course of Ananda Chandra College, Jalpaiguri, bearing

Registration No.0.J. 340.0.50.1.0.5.2.3 has successfully completed his/her project

work on AVS%Q’Y\ ...... W&MM\M

under my guidance and submitted the project report during the Academic Year

02243

-----------------------------------------------------

Project Supervisor, Department of. £ CL“-U?J?; aw_~

Ananda Chandra College, Jalpaiguri
Date: 2610 4 /QD‘?-'%

Assistant Profes
Department ¢
Ananda Chandra

Jalpaiguri




It is hereby notified for all concerned that ENVS 1% Semester Project Work have to be
submitted by the students as per following schedule.

ANANDA CHANDRA COLLEGE: JALPAIGURI

NOTICE: 05/01/2023

Topic for Project Work [prepare project on any one of the following topics]:

1. Identify the major sources of Air pollution in a city or town of North Bengal region.

2. Prepare a list of economic plants available in the college block.

3. Record insects associated with any common crop/grassland/tree of the college area

with an idea of their habitat

4. Analyze the cause of deforestation and landslide on hill top, if sighted.
For B.A. Programme (General) students:

ROOM NO. 16, Project Supervisor- SONALI ROY

Date 10.30 am to 11.30 am 11.30 am to 12.30 am
01.02.2023 Registration no. Registration no.
0192206010835 to 0192206011051 to
0192206011050 0152206011285
02.02.2023 Registration no. Registration no.
0192206011287 to 0192206011495 to
0192206011493 0192206011697
03.02.2023 Registration no. Registration no.
0192206011698 to 0192206011942 to
0192206011940 0152206012170

For B.A. Hons./B.Sc Hons. and B.Sc. Programme students:

ROOM NO. 14, Project Supervisor- MAMPI DAS

Date 10.30 am to 11.30 am 11.30 am to 12.30 am
01.02.2023 Registration no. Registration no.
0192015010113 to 0192205010171 to
0192205010170 0192205010353
02.02.2023 Registration no. Registration no.
019220510355 to 0192205010575 | 0192205010576 to
0192206010856
03.02.2023 Registration no. Registration no.
0192105030721 to 0192105030819 to
0192205030817 0192206032317
AT A 0 23
Ty 052
Cota

Project supervisors

e 2922
Prk:alob ro”

Principal
Ananda Chandra College
Jalpaiguri
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Environmental Studies
Paper code ENVS
Type AECC1

Aims and Objective of the Project work:

The project work aims

1)

2)

3)

To create awareness among the students about the burning environmental
Issues such as major sources of air pollution in the towns/cities in North
Bengal region, causes of deforestation and landslides in the hilly regions.
If a student understands the causes and consequences of air pollution, they
may be motivated to adopt eco-friendly habits such as reducing energy
consumption, using public transport, planting of trees etc which will be
beneficial to our future world. They can also become ambassadors for
spreading environmental awareness in their communities.

To record the insects which are associated with any common crop or trees
of the college area and also to develop an idea of their habitat. Through this
data collection, students will learn about the local ecology which in turn
can contribute to their future research efforts. Moreover this record will
also help to understand the diversity of insects and their habitats. They can
also identify the species that may need protection. A knowledge of their
habitat requirements also helps to maintain ecological balance by ensuring
that their needs are met within the environment.

Preparation of a list of economic plants will contribute to environmental
sustainability of the college campus. Economic plants also helps to
improve air quality, reduce soil erosion, promote biodiversity etc.
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SUB : ENVIRONMENTAL
STUDIES(EVS)

SEMESTER : 15+

COLLEGE ROLL: 4
REGISTRATION NO : (192206011538
YEAR: 202210 Q3
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ANANDA CHANDRA COLLEGE

(GOVERNMENT SPONSORED)
AFFILIATED TO: UNIVERSITY OF NORTH BENGAL

Office of the Principal
P.O. & Dist. JALPAIGURI,
WEST BENGAL, INDIA,
PIN CODE - 735101 ESTD. 1942

E-mail: accjal@wgmail.com

Website. www.accollege.in

PROJECT COMPLETION CERTIFICATE

Nikita Ha /o an

This 1810 CErtify that .....carerddl i rsusmssesnsssusssesserssnsessersensassssssssnsssesvossesssssisions ;
. . v
a student of Semester IS+ of B.A./B.S¢c Honours Programme/ Programme
g g

(General) Course of Ananda Chandra College, Jalpaiguri, bearing Registration

No. 12222600 523 s has successfully completed his/her project work and
- ) N
submitted the project report on the topic ﬁC@ﬂDW‘daP(aﬂ@aw‘/‘w&
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Project Supervisor, Environmental studies
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WEST BENGAL, INDIA,
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E-mail: accjal@gmail.com
Website. www.accollege.in

JAL paiGUR]

PROJECT COMPLETION CERTIFICATE

....................................................................................................

a student of Semester ffl of B.A./B.Sc¢ Honours I\’/rogramme/ Programme
(General) Course of Ananda Chandra College, Jalpaiguri, bearing Registration
No.QlF22p01000.55........ has successfully completed his/her project work and
submitted the project report on the topic :’_wsec/&:_og&c@ara,@dcoxﬂ\ .....
Lo, AT @‘J‘-’L"w"&f«{u\%&\%r my guidance during the
Academic Year 2022’p3

“ﬁ; 1122

Prosect Supervisor, Environmental studies
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Course: B.A. Honours
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PROJECT COMPLETION CERTIFICATE

This is to certify that ... Lg,}a)@c@m ..................................................................... ;

a student of Semester JQ’% of B.A./B.Sc Honours Programme/ Programme

(General) Course of Ananda Chandra College, Jalpaiguri, bearing Registration

Noo4220501061N........... has successfully completed his/her project work and
submitted the project report on the topic G‘U“‘-M/&@é [L%OQQ.&M'W ......
amd,&amﬁidzo%w&@p ................... under my guidance during the

-----------------------------------------------------

Project Supervisor, Environmental studies

Date:

A
C'}QQ(Q O
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