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1.3.2: Pecentage of students undertaking project work/field work/internships 
(Data for the latest completed academic year) 

 

Programme name 

Project 

work/Field 

work 

Semester 

Number of 

students 

participated 

Page no. 

B.A. Honours in Bengali Field Work 6th 29 1-8 

M.A. in Bengali 
Project 
Work 

2nd 21 9-32 

B.Sc. Honours in Botany 
Field Work - 

2 2nd, 4th & 6th 31 33-62 

B.Sc. Honours & Programme 
(General) in Computer Science 

Project 
Work 

6th 26 63-123 

B.Sc/B.A. Honours in Economics 
Project 
Work 

6th 
 

05 124-158 

B.A. Honours in Education 
Project 

Work 6th 28 

159-243 

B.A. Honours in Education 
Field Work 

4th 30 

B.A. Honours in Geography 
Field Work 

5th 20 

244-392 

B.A. Honours in Geography Field Work 4th 41 

B.A. Honours in History 
Project 
Work/Field 
Work 

3rd 
 

41 393-434 

B.Sc. Honours & Programme in 
Physiology 

Field Work 4th & 6th 48 435-438 

B.A. Honours in Sociology 
Field Work 

6th 29 439-451 

B.Sc. Programme (General) in 
Zoology 

Field Work 
4th & 6th 21 

452-479 

B.Sc. Honours in Zoology 
Field Work 

5th 09 

B.A/ B. Sc.  (General) & B.A/ B. Sc.  
(Honours) in Environmental 
Studies 

Project 
Work 

1st& 2nd 1698 480-548 
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ANANDA CHANDRA COLLEGE 
DEPARTMENT OF BENGALI 

Field Work of BA 6th Semester Honours students: 2022-23 
 

The Department of Bengali of Ananda Chandra college organized a One day field work programme on 26th 

April 2023. The field work team comprised 29 students of BA 6th Semester (academic year 2022-23) along 

with 5 teachers of the Bengali department. The title of the Field work was ‘RABINDRANATH AND 

FOLKLORE’. Mongpoo of Kurseong sub-division of Darjeeling district were visited and surveyed under the 

programme.  

 The students acquired knowledge about Nepali villager’s culture and folk, their taboos, their believes etc. 

and also about Rabindranath Tagore while he lived sometimes in this hilly village. Students also learned 

the feelings of local Nepali people about Rabindranath. After completion of the field work students are 

able to compare their knowledge acquired from books and from field work.    

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

Programme code Project / Field Work Title  Number of Students  
enrolled for Field work 

List of the students  

2022-23 
On 26/4/2023 

Folkloristic culture   29 GOURAB SEN 

   SOURAV BARMAN 

   DITIPRIYA  DEV 

   ANUBHA  CHAKRABORTY 

   MAHIMA  PRAMANIK 

   ABDUL  ALAM 

   DEEPSIKHA  ROY 

   PUJA  DAS 

   VICTOR  BISWAS 

   KINJAL  DAS 

   PAYEL  ROY 

   PARANITA  MANKI MUNDA 

   POPI  ROY 

   NIKITA  ROY 

   MUNNEE SEN  

   BULTI  KUNDU 

   MASUDAR  ALAM 

   JYOTIPRAKASH  ROY 

   SAIKAT  BARMAN  

   SHIKHA  SINGH 

   BIJOY  SARKAR 

   SAHAJAHAN  ALI 

   TUSHAR  BARMAN 

   BRISTI  ROY 

   ARGHATANU  DEY 

   SAYANI  ROY 

   SHUBHA  DAS 

   SUMANTA  BISWAS 

   ARINDAM  SARKAR 
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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 field survey Programme on 

13th April 2023 with financial assistance by the college. As per syllabus of MA, the field work team 

comprising 21 M.A. 2nd Semester students (academic year 2022-23) along with 5 teachers of the Bengali 

department.  

The title of the Field 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 field work students are able to compare their 

knowledge acquired from books and from field work.    

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

Date and Place Field Work Title  Number of Students  
enrolled for Field 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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Introduction : Excursions, fieldwork, field courses and other field elements are fundamental 

components of education in biology. The field education aims at offering students the 

opportunity to apply theoretical knowledge, methods and techniques, get knowledge of 

current research, develop observation skills, practicing both individual work and team work, 

experience unfamiliar places, make new discoveries, get new impressions, perspectives and 

ideas. - Experience is very powerful source of knowledge. It can be gain by interacting any 

living or non-living objects. The extension of knowledge is expanding day to day in the present 

era. Teaching is a form of interaction between two or more than two person for transmitting 

information by different ways. The way of transmitting information by the interaction between 

two or more people in a disciplined manner is known as teaching method. Excursion method 

is an impressive and important teaching method which can be used in many disciplines like as 

botany, geography, history, physics, chemistry, culture, political science, archeology, 

geophysics, genetics, literature, music, fine art, etc. Specially, this method is used in behavioral 

sciences. The word ‘excursion’ means a journey, trip, tour planned for social studies students 

in which the students actually visit places or site and has the first hand experience which 

excursion results in easy, interesting and effective learning. 

Rationale: The Excursion is part of Syllabus for Undergraduate course under University of 

North Bengal for: 

SEM 2 Botany hons(under CBCS)- paper Archegoniate 

SEM 4 Botany hons(under CBCS)- paper Plant Ecology and Phytopathology(CC9) and Plant 

Systematics(CC10) 

SEM 6 hons(under CBCS)- paper Research Methodoloy(DSE) 

The location of Ravangla,Polok, Ralong, Namlong was selected keeping in mind the 

vegetational change the students may encounter at higher altitudes. Polok Borong village 

owing to drastic altitude and vegetational variation in a small area was chosen as area of focus. 

Also study of micro flora of natural hotwater spring was also one of the obectives of the study 

during the excusrion 

 

Places of Interest: South Sikkim , Sikkim. 

The village Polok  Borongis located in Ravong Sub-Division of South District District in the State 

of Sikkim in India. It is governed by Borong Phamtam Gram Panchayat. It comes under Ravong 

Community Development Block. The nearest town is Namchi, which is about 41 kilometers 

away from Polok. 

A brief summary of available data for Polok is given below: 

Category Resolution Period 

Precipitation - h Half Hourly / 0.1 deg (11 kms) grid 2001 - 2023 
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Category Resolution Period 

Precipitation - l Daily / 0.25 deg (28 kms) grid 1901 - 2023 

Temperature - h Monthly / 0.5 deg (55 kms) grid 1901 - 2022 

Temperature - l Daily / 1 deg (111 kms) grid 1951 - 2023 

 

 

 

 

 

Altitude: 

Excursion Report : From 05/05/2023 till 07/05/2023. 

 

Members: 

Faculty  

Professors: Dr P Ray; Shri K Majhi; Shri D Baraman   

Students: 
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Material and Methods 
The finds of algae, bryophytes, fungi and myxomycetes observed during the excursion are 
documented. The nomenclature of plants was done as per syllabus .The altitude values and 
geographic coordinates were taken from apps from google play. 
 

 

Description: 

Day 1:Onward :  

Started at 7.30 am from Jalpaiguri Bus Depart via Siliguri Namchi Ravangla then Halt at Polok 

Village. Covering 89m(292ft) from Mean Sea Level at Jalpaiguri till 2058.46 meters (8100 ft ) . 

The vegetation at the start were weeds and crops in the plains of temperate climate, but after 

Melli in Sikkim and mostly after the elevation climb from kitam phatak through kitam birds 

wildlife sanctuary there was  Alpine trees to be observed .Damthang at 6000 ft there was 

observation of angiosperms , ferns and bryophytes.  

The day was spend on travel by road by vehicle. Reached place of stay by 5 pm. 

Day 2: 

Started at 8.30 am from Polok and visited Ravangla . Many forms of Angiosperms were 

recorded in addition to various tree of varied canopy suitably adopted for high e;evation and 

cold climate. At Ralong  silaginela sp a prehistoric pteridophyte was recorded along with other 

bryophyte, as group moved towards lower elevation in the hills paddy crop field were 

recorded and many small angiospermic plants were also observed. 

The group were also able to observe occurrence of lichens during trekking indicative of a 

healthy environment. 

Visit to hot water natural spring with sulphur provided a unique opportunity for students to 

understands the dynamics of study of ecology and its corelation with climate and changes due 

to temperature.Cash crops like cardamom were also seen. 

The group returned to place of stay by 7.30 pm. 

 

Day 3. 

Started at 8.30 am and visit to an oramental flower garden was made to have first hand 

experice to see the use of organic manures used in floriculture. Varied forms of flowering 

plants domesticated by humans for commercial use was also recorded. 

Reuturn to Head quarters by 8.30 pm. 
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LIST OF BOTANY HONOURS STUDENTS PARTICIPATED IN EXCURSION HELD 

DURING 5/5/2023 TO 7/5/2023 

1 TANMAY SAHA  
2 REJAUL HAQUE 
3 SARFARAJAL 
4 SOURAV ROY  
5 PUJA DEY  
6 KABERI DEY SARKAR  
7 ASHIF KARIM ISLAM  
8 ASHIM MONDOL 
9 RUBEL ALAM  

10 AKASH PAUL  
11 KANKANIKA ROY  
12 PIYALI BOSE  
13 PRIYALATA ROY  
14 IPSHITA PAUL  
15 ISHIKA KARMAKAR  
16 SAHITYIKA NAG  
17 AHANA SHOME  
18 KOYENA PAL  
19 SNEHA DAS  
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Department of Botany 

Report on Short Excursion for the academic year 2022-23 

Date:                                                    24/03/2023 

1. Title of the field work:                    Short Educational Excursion 

2. Place and duration of the work:      One day Excursion at ICAR Central plantation Crops    

                                                             research Institute, Research Centre, Mohit Nagar   

                                                             Jalpaiguri 

3. Semester and course:           Sem II Honours (CC4 Archegoniate) 

      Sem IV Honours(CC10 Plant Systematics) 

                                                             Sem VI Honours (DSE4 Research Methodology) 

3. Aims and objective of the work:      

The field education aims at offering students the opportunity to apply theoretical knowledge, 

methods  and techniques, get knowledge of current research,  develop observation skills, 

practicing both individual  work and team work, experience unfamiliar places,  make new 

discoveries, get new impressions,  perspectives and ideas. 

List of students 

Semester II 

1.  Koushik Roy 
2. Subrata Roy 
3. Koushik Adhikary 
4. Subhamay Barman  
5. Jasmin Aktar 
6. Nandita Ray 
7. Barun Kumar Ray 
8. Deep Das 
9. Sonali Mandal 
10. Himangshu Barman 

Semester IV 

1. Sambhik Roy Pradhan 

Semester VI 

1.  Partha Pratim Dam 

Accompanying Teachers: 

Sri Suman Sen, Dr. Pushpanjali Ray, Sri Krishnendu Majhi, Smt Srijoni Bhowmik, 
Sri Dipak Barman, Smt Ankita Biswas 
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Department of Computer Science 
Ananda Chandra College : : Jalpaiguri 

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

Dated: 28/09/2022 

NOTICE INVITING PROJECT PROPOSALS 

FOR B.SC. 6TH SEMESTER (HONS./PROG. COURSE) 

It is hereby notified for the information of the students of B.Sc. 5TH SEMESTER 

(HONS./PROG. COURSE) that they are being asked to submit their project proposals to 

be conducted during their 6th 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 fill 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 

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

FORM-A 
(Project proposal form) 

Submit this form to acccsdept@dept@gmail with the subject “PROJECT 

PROPOSAL” within 15/11/2022 without fail. 

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. 
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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: 

• 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. 

• 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. 

• Showcase 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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 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 
SVM 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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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 (AI) 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. 
 

 

 

 

 

77



P a g e  | 2 

 

 

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. 
 
 
 
 
 
 
 

78



P a g e  | 3 

 

 
 

 

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 (AI) 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 Vector 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. 
 
SVM 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: 
 
 
 

 
 

Figure:1. SVM Classifier 
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Figure: 2. SVM Classifier 

3.1 Procedural Design: 
 

 

 

 

 

 

Figure: 3. Level-0-DFD 
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Figure. 5: Lvl-2-DFD (skull stripping) 
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                                Figure. 9: Flowchart (Tumor Segmentation) 
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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; 
 
%-----------------------------largest connected component analysis-------------------------%  
CC = bwconncomp(Img_BidOtsu); 
 Img_Big = zeros(size(Img_BidOtsu)); 
   numOfPixels = cellfun(@numel,CC.PixelIdxList); 
   [unused,indexOfMax] = max(numOfPixels); 
   Img_Big(CC.PixelIdxList{indexOfMax}) = 1; 
%---------------------------------------------Getting the head mask-----------------------% 
Mask=imfill(Img_Big,'holes'); 
 
% -----------------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); 
 
%-----------------Intensity Slicing : lower and upper limit computation---------------------
% 
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_l=otshu(Head_hist(1:mn),mn); 
Ht_u=otshu(Head_hist(mn+1:256),256-mn); 
Ht_u=Ht_u+mn; 
 
 
% ------------------------hypothetical Skull area determination__________%  
SkullM=Img_inGBrev>Ht_u; 
Skull=uint8(SkullM).*Img_inGBrev; 
%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-i)^2); 
end 
[un,mi]=min(dist); 
skull_t=Skull>mi; 
 
%-----Intensity slicing---------------------% 
Img_b=(Img_inGBrev > Ht_l & 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.PixelIdxList); 
[unused,indexOfMax] = max(numOfPixels); 
Img_larg(CC.PixelIdxList{indexOfMax}) = 1; 
Img_Big=Img_larg; 
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%--iterative morphology to separate brain from  non brain pixel 
Img_t=edge(imfill(Img_larg,'holes')).* edge(imfill(Img_d,'holes')); 
    i=3; 
   
   while(sum(sum(Img_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.PixelIdxList); 
[unused,indexOfMax] = max(numOfPixels); 
Img_BL(CC.PixelIdxList{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 0 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 = 1 to 10 repeat 
Step 8: For j = 1 to 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 it as 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 it as 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); 
 
%%%%%%%%%%%-----------------------------------------------------------------------------
---------------------- 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%% 
I_G=Img_brain; 
%Resize 
I_r=imresize(I_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)=I_r(((i-1)*10+1):10*i,((j-1)*10+1):10*j); 
        z=z+1; 
    end 
end 
 
 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%  
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 
for k=1:1:36 
    W=uint8(Block(:,:,k)); 
    X=uint8(B(:,:,k)); 
 
    for l=1:1:10 
        for m=1:1:10 
            X(l,m) = W(l,m)/255; 
        end 
    end 
    for s=1:1:6 
         for p=1:1:6 
           B(:,:,k)=X; 
         end 
    end 
end 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%% 
for k1=1:1:36 
    D=uint8(B(:,:,k1)); 
    Sum = 0; 
    for i1=1:1:10 
        for j1=1:1:10 
            Sum = Sum + D(i1,j1)*1; 
        end 
    end 
    E(k1)=Sum; 
end   

 

 Normal: 
 

% kn = number of files 
for ij = 1:1:36 
    DATA(kn,ij)=E(:,:,ij); 
end 
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 % Progress Bar............................................................. 
 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"); 

 

 

 Tumor: 
 

for ij = 1:1:36 
    DATA_t(kn,ij)=E(:,:,ij); 
end 
 
 % Progress Bar............................................................. 
 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]; 
T_V=[T_V;T_V_t]; 
save("INPUT","DATA","T_V"); 
 
 
 

 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),:); 
 
c = cvpartition(y_train,'k',5); 
 
h = waitbar(1,'Please wait... SVM model is training'); 
 
Md1 = 
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]; 
 
I = imread(fullname); 
 
axes(handles.axes1); 
imshow(I); 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 
 
% --- Executes on button press in SKULL_REMOVE. 
function SKULL_REMOVE_Callback(hObject, eventdata, handles) 
global I  Img_brain 
 
%%%%--------------------------------------------------------------------------------------- 
[unused,dim]=size(size(I)); 
if dim>2 
Img_inG=rgb2gray(I); 
else 
    Img_inG=I; 
end 
 
[Img_brain, Skull]=ctss(Img_inG); 
%%%%%%%%%%---------------------------------------------------------------------------
---------------- 
axes(handles.axes2); 
imshow(Img_brain); 
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%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 
 
% --- Executes on button press in TUMOR_DETECTION. 
function TUMOR_DETECTION_Callback(hObject, eventdata, handles) 
 
load("MD.mat"); 
global Img_brain 
I_G=Img_brain; 
 
%Resize 
I_r=imresize(I_G,[60,60]); 
 
A(10,10,6*6)=0; 
B(10,10,6*6)=0; 
E(:,:,36)=0; 
arr(1,36) = 0; 
z=1; 
 
 
for i=1:1:6 
    for j=1:1:6 
         
        A(:,:,z)=I_r(((i-1)*10+1):10*i,((j-1)*10+1):10*j); 
        z=z+1; 
    end 
end 
 
for k=1:1:36 
    W=uint8(A(:,:,k)); 
    X=uint8(B(:,:,k)); 
 
    for l=1:1:10 
        for m=1:1:10 
            X(l,m) = W(l,m)/255; 
        end 
    end 
    for s=1:1:6 
         for p=1:1:6 
           B(:,:,k)=X; 
         end 
    end 
end 
 
 
for k1=1:1:36 
    D=uint8(B(:,:,k1)); 
    Sum = 0; 
    for i1=1:1:10 
        for j1=1:1:10 
            Sum = Sum + D(i1,j1); 
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        end 
    end 
    E(k1)=Sum; 
end   
 
 
for ij = 1:1:36 
    arr(1,ij)=E(:,:,ij); 
end 
 
t=predict(Md1,arr); 
 
if t==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): 

 

Step1. 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 DATA1. 
        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 DATA1 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. 
Step11. In a matrix DIV Div is saved. 
Step12.STOP 
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 Code: 

 

DATA_S=[]; 
T_V_S=[]; 
 
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); 
 
folder1 = uigetdir(); %load directory 
Files1 = dir(fullfile(folder1, '*.jpg')); % jpg type of file in the 'folder' 
numfiles1 = length(Files1); 
load("F_V") 
[idx,unused]=size(DATA_S); 
% idx = 1; 
 
 
% Progress Bar .................................................. 
 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_in; 
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 
path1=[folder1 '\' Files1(kn).name]; 
Img_gt=imread(path1); 
% path1=[folder1 '\' Files1(kn).name]; 
% Img_gt=imread(path1); 
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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(I,round(k/2)); 
[I,L]=super(uint8(I),k); 
%figure,imshow(I); 
end 
 
n=64; 
[L,numLabels] = superpixels(I,n,'Method','slic'); 
Img_sup2=zeros(size(I)); 
 [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(Img_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; 
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            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=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,ncb: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 
 
        DATA1(idx,6) = count; 
 
      if isnan(entropy) 
                entropy = 0; 
            
      end 
      DATA1(idx,1)=entropy/count; 
      DATA1(idx,2)=energy/count; 
      DATA1(idx,3)=contrast/count; 
      DATA1(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 
    variance = sumOfSquares / count; 
    std_dev = sqrt(variance); 
     
    %mean 
    DATA1(idx, 5) = meanValue; 
 
    %variance 
    DATA1(idx, 7) = variance; 
    DATA1(idx, 8) = std_dev; 
    DATA1(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; 
         
        DATA1(idx,1)=entropy/count; 
        DATA1(idx,2)=energy/count; 
        DATA1(idx,3)=contrast/count; 
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        DATA1(idx,4)=homogeneity/count; 
 
        DATA1(idx, 5) = meanValue; 
 
    %variance 
        DATA1(idx, 7) = variance; 
        DATA1(idx, 8) = std_dev; 
        DATA1(idx,9:h_size(1,2)+8)=Hog_data; 
        T_V1(idx,1) = 1; 
        %figure,imshow(uint8(hog_ang)); 
        end 
    end 
 end 
 end 
 
 % Progress Bar............................................................. 
 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=DATA1(index(1:floor((2.5)*sum(Sort))),:); 
DATA_S=DATA1(index(:),:); 
 DATA_S(:,1:8)=DATA_S(:,1:8)./max(DATA_S(:,1:8)); 
 
 %For normalizing data in test 
 Div=max(DATA1(:,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),:); 
 
c = cvpartition(y_train,'k',5); 
 
h = waitbar(1,'Please wait... SVM model is training'); 
 
Md1 = 
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 DIV.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(I,round(k/2)); 
[I,L]=super(uint8(I),k); 
%figure,imshow(I); 
end 
 
n=64; 
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[L,numLabels] = superpixels(I,n,'Method','slic'); 
Img_sup2=zeros(size(I)); 
 [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) 
  
       
     idx=idx+1; 
          sn(idx,1) = i; 
           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,ncb: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 
  for j=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 
I_out = zeros(r,c); 
 
t = predict(Md1,Arr); 
tsize = size(t); 
 
for i = 1:tsize(1) 
    Temp_i2 = L==sn(i); 
 
%     t = predict(Md1,DATA); 
    if t(i) == 1 
        I_out = I_out + Temp_i2; 
    end 
 
end 
 
% imshow((I_out)); 
 
axes(handles.axes3); 
imshow(I_out); 
 
axes(handles.axes4); 
imshow(uint8(I_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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5.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. 

 

                                                    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: 

 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 
 
 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: 
 

 
 

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

 

 
 

                                                                      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 

 

 
 

                                                              Figure.13: REMOVE SKULL 
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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 
 

 
 

                                                                     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 
 

 
 

                                                                    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 

 

 
 

                                                              Figure.16: RESET 
 

 

 

 

 

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

 
 

                                                       Figure. 17: TRAIN FOR DETECTION 
 
 

116



P a g e  | 41 

 

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: 
 

 
 

                                                       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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  Some Input and Outputs: 

Input Image 
Skull 

Stripped 
Image 

Tumor Detection Tumor Segmentation 
Remarks 

Ground 
Truth Prediction Ground Truth Result 

1. 

 

 

 

TUMOR 
IS 

PRESENT 

TUMOR 
IS 

PRESENT 

 

 

 

 

ALMOST 
SAME 

2. 

 

 

 

TUMOR 
IS 

PRESENT 

TUMOR 
IS 

PRESENT 

 

 

 

 

OVERSIZED 

3. 

 

 

 

TUMOR 
IS NOT 
PRESENT 

TUMOR IS 
NOT 

PRESENT 
------- ------- ------- 

4. 

 

 

 

TUMOR 
IS NOT 

PRESENT 

TUMOR IS 
NOT 

PRESENT 
------- ------- ------- 

118



P a g e  | 43 

 

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. 

 

 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. 
 

 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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ANANDA CHANDRA COLLEGE 
AFFILIATED TO UNIVERSITY OF NORTH BENGAL 

 
DEPARTMENT OF ECONOMICS 
 
E-mail: 
acceconomicsdept@gmail.com 

 

P.O. & DISTRICT - JALPAIGURI 
WEST BENGAL, INDIA 

PIN - 735101 
        
 

………………………………………………………………………………………………………          
 

A REPORT ON  

DISSERTATION/PROJECT WORK DONE BY  6TH SEMESTER ECONOMICS HONOURS STUDENTS  

 IN 2022-23 

The Dissertation/Project work is included in the Discipline Specific Elective Course [DSE 708 

(DSE-4)] of the 6th semester for B.A./B.Sc. Honours Programme Course in Economics under 

Choice Based Credit System (CBCS) which was introduced in the academic year 2018-2019. In 

this project work, students can acquire knowledge from practical field.  

In the academic year 2022-23, five (5) Honours students of the 6th semester of the Department of 

Economics prepared and submitted the project work on different topics under the guidance of Dr. 

Tapan Kumar Ghosh, Associate Professor , Department of Economics, Ananda Chandra College. 

The projects were examined by an External Examiner appointed by the University of North 

Bengal in the viva-voce of the students. The students had to present their work with a PPT in the 

viva voce. The names of the students who completed the project work at the Department of 

Economics, Ananda Chandra College during January, 2023 to May, 2023 are given below. 

 

B.A./B.Sc. Honours Programme (Semester-VI) 
Sl. 
No. 

Name of the 
Students 

Registration 
Number 

Title of the Dissertation/Project Supervisor 

1 Somraggy Dutta 0192005030267 Population Growth and Economic 
Development in India 

Dr. Tapan Kumar 
Ghosh 

2 Debottirna Ghosh 0192005030268 Socio-Economic Conditions of Tea 
Garden Workers in North Bengal 

Dr. Tapan Kumar 
Ghosh 

3 Bhagyasree Roy 0192005030269 Impact of Covid-19 on Education in 
India 

 Dr. Tapan Kumar 
Ghosh 

4 Pavel Roy 0192005030272 Covid-19 Impact on Indian Economy Dr. Tapan Kumar 
Ghosh 

5 Debabrata Tantra 0192005030273 Rural Development in India  Dr. Tapan Kumar 
Ghosh  
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ANANDA CHANDRA COLLEGE, JALPAIGURI 

DEPARTMENT OF EDUCATION 

 

During the academic session 2022-23, a field work was conducted by 4th Semester Education 

Honours students. In the same academic session, the students of 6th Semester Education 

Honours completed their project work under guidance of the teachers in the Department of 

Education.  

Based on the CBCS Syllabus, a Field work was conducted by the Department of Education for 

the students of 4th semester for execution of ten (10) Lesson Plans in different schools in Rural 

and Urban area of Jalpaiguri District during February to April, 2023. Students prepared a 

practical notebook on the basis of ten executed lesson plan.  

 

Aims and objectives of the Field work 

• Learners will be able to apply the knowledge gained through different areas of education 

in practical field.  

• Learners will be able to solve for problems related to his course of study.  

• To develop in the students methodical approach towards teaching and train them as 

competent future teachers/ education facilitators. 

In this field work, the students of 4th Semester visited different schools in Jalpaiguri districts and 

executed the lesson plans which enabled them to acquire knowledge through different areas of 

education in practical field. 

The 6th Semester Honours students prepared and completed the project based on their CBCS 

curriculum. The aims and objectives of this course is: 

• To enable students have clarity about the philosophy behind the project. 

• Students will be able to document, calculate, analyse and interpret data. 

• Learners will be able to write and report in standard academic formats. 

• Students deduce findings from different studies 
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The pictures of the field work with Google tag along with the names of students involved in 
it are attached below: 

 
1.  Name of the Student: Rima Mandal 

Registration No. 0192105010602 

Roll No. 235019326890 

  
 

 
2.  Name of the Student: Debarati Sarkar 

Registration No. 0192105010603 

Roll No. 235019326891 
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3. Name of the Student: Mostakima Begam 

Registration No.  0192105010604 

Roll No. 235019326892 

 

 

 

 

4. Name of the Student: Sunita Rabidas 

Registration No.  0192105010607 

Roll No. 235019326893 
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5. Name of the Student: Nihar Roy 

Registration No.  0192105010608 

Roll No. 235019326894 

 

         

     

6. Name of the Students:  Ruma Barman 

Registration No.  0192105010610 

Roll No. 235019326895    

 

        

 

 

190162



 

7. Name of the Students: Jahanoor Parvin                                                                                  

Registration No.  0192105010611 

Roll No. 235019326896 

 

     

 

8. Name of the Students: Pritha Debnath                                                                                

Registration No.  0192105010612 

Roll No. 235019326897 
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9. Name of the Students: Susmita Talukdar                                                                               

Registration No.  0192105010613 

Roll No. 235019326898 

 

 

 

10. Name of the Students: Barnali Ghosh                                                                             

Registration No.  0192105010614 

Roll No. 235019326899 
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11. Name of the Students: Aparajita Deb                                                                              

Registration No.  0192105010615                                                                                                    

Roll No. 235019326900 

   

 

12. Name of the Students: Anamika Barman                                                                            

Registration No.  0192105010616                                                                                                    

Roll No. 235019326901 
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13. Name of the Students: Subham Paul                                                                                

Registration No.  0192105010617                                                                                                    

Roll No. 235019326902 

 

    

 

 

14. Name of the Students: Chayanika Roy                                                                                

Registration No.  0192105010619                                                                                                    

Roll No. 235019326903 
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15. Name of the Students: Olivia Ghosh                                                                                

Registration No.  0192105010621                                                                                                    

Roll No. 235019326904 

 

 

 

 

 

 

 

 

 

 

 

16. Name of the Students: Aindrila Ghosh                                                                                

Registration No.  0192105010622                                                                                                    

Roll No. 235019326905 
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17. Name of the Students: Sourav Routh                                                                               

Registration No.  0192105010623                                                                                                    

Roll No. 235019326906 

 

    

 

18. Name of the Students: Neha Biswas                                                                               

Registration No.  0192105010624                                                                                                    

Roll No. 235019326907 
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19. Name of the Students: Labani Sarkar                                                                              

Registration No.  0192105010625                                                                                                    

Roll No. 235019326908 

 

                     

 

20. Name of the Students: Ratan Roy                                                                                   

Registration No.  0192105010627                                                                                                    

Roll No. 235019326909 
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21. Name of the Students: Kumar Dibyendu Narayan                                                                                  

Registration No.  0192105010628                                                                                                    

Roll No. 235019326910 

 

 

 

 

 

 

 

 

22. Name of the Students: Ashique Hossain                                                                                  

Registration No.  0192105010629                                                                                                    

Roll No. 235019326911 
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23. Name of the Students: Ananya Sarkar                                                                                  

Registration No.  0192105010630                                                                                                    

Roll No. 235019326912 

 

   

 

24. Name of the Students: Saheli Nandi                                                                                  

Registration No.  0192105010631                                                                                                    

Roll No. 235019326913 
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25. Name of the Students: Kaushik Dey                                                                                  

Registration No.  0192105010633                                                                                                    

Roll No. 235019326914 

 

    

 

 

26. Name of the Students: Sekhar Das                                                                                  

Registration No.  0192105010635                                                                                                    

Roll No. 235019326915 
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27. Name of the Students: Piyasi Bose                                                                                 

Registration No.  0192105010636                                                                                                    

Roll No. 235019326916 

 

   

 

28. Name of the Students: Shreya Das                                                                                 

Registration No.  0192105010638                                                                                                    

Roll No. 235019326917 

 

  

 

 

201173



 

29. Name of the Students: Farid Jaman                                                                                 

Registration No.  0192105010639                                                                                                    

Roll No. 235019326918 

 

   

 

30. Name of the Students: Sudipta Mandal                                                                                

Registration No.  0192105010641                                                                                                    

Roll No. 235019326919 

 

202174



 
 

4th Semester (H) Students who participated in field work 
Name of the Student 

1. RIMA MANDAL 
2. DEBARATI SARKAR 
3. MOSTAKIMA BEGAM 
4. SUNITA RABIDAS 
5. NIHAR ROY 
6. RUMA BARMAN 
7. JAHANOOR PARVIN 
8. PRITHA DEBNATH 
9. SUSMITA TALUKDAR 
10. BARNALI GHOSH 
11. APARAJITA DEB 
12. ANAMIKA BARMAN 
13. SUBHAM PAUL 
14. CHAYANIKA ROY 
15. OLIVIA GHOSH 
16. AINDRILA GHOSH 
17. SOURAV ROUTH 
18. NEHA BISWAS 
19. LABANI SARKAR 
20. RATAN ROY 
21. KUMAR DIBENDU NARAYAN 
22. ASHIQUE HOSSAIN 
23. ANANYA SARKAR 
24. SAHELI NANDI 
25. KAUSHIK DEY 
26. SEKHAR DAS 
27. PIYASI BOSE 
28. SHREYA DAS 
29. FARID JAMAN 
30. SUDIPTA MANDAL 
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Department of education 
Ananda Chandra College, 

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

 
 

SL 
No. 

Name of the 
Student 

Registration 
Number 

Project Title Objectives of the Study Front Page of the Project 

1 SHOURAB DUTTA 0192005010547 A VISIT ON AKSHAYA KUMAR MAITREYA 
HERITAGE MUSEUM IN NORTH BENGAL 
UNIVERSITY 

To know about the preserved 
artefacts of the AKMHM 
museum in NBU 

 

  
 

2. SHREYOSI 
MOHONTA 

0192005010546 A CASE STUDY ON EDUCATIONAL 
AWARENESS OF SOME SELECTED SELF HELP 
GROUP IN MAYNAGURI BLOCK 

To know the educational 
awareness of Self Help Group in 
Maynaguri Block 

    

   
 

209181



3. MANISHA BARMAN 0192005010545 A STUDY ON NUTRITION LEVEL OF ICDS 
CENTRE AT BAHADUR GRAM PANCHAYAT 
IN JALPAIGURI SADAR BLOCK 

To identify the  nutrition level of 
ICDS Centre in  Jalpaiguri Sadar 
Block 

 

   
 

4. RATAN KUMAR ROY 0192005010533 A STUDY ON EDUCATIONAL ACHIVEMENT 
ON MECH COMMUNITY 

 To identify the  information on 
the education of the Mech 
Communiity 

  

     
 

5. 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 

     

      
 

210182



6. DIPIKA BARMAN 0192005010542 EFFECT OF HOUSEHOLD CONDITION ON 
STUDENT’S ACADEMIC PERORMANCE OF 
SECONDARY LEVEL IN JALPAIGURI SADAR 
BLOCK 

To checking the academic 
performance based on 
household condition 

  

   
 

7. SANJANA TIRKEY 0192005010541 A STUDY ON EDUCATIONAL SITUATION OF 
WOMEN’S TEA WORKERS IN 
DEBGUARJHAR TEA GARDEN 

To know about the educational 
situation of women tea garden 
workers 

 

    
 

8. ARUN TOPPO 0192005010538 A STUDY 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 
EDUCATION CONDITION OF DENGUAJHAR 
TEA GARDEN IN JALPAIGURI BLOCK 

To know about Socio-economic 
condition of Denguajhar Tea 
Garden in Jalpaiguri block 
 
To know about Educational 
status of Denguajhar Tea 
Garden in Jalpaiguri block 
 

 

 
 

10. POULAMI 
CHAKRABORTY 

0192005010552 A COMPARATIVE STUDY BETWEEN RURAL 
AND URBAN KINDERGARTEN CURRICULUM 
SYSTEM AND TEACHING METHOD OF 
JALPAIGURI SADAR BLOCK 

To review the teaching methods 
and curriculum in kindergarten 
schools in rural and urban area 
in Jalpaiguri District 

  

    
 

11. AJOY SIKDAR 0192005010554 A PROJECT REPORT SUBMITTED TO AN 
EDUCATIONAL TOUR ON JALPAIGURI 
RAJBARI 

To identify the various 
information about Rajbari 
belonging to Jalpaiguri town 
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12. GOURAB SARKAR 0192005010555 A STUDY ON EDUCATIONAL AWARENESS 
OF PATKATA GRAM PANCHAYAT IN 
JALPAIGURI DISTRICT 

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

 

 
 

13. NISHIKANTA DAS 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 

 

  
 

14. 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 A COMPARATIVE STUDY BETWWEN RURAL 
& URBAN KINDERGARTEN CURRICULUM 
SYSTEM & TEACHING METHOD OF 
MAYNAGURI BLOCK 

To review the teaching methods 
and curriculum in kindergarten 
schools in rural and urban area 
of  Maynaguri Block 

 

     
 

16. SUPRIYA DUTTA 0192005010535 A PROJECT REPORT A STUDY ON EFFECTS 
OF HOUSEHOLD CONDITION ON 
STUDENT’S ACADEMIC PERFORMANCE IN 
KHARIA GRAM PANCHAYAT OF JALPAIGURI 
SADAR BLOCK 

To determine the influence of 
the household condition on 
student's academic 
performance 

 

    
 

17. MEHERAF 
RAHAMAN 

0192005010534 A STUDY ON IMPACT OF EDUCATION ON 
DECREASING CHILD LABOUR OF BAHADUR 
GRAM PANCHAYAT IN JALPAIGURI 
DISTRICT 

To determine the causes of 
child labour 
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18. ANANYA ROY 0192005010533 A STUDY ON HEALTH AND HYGIENE 
CONDITION OD I.C.D.S CENTRE AT AMGURI 
G.P IN MAYNAGURI BLOCK 

1. To determine the health 
awareness of ICDS Centres. 
2.  To know the information 
regarding hygiene conditions of 
ICDS Centres. 

      

   
 

19. REKSANA SARKAR 0192005010532 A PROJECT REPORT SUBMITTED TO AN 
EDUCATIONAL TOUR ON COOCHBEHAR 
RAJBAROI IN COOCHBEHAR DISTRICT 

To review the history of Cooch 
Behar Rajbari 

 

   
 

20. PREETY ROY 0192005010531 A PROJECT REPORT SUMITTED TO AN 
EDUCATIONAL TOUR ON AKSHAY KUMAR 
MAITREYA HERITAGE MUSEUM IN NORTH 
BENGAL UNIVERSITY 

To know about the preserved 
artefacts of the university 
museum 
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21. AMIT ROY 0192005010529 A STUDY ON NUTRITION LEVEL OF 
RAJBANSHI COMMUNITY IN BAHADUR 
GRAM PANCHAYAT OF JALPAIGURI SADAR 
BLOCK 

To know the information 
regarding Nutrition conditions 
of Rajbanshi Community in 
Jalpaiguri Sadar Block. 

 

   
 

22. RAHUL ROY 0192005010526 A STUDY ON EDUCATIONAL ACHIVEMENT 
ON RABHA COMMUNITY 

To identify the  information on 
the education of the Rabha 
Communiity 

 

   
 

23. RUMI HORE 0192005010525 A STUDY 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 
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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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PREFACE 

 
The report entitled " AN OVERVIEW ON SOLID WASTE AND SOLID WASTE 

MANAGEMENT: A CASE STUDY OF DARJEELING MUNICIPALITY" has been 

prepared as a part of our B.A. 5th Semester syllabus. The work in Geography has great 

importance not only to investigate the cultural aspects of any area but also to analyze the 

steps to be taken for the improvement of the area. Being a student of Geography, I have made 

a study of the Socio-Economic Conditions & solid waste management of Darjeeling 

municipality. 

 

The report has been made to determine the Social, Cultural, Demographic, and Economic 

characteristics and Solid Waste Management of Darjeeling municipality. Hence, the 

entire report has been divided into 7 chapters. 

1st  chapter is the introduction and location of the study area. 

2nd  chapter deals with the physical background of Darjeeling municipality. 

3rd chapter is about the socio-economic condition of Darjeeling 

municipality. 

4th  chapter explains the perception of the livelihood problem of Darjeeling 

municipality. 

5th  chapter solid waste problems and management of Darjeeling municipality. 

6th  chapter Tourism and solid waste of Darjeeling municipality 

7th chapter conclusion of the report. 

 

Every chapter has been explained comprehensively with relevant maps and diagrams. If 

this report becomes useful for the reader, then my labor to prepare this report will be a 

small contribution. 

 

………Nimai Sarkar……. 

B.A, Semester-V 

Department of Geography 

Ananda Chandra College 

Jalpaiguri, West Bengal 
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CHAPTER - 1 

INTRODUCTION 

 

1.1. Introduction 

 
The domain of the subject of geography precisely describes it as a natural science or as a 

regional science or as a field science. Any segment of the Earth's surface provides an open 

natural laboratory to a geographer who seeks to the identity and explain the spatial 

organization of the surface geographical features through a careful study of the pattern and 

process. 

A field study gives a scope to share an experience of the geographic research and even to 

discover and a set of geographical facts of the unexperience. To a geographer, therefore, field 

study is of almost important. It involves the observation of the landscape as well as other 

geographical features in minute detail. 

1.2. Objectives 

 
The present field report has been done under the curriculum of 5th Sem CBCS BA(Hons) 

Geography of the university of NBU in Darjeeling, district- Darjeeling, state-West Bengal. 

The objectives of the present study are- 

1) To study the nature of solid waste at the said area. 

 
2) To study the solid waste management systems in Darjeeling Municipality. 

 
3) To understand the behavioural response of the human beings in the man environment 

system in light of solid waste management. 

4) To prevail the mutual interaction between the physical and cultural landscape. 

 

1.3. Methodology 

 
Field study requires certain processes and methods which should be systematically followed 

in orders to have organised report the 3 important stages include 

i. Pre-field study. 
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ii. Field Study. 

 
iii. Post-field study. 

 

1.3.1. Pre-field 

 
It comprises of having an idea about study area with respect to its location, topography, 

geology, socio and graphic and economic background before surveying it. It also involves the 

connection of base map and topographical sheet. 

1.3.2. Field study 

 
Field study involves the work that is done with the field. It involves the work of collecting 

primary and secondary data concluding socio economic, and perception survey about solid 

waste and 30 on 

1.3.3 POST FIELD STUDY: : Post field study is most vital part of any project. The huge 

collected data and information sorted, analysed and process using various techniques to arrive 

at a meaningful conclusion regarding the study area. 

2.2 Choice of the Study Area: This study was conducted in the Darjeeling Municipal area, 

one of the oldest municipalities in West Bengal, India. The area was selected because: 

1. Darjeeling is one of the most popular hill towns in the eastern part of India; 

2. Solid waste management is emerging as a major problem. 

 
2.3. Location And Area: 

 
Darjeeling Municipal Town is located between 26' 31" and 27' 13" of North Latitude and 

between 87' 50" and 88' 53" East Longitude and elevation varying from 1981, 20 metres to 

2286 metres above sea level. It is a ridge shaped like English letter 'Y' the base resting at 

Katapahar and Jalapahar while two arms diverge from the Mall, one dipping suddenly to the 

North West passes through the St. Joseph's College and finally ends in the valley near Tukver 

Tea Estate. In the beginning Darjeeling Municipality was to cover the entire area that was ceded 

by Rajah of Sikkim for Sanitorium. Now it covers an area of 10.60 sq. km. 
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CHAPTER-2 
 

PHYSICAL BACKGROUND 
 

 

2.1 INTRODUCTION: 

 
In a developing country, the problems associated with solid waste management are more acute 

than in a developed country (Zerboc 2003). Lack of financial resources and infrastructure to 

deal with solid waste creates a vicious cycle; lack of resources leads to low quality of service 

provision which leads to fewer people willing to pay for said services, which in turn further 

erodes the resource base and so on (Kuniyal et al. 1998; Zerboc, 2003). The problem is further 

complicated by rapid growth in population and urbanization, which adds greatly to the volume 

of waste being generated and to the demand for waste retrieval service in municipal areas. 

However, more often than not, an increase in population is not matched with an equal increase 

in revenue for the local municipalities for waste management (Zerboc 2003). Besides this, rapid 

urbanization means rapid growth of shanty dwelling units that are largely unplanned for, and 

add to the waste, health, and hygiene problems. 

Another significant factor that contributes to the problem of solid wastes in a developing 

country scenario is the lack of proper collection and transportation facilities. Improper planning 

coupled with rapid growth of population and urbanization serves to add congestion in streets, 

and as a result the waste collection vehicles cannot reach such places, thus allowing filth to 

build up over time. Lack of monetary resources, at times, results in improper or no 

transportation vehicles for waste disposal adding another dimension to the ever-rising cycle of 

problems (Jain 1994; Zerboc 2003). 

In any developing country, the threats posed by improper handling and disposal of solid 

wastes (though often ignored) contribute to the high level of 2 mortality and morbidity (Medina 

2002). Human and ecosystem health is also threatened due to improper handling of solid 

wastes. 

In addition to all the problems mentioned above, mountainous regions in developing 

countries face additional challenges in solid waste management, in terms of their highly fragile 

environment and difficult terrain. The problems associated with solid waste in the mountainous 
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region have serious cascading effects on the lower valley. Often solid waste is the number one 

threat to the fragile ecology of the mountainous environment (Jain 1994). Besides this, seasonal 

tourist inflow adds significantly to the demands on resource base and contributes considerably 

to the number of wastes generated. Lack of proper regulations fails to encapsulate the waste 

generated by the tourists and fees to be paid there of (Jain 1994; Kuniyal et al. 1998; Cole and 

Sinclair 2002). 

2.2 Area: 

 
Darjeeling municipality town covers an area of 10.70 sq. km and has 32 wards, and two 

mouzas; Darjeeling and Jorebunglow and has around 22,000 household units, over 350 hotels, 

370 restaurants, 25 vegetable markets, 10 fish and meat markets and 89 institutional holdings 

(Darjeeling municipality 2006). 

 
 

DARJEELING MUNICIPALITY 

 

Source:https://www.researchgate.net 
 

 
2.3 Climate and rainfall: 

 
Darjeeling town falls under the sub-Himalayan region of West Bengal. There is a high level of 

humidity, with an average humidity of 32%. The annual rainfall averages approximately 2812 

mm. The temperature varies between an average maximum of 16.7 ºC and average minimum 
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of -0.9 ºC. The town experiences all the seasons, however, monsoon (rainy) that lasts from 

seasons (Darjeeling municipality, 2007). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: NOAA 

 

 
 

2.4 Topography and soil: 

 
Darjeeling municipal town rests on the hills made up of sedimentary and metamorphic rocks 

of various kinds, which in turn are greatly affected by the complexities of geological 

movements. The terrain has an inbuilt instability, thus making it highly susceptible to landslides 

and earthquakes (Darjeeling municipality 2007). 

 

Source:https://www.researchgate.ne 
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SOIL MAP OF DARJEELING 
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CHAPTER - 3 

 

SOCIO-ECONOMIC CONDITION 
 

3.1. DEMOGRAPHY:  

Demographic characteristics of Darjeeling municipality has revealed after the arrangement of 

surveyed data of 40 families of this locality. Total 155 persons are under survey of which 

56.13% is male & 43.87% is female with the result positive sex ratio. the sex ratio of the 

surveyed population is 1000:782 which is quite below than the national sex ratio. According to 

census 2011 the sex ratio of Darjeeling municipality was 970:1000 in 2011 & the total 

population of Darjeeling municipality was 118805 in 2011, which was quite large for a hill 

station like Darjeeling. 

The composition and characteristics of age sex structure of Darjeeling 

municipality shown the same nature of any developing countries. In case of caste composition 

most of the inhabitant belongs to ST category. 

In case of religious belief Hindus are predominant (70%) in Darjeeling 

municipality and 22.5% of inhabitants belongs to Buddhism and 7.5% belongs to is Christian 

but all lives their lives with communal harmony. 
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EDUCATIONAL QUALIFICATION 
 
 
 
 
 
 
 

MALE FEMALE 

3.2. EDUCATION: 

Education is one of the most important indicators to measure human development. 

Educational status of the surveying locality is much higher than the national average. The 

literacy rate of the said area is 76.77 %. but the gender inequality is not so prominent in the 

case of education. Here about 73.52% of females are literate & for male, this volume is 

79.31%. Gender wises out of 87, 69 males are literate & out of 68, 50 females are literate. 

At Darjeeling municipality 40.22% male and 42.65 % female are studied in 

secondary level and 22.98% male & 17.65 %female is graduate and there are only 6.45% of 

total population who have post graduate degree in various discipline. 

 

Source: Primary Survey 

 

 
 

In Darjeeling municipality there are several renowned educational institutions offering various 

degrees from primary to post graduate level. 

3.3. ECONOMY:  

inhabitants of Darjeeling municipality are engaged in a variety of economic activities, but most 

of the people engaged in tertiary economic activities. The engagement rate in various 

economic activities for male & female populations are 21.29% & 20.00%. so, it is observed 

that a striking gender inequality is present in this sector. But the overall rate of engagement is 

quite satisfactory. 

As the region is not suited for agriculture & it is an urban body, there is an 

absence of agricultural workers in this said region. 79.68 % of inhabitants are engaged in 

tertiary sector like business, service, hotel & tourism and others people are engaged in various 

sector except cultivation. It is also observed that most of the people (79.68%) are engaged with 

various tertiary sector. Not only male the female population are also involved in various 
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economic activities. Among them most of the female population engaged in various household 

industry and also in various retail businesses. The average income of the families ranges 

between 30000 rupees to 60000 per month. It is also observed that most of the families have 

more income than our national average. 

 

 

 

 

 

 

 

 

 

 

 
Source: Primary Survey 

3.4. TRANSPORTATION AND COMMUNICATION : 

Transport is the backbone of all economic activities and the stages of development too. 

Though Darjeeling municipality in a very difficult terrain it has a quite good transport 

facilities as the main administrative center of the Darjeeling district most of the economic 

activities and almost all administrative activities are revolving around Darjeeling 

municipalities, as these city is known as QUEEN OF HILLS, so its attract many domestics 

and foreign tourists because of these various reasons Darjeeling municipality developed a 

well-connected network of private and public vehicles. Most of the local people shuttle 

services for day to day communed. Though due to the terrain local people tends to reach to 

their destination by walking. 

Due to the increasing tourism business the number of vehicles on the 

road is rising which results traffic congestion in important area like chowk bazar, mall 

chourasta, rail station etc. this problem of traffic congestion became worse in peak tourist 

season which creates various communication problems for local people of Darjeeling 

municipality. 

3.5. HOUSING:  

Being a municipal area, Darjeeling has quite uniform type of settlement. Due to the 

distinctive topography this area has very congested urban settlements, where most of the 

households have four or less than four rooms due to the lack of space. From the primary 

survey it has been found that most of households (64%) have 3-4 rooms and 23% of 

households have less than 3 rooms. And only 13% houses have more than 4 rooms in them. It 
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HOUSE TYPE 

17.5 5 

77.5 

KACCHA PUKKA SEMI PUCCA 

has been also found that the most of the households have only 1 story building (54%), 

whereas 39% households have 2 storied building and only 7% of households have 3 or more 

story in their house. It also observed that 78% of families are living in their own houses and 

22% families are living in rented houses. 

General type of houses in Darjeeling municipality is of pucca and semi-pucca 

and one storied. Out of 40 families surveyed 31 families have pucca houses and 7 families 

have semi-pucca houses, only 2 families have kachha houses. On the roof tin is the most 

commonly used material (47.5%), and about 42% houses have concrete roof and only 10% 

houses have asbestos in their roof. 

 

 

 

Source: Primary Survey 
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Chapter - 4 

 

Perception of Livelihood Problems 
 

 
 

4.1 Natural Hazards: 

 A natural hazard is a phenomenon that might hurt humans and other animals, or the 

environment. From the primary survey, it has been observed that hazards like landslides, 

earthquakes, etc. are the predominant natural hazards in this region. 

4.1.1. Land Slide: 
 

The upper portion of the Teesta Basin is mountainous and affected by landslides. Sikkim and 

Darjeeling Himalaya mainly cover the mountain portion of the basin. The region is highly 

prone to the landslide occurrences (Basu, et al., 2009). From the available literature on the 

history of landslides of the Teesta Basin, it is known that the mammoth ill-fated landslide 

occurred in September 1899 at Darjeeling, Tindharia, Kurseong, Kalimpong, and Ghum 

towns. The 1934 landslide in January was also significant and the affected areas were Ghum. 

Landslide is the most influential disaster of Darjeeling Municipality. After surveying the area, 

it is understood that more than 62% of landslides occur in this area. According to local people, 

they have to face this problem the most. 

4.1.2. Earthquake: 
 

The Teesta basin along with the Himalayas is a highly earthquake-prone area. There is a 

strong connection between earthquake events and landslides. Some of the major earthquakes 

are the Bengal earthquake in 1885, the Shillong earthquake in 1897, the Assam earthquake in 

1918, the Bihar earthquake in 1934, and the Assam earthquake in 1950 (Mukhopadhyay, 1982). 

After surveying the area in question, we concluded that the most frequent natural hazard in 

Darjeeling Municipality is Landslide and after that the most severe hazard is Earthquake. The 

probability of an earthquake problem is about 30% according to the locality. 

4.1.3. Others: 
 

In addition to landslides and earthquakes, there are several other hazards such as mudslides and 

floods due to heavy rainfall. 
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4.2 Socio-Economic Problems:  

There are many socio-economic problems present in the study area but are perceived 

differently by the respondents. About 74% of the respondents have said that there are no 

problems present in their vicinity. Some of the respondents acknowledged that dowry, theft, 

traffic congestion, and availability of water are the common problems of Darjeeling 

Municipality. 

4.2.1 Dowry: 
 

Dowry is one of the socioeconomic problems. This practice is very common in the society. 

Historically, this custom has been passed down from the ancestors. The prevalence of this 

practice in Darjeeling municipality is about 27.5%. 

4.2.2 Theft: 
 

Theft is one of the socioeconomic problems in Darjeeling municipality. Many tourists who go 

to hotels and guest houses are involved in this work. Also, many people of the society are also 

involved in this work. So, theft is another problem. In other words, this problem is about 20%. 
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4.2.3 Others: 
 

Apart from these problems, there are many other problems in the society. Such as water pipe 

problems, drinking water problems, financial hardship, many families are deprived of the help 

of Municipality. Although most of the people get its help; Other problems are more common 

about 47.5%. 
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Chapter-5 

SOLID WASTE AND MANAGEMENT 

5.1. Introduction: 

Solid Waste as defined under Resource Conservation and Recovery Act, is any solid, semi-

solid, liquid or contained gaseous materials, discarded from industrial, commercial, mining or 

agricultural operations and from community activities. It includes garbage, construction 

debris, commercial refuse, sludge from water supply or waste treatment plants or air pollution 

control facilities and other discarded materials. It consists of all the waste in the solid or semi 

solid form and is either biodegradable, nonbiodegradable or recyclable. Biodegradable or 

compostable waste comprises of organic waste which can be reduced or biodegraded into 

useful or less polluting products by action of micro-organisms and animals like earthworms 

and final product is used as organic manure. 

Waste management is the collection, transport, processing or disposal of waste 

materials, usually ones produced by human activity, in an effort to reduce their effect on human 

health or local aesthetics or amenity. Waste management practices differ for developed and 

developing nations, for urban and rural areas and for residential, industrial and commercial 

producers. Waste management for non-hazardous residential and institutional waste in 

metropolitan areas is usually the responsibility of local government authorities, while 

management for non-hazardous commercial and industrial waste is the responsibility of the 

generator. 

The municipality is given the responsibility off the solid waste management in the town. 

Municipalities additionally address urban environment issues related to solid waste 

management. Public concern and sensitivity to environmental issues is driving this expanded 

agenda. These include: 

• Health and environmental impacts of accumulated uncollected waste and clandestine 

disposal sites. 

• Health and environmental impacts of solid waste facilities including transfer, 

composting and landfill facilities. 

• Air emissions from waste collection and transfer vehicles 

• Special handling and disposal of hazardous wastes including healthcare and industrial 

hazardous waste. 

5.2. Solid Waste management in Darjeeling Municipality:  

Municipal Solid Waste consists of household wastes, market wastes, construction and 

demolition debris, sanitation residues, drain silt, waste from streets, etc. With rapid 

urbanization, rising population and changes in lifestyle as well as food habits, the amount of 

MSW has been increasing rapidly. Moreover, its composition ratio is also changing. Over the 

last few years, the consumer market has grown rapidly leading to products being packed in 

cans, aluminium foils, plastics and other such non-biodegradable items that cause incalculable 

harm to the environment. However Municipal waste production is related to levels of 

industrialization and income status. The wards near the market area, housing number of 

hotels as well as residential places generate 
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huge amount of solid waste. They also contribute in the liquid waste generation which has not 

been touched here. Though substantial amount of paper, rags, glass find ways to the refuse near 

its source, they are reclaimed enroot by rag pickers, before reaching the disposal point. The 

waste reaching the disposal point contains a large percentage of garbage and inorganic matter 

giving it a higher density low calorific value. The largest low moisture constituent of MSW is 

paper. Other low moisture combustible materials are plastics, textiles, rubber, leather and 

wood. These materials can be called ―Dry Combustibles‖ in distinction to the ―Wet 

Combustibles‖ of food, plant and other wastes, which contain 50-70% of water. ―Non- 

Combustibles are metal, glasses and other inorganic compounds that have no heating value. 

Amongst the various problems Darjeeling faces today, solid waste management is on top of 

the list. The severity of waste problem in Darjeeling can be assessed from the fact that currently, 

Darjeeling town produces about 50 metric tons of solid wastes every day. On an average around 

62% of the waste is collected and disposed of by the municipality. Darjeeling municipality has 

demarcated about 1.4 acres of land, which is used as the dumping ground. The dumping ground 

is located in ward number 18, which is close to the town. 

Some of the major causes of solid waste management problems in Darjeeling can be 

summarized under two major headings: Rapid Growth and Urbanization. 

Darjeeling municipality currently consists of 32 wards and 1,18,805 population (Census of 

India, 2011). The numbers of registered households are occupied most of the municipal area. 

This makes it difficult to the municipal workers to implement solid waste management across 

all parts of Darjeeling town. 

At municipal level of Darjeeling, the planning, implementation of management of solid waste 

is based on a hierarchical system. Decisions on solid waste management are undertaken by 

higher officials of Darjeeling Municipality like sanitary inspectors and sub assistance 

engineers. Under them, team of conservancy inspectors, sweepers and daily wage workers are 

appointed. 

In Darjeeling, municipal workers are appointed under each ward by the municipal authority for 

collecting household waste. Therefore, household members hand over the waste whenever they 

come at their houses for collecting waste. Wastes from markets, hotels, restaurants, commercial 

areas are accumulated in community bin. 

 

 
5.2.1. Nature and Types of Solid waste: 

Darjeeling lies in fragile ecology zone. In recent years it has seen an increase in the natural 

calamities as landslides during monsoon. Most of the section of the people are of view that this 

increase can be attributed to the population increase as well as the unconsolidated solid waste 

management system in the town. Thus, it is an attempt to study the solid management system 

and give an insight to it. Generally, in developing countries, the health-related underpinnings 

of solid waste management still need to be addressed. Even the minimal Darjeeling is a hill 

station. That's why a large amount of tourist come Darjeeling to see the scenic beauty of nature. 

Darjeeling municipality have many types of solid waste like others places. Plastic and food 
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wastes are dominant in nature. Tin, can, fiber, glasses can also be found. Normally Darjeeling 

municipality has a good solid waste management but in peak season huge number of tourists 

comes to Darjeeling, they produce a huge amount of solid waste. As a result, the solid waste 
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management of Darjeeling collapsed during peak tourist season. 

Source: Primary Survey 

 

5.2.2 Nature of Waste Bins: 

Individual families, commercial establishments and institutions throw their solid waste in 

bins, streets, drains, jhoras(waterways, natural or reinforced), open spaces and nearby water-

bodies. This has resulted in dirty streets and clogged drains. 
 

Source: Primary Survey 
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FREQUENCY OF WASTE COLLECTION 
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5.2.3 Nature of solid waste management:  

Waste is collected through street sweeping in certain parts of central Darjeeling, which is 

inefficient and irregular. The waste collected through street sweeping contains all types of 

waste and the tools used are inefficient (brooms, etc.). The secondary storage of waste 

collected in open spaces, masonry bins and iron bins are unhygienic and inefficient. 

 

5.2.3.1 Frequency of waste collection:  

Inefficient and irregular transportation of waste is one of the major problems of solid waste 

management in Darjeeling municipality. Waste is transported in the trucks (1.5 to 2 tonnes 

capacity) and jeeps. Multiple handling becomes necessary and contaminated waste is also 

handled manually. The transport system can handle only 20 to 25 metric tons of solid waste, 

thus creating a backlog. 

 
 

 

Source: Primary Survey 

 

5.2.3.2 Place of waste Disposal: Individual families, commercial establishments and 

institutions throw their solid waste in bins, streets, drains, jhoras (waterways, natural or 

reinforced), open spaces and nearby water-bodies. This has resulted in dirty streets and clogged 
 

 

Source: Primary Survey 
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drains. Darjeeling Municipality do not have any scientific waste disposal method, all the waste 

that have been collected from households and various hotels and business institutions are 

directly disposed on an open dumping ground. This Unscientific Disposal of Waste is another 

problem of Darjeeling municipality. 

The waste is manually dumped in the disposal site, above the Hindu Burial Ground and 

there is no scientific treatment of the waste dumped. Hospital, construction, toxic and industrial 

waste are also dumped in the same dumping site. Partial Segregation and Collection of 

Recyclable Waste can be observed in Darjeeling Municipality. Some households keep aside 

newspapers, bottles and metal objects for sale to rag-pickers. They also pick recyclable material 

from waste thrown in the bins, street and horas. Some houses, at a distance from the town 

collect the vegetable waste and prepare manure to use for market gardening. 

 

 
5.3. Problems Related to Solid Waste:  

The hazardous component of health care waste may contain infectious agents, toxic and 

hazardous chemicals and pharmaceuticals, radioactive materials and sharps that can cause 

health hazards to hospital patients, healthcare workers and the general public at large. Poor 

waste management may cause the following diseases: 

• Hepatitis B & C 

• Blood stream infections 

• Skin infections 

• Health problem associated with air and water pollution. 

Many people stated that pest infestation in the public bins causing various problems. 

Mosquitos, rats, fly etc. are the major pests can be observed in the vicinity of the public bins. 

5.3.1 perception of people:  

About 80% of respondent have acknowledged that there are several heath issues arising due 

to solid waste in the locality. Due to the pest infestation near the dumping site as well as in 

the public bins causing serious problems in the neighborhood. 

These problems significantly increases During peak Tourist Season. The People 

Darjeeling municipality faces many problems during this peak season, because during this 

time the number of tourists surged in this city, which generates a huge amount of solid 

waste in a short period. 
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CHAPTER - 6 

TOURISM AND SOLID WASTE 

6.1 INTRODUCTION: The name Darjeeling came from the Tibetan word “Dorje” 

meaning thunderbolt and “ling” a place or land, hence the land of thunderbolt. In the early 

19th century, during East India Company rule in India, Darjeeling was identified as a potential 

summer retreat for British officials, soldiers, and their families. Popularly known as the 

“QUEEN OF THE HILLS “, Darjeeling is a favored tourist destination among national and 

international tourists. Because of this Darjeeling receives huge amounts of tourists all 

throughout the year. Presently around 6 lacks Indian tourists and 30 thousand foreign 

nationals visit annually. Due to this huge amount of tourist influx, there is growing pressure 

of population on every infrastructure and service facility. Because of the increasing number 

of tourists in Darjeeling, this town facing challenges to cope with the increasing volume of 

solid waste coming from the tourism industry. This causes various problems in terms of solid 

waste management. 

6.2 Nature of solid waste: Darjeeling is a hill station. That's why a large amount of 

tourists come to Darjeeling to see the scenic beauty of nature. Darjeeling municipality has 

many types of solid waste like other places. Plastic and food waste are dominant in nature. 

Tin, can, fiber, and glasses can also be found. Normally Darjeeling municipality has good 

solid waste management but in peak season huge number of tourists come to Darjeeling, and 

they produce a huge amount of solid waste. As a result, the solid waste management of 

Darjeeling collapsed. 

6.3 Solid waste management: Solid waste management of Darjeeling municipality 

works normally throughout the year. They collect waste from public bins daily and keep up 

the environmental cleanliness. But in peak season the management collapsed due to huge 

numbers of tourists. In that time wastes are not collected from public bins. Sometimes it 

delays more than 3 days. As a result, environmental degradation has occurred. Not only 

environmental degradation but also some anti-social activities are occurring due to the 

collapse of the waste management system. 

6.4 Perception of Hotel Manager: 

Darjeeling is a renowned hill town. Many hotels are located in the Darjeeling 

municipality area and various types of waste are generated from these hotels. The 

amount of waste depends on different seasons, these are- 
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65 
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Off seasons: Due to a smaller number of travelers in dull seasons, the amount of waste is 

comparatively less. For the less amount travelers, waste bins take time to fill. That’s why the 

waste collecting vans gets enough time to clean the surrounding environment. 

 Peak Seasons: In peak seasons huge number of tourists comes to Darjeeling and they 

produced a huge amount of solid waste in that time. The waste management system collapsed 

during that time. Due to huge pressure the waste collecting vans are not able to come 

regularly, sometimes it delays more than two days. As a result, wastes can see beside the 

roads and other areas which degrades the surrounding environment. 
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Chapter - 7 
 
 

CONCLUSION 

Nature sets a limit to the path of development, but sometimes the hard work of man can push 

this limit upto as per as possible. geomorphology of this place creates a barrier for the different 

aspects of development. Though the reach history as well as development of tea, timber and 

tourism industry in this region creates a perfect scenario for development. 

Natural beauty of this area attracts many people as the economy is continuously rising 

as well as the infrastructure of this area like transport. Because of this continuous rising trend 

of tourists as well as population there is significant increase of solid waste in this city. Due to 

the topography dumping of solid waste creates a major problem. Collection of solid waste is 

another major problem of Darjeeling municipal. In holidays there is absence of waste collection 

vans for 3 or more days due to this public bins and other waste dumping area remains very 

dirty all through the year which further generates pastes problem as well as several health 

problems. In Darjeeling municipality there is absence of dumping of solid waste scientifically. 

Municipal corporation historically using an open dumping ground in nearby downhill region 

also known as the chuti which further create several environmental problems. Through 

Darjeeling municipality working hard to solve all the issues regarding solid waste and solid 

waste management as well as through various campaigns they are trying to educate residents 

about solid waste and solid waste management scientifically. 
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SEX RATIO 

CLASS FREQUENCY percentage 

MALE 87 56.12903226 

FEMALE 68 43.87096774 

 

RELIGION 

CLASS FREQUENCY percentage 

HINDUISM 28 70 

ISLAM 0 0 

BUDDHISM 9 22.5 

CHRISTIAN 3 7.5 

OTHERS 0 0 

 

EDUCATIONAL STATUS 

CLASS FREQUENCY PERCENTAGE 

MALE LITERACY 69 57.98319328 

FEMALE LITERACY 50 42.01680672 

 

EDUCATIONAL QUALIFICATION 

CLASS FREQUENCY PERCENTAGE 

MALE 87 56.12903226 

FEMALE 68 43.87096774 

 

HOUSE TYPE 

CLASS FREQUENCY PERCENTAGE 

KSCCHA 2 5 

PUKKA 31 77.5 

SEMI PUCCA 7 17.5 

 

MATERIALS USED IN ROOF 

CLASS FREQUENCY PERCENTAGE 

CONCRETE 17 42.5 
TINS 19 47.5 

ASBESTOS 4 10 

OTHERS 0 0 
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AGE SEX STRUCTURE 

AGE GROUP MALE MALE PERCENTAGE FEMALE FEMALE PERCENTAGE 

<4 3 3.370786517 1 1.470588235 

5-9 6 6.741573034 1 1.470588235 

10-14 10 11.23595506 5 7.352941176 

15-29 24 26.96629213 20 29.41176471 

30-44 16 17.97752809 18 26.47058824 

45-59 18 20.2247191 15 22.05882353 

>59 10 11.23595506 8 11.76470588 

 

 

 

 

CASTE COMPOSITION 

CLASS FREQUENCY PERCENTAGE 

GEN 9 22.5 

SC 11 27.5 

ST 12 30 

OBC 8 20 

 

MOTHER TOUNGE 

CLASS FREQUENCY PERCENTAGE 

BENGALI 1 2.5 

NEPALI 31 77.5 

HINDI 5 12.5 

OTHERS 3 7.5 
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NATURE OF HOUSE OWNERSHIP 

CLASS FREQUENCY PERCENTAGE 

OWN 28 70 

RANTED 12 30 

 

NATURE OF LIVING 

CLASS FREQUENCY PERCENTAGE 

BY BIRTH 28 68.29 

MIGRATED 13 31.71 

 

  
 

 

 

 
 

SOURCE OF DRINKING WATER 
 

MODE OF WATER TREATMENT 
CLASS FREQUENCY PERCENTAGE 

CLASS FREQUENCY PERCENTAGE 
SPRING 3 7.5 

BOILING 29 72.5 
PHE TAPEED 21 52.5 

FILTER 2 5 
PRIVET VENDOR 16 40 

AQUAGUARD 6 15 
 

OTHERS 3 7.5 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

PERSON PER FAMILY 

CLASS FREQUENCY  

<3 2 6.06 

3-5 30 90.91 

6-8 1 3.03 

>8 0 0.00 

STAPLE FOOD 

CLASS FREQUENCY PERCENTAGE 

RICE 38 95 

ROTI 1 2.5 

NOODLES 1 2.5 

OTHERS 0 0 

 

ROOM HEATING IN WINTER 

CLASS FREQUENCY PERCENTAGE 

ELECTRIC HEATER 34 85 

COAL 4 10 

FUEL WOOD 2 5 

OTHERS 0 0 

 

MATERIALS USED FOR FLOOR 

CLASS FREQUENCY PERCENTAGE 

CONCRETE 21 52.5 

WOOD 5 12.5 

TILES 8 20 

OTHERS 6 15 

 

MATERIALS USED FOR WALL 

CLASS FREQUENCY PERCENTAGE 
BRICKS 29 72.5 

TIN 2 5 

WOOD 4 10 

OTHERS 5 12.5 

 

MONTHLY EXPANDITURE ON FOOD 

CLASS FREQUENCY PERCENTAGE 

<10000 18 45 

10000-20000 16 40 

>20000 6 15 

 

MONTHLY EXPENDITURE 

CLASS FREQUENCY OTHERS 
<20000 19 47.5 

20000- 
40000 

20 50 

>40000 1 2.5 

 

MONTHLY INCOME 

CLASS FREQUENCY PERCENTAGE 

<40000 19 47.5 

40000-80000 18 45 

>80000 3 7.5 
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MODE OF AWARENESS 

CLASS FREQUENCY PERCENTAGE 

TELEVISION 6 15 

SOCIAL MEDIA 23 57.5 

NEWSPAPER 5 12.5 

SCHOOL 2 5 

NEIGHBOR 0 0 

FROM GOVT. 4 10 

 

KNOWLEDGE OF SOLID WASTE 

CLASS FREQUENCY PERCENTAGE 
YES 36 90 

NO 4 10 

 

TYPE OF SOLID WASTE 

CLASS FREQUENCY PERCENTAGE 

CARTOON 26 16.14906832 

PLASTIC 28 17.39130435 

FOOD 
WASTE 

31 19.25465839 

TINS 17 10.55900621 
CANS 19 11.80124224 

FIBER BAGS 18 11.18012422 

GLASS 13 8.074534161 

OTHERS 9 5.590062112 

 

NATURE OF WASTE CONTAINER 

CLASS FREQUENCY PERCENTAGE 

CARTOON 5 8.064516129 

WASTE 
BASKET 

21 33.87096774 

OLD BUCKET 10 16.12903226 

PLASTIC 
BAGS 

17 27.41935484 

TINS 3 4.838709677 

CANS 2 3.225806452 

OTHERS 4 6.451612903 

 

FREQUENCY OF WASTE DISPOSAL 

CLASS FREQUENCY PERCENTAGE 

ONCE IN A DAY 13 32.5 

ONCE IN 2 DAY 12 30 

ONCE IN 3 DAY 9 22.5 

ONCE IN A 
WEEK 

6 15 

OTHERS 0 0 

 

FREQUENCY OF CLEANING PUBLIC BINS 
CLASS FREQUENCY PERCENTAGE 

ONCE A WEEK 6 15 

TWICE A 
WEEK 

9 22.5 

THRICE A 
WEEK 

10 25 

EVERYDAY 10 25 

DON’T KNOW 5 12.5 

OTHERS 0 0 

 

PLACE OF WASTE DISPOSAL 

CLASS FREQUENCY PERCENTAGE 

PUBLIC BINS 17 42.5 

ITINERANT WASTE 
VAN 

9 22.5 

BY THE VALLEY 7 17.5 

BURNING 1 2.5 
RIVER 0 0 

BY THE ROAD 1 2.5 

OPEN SPACE 0 0 

IN OWN 
COMPOUND 

3 7.5 

OTHERS 0 0 

 

NATURE OF SOLID WASTE COLLECTION 

CLASS FREQUENCY PERCENTAGE 

GOOD 23 57.5 

MODERATE 14 35 

NOT GOOD 3 7.5 
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PRESENT OF WASTE DISPOSAL BY BURNING 

CLASS FREQUENCY PERCENTAGE 

YES 28 70 

NO 12 30 

 

HEALTH PROBLEMS DUE TO SOLID 
WASTE 

CLASS FREQUENCY PERCENTAGE 

YES 32 80 

NO 8 20 

 

 

 

 

 

  
 

 

EMPLOYMENT STATUS 

MALE FEMALE 

CLASS FREQUENCY PERCENTAGE FREQUENCY PERCENTAGE 

CULTIVATORS 0 0 0 0 

AGRO- LABOUR 0 0 0 0 
HOTEL-TOURISM 4 12.12121212 3 9.677419355 

FACTORY 2 6.060606061 0 0 

BUSINESS 8 24.24242424 2 6.451612903 

HOUSEHOLD INDUSTRY 2 6.060606061 15 48.38709677 

SERVICE 12 36.36363636 6 19.35483871 

TRANSPORT 1 3.03030303 0 0 

OTHERS 4 12.12121212 5 16.12903226 
 

EDUCATIONAL QUALIFICATION 

MALE FREQUENCY PERCENTAGE FEMALE FREQUENCY PERCENTAGE 

PRIMARY 13 14.94252874 PRIMARY 5 7.352941176 

SECONDARY 18 20.68965517 SECONDARY 14 20.58823529 

HIGHER 
SECONDARY 

17 19.54022989 HIGHER 
SECONDARY 

15 22.05882353 

GRADUATE 20 22.98850575 GRADUATE 12 17.64705882 

POST GRADUATE 2 2.298850575 POST GRADUATE 6 8.823529412 

OTHERS 17 19.54022989 OTHERS 16 23.52941176 

PERCENTAGE OF PUBLIC LITTERING 

CLASS FREQUENCY PERCENTAGE 

YES 12 30 

NO 28 70 

 

AWARE ABOUT IMPACT OF SOLID WASTE ON 
ENVIRONMENT 

CLASS FREQUENCY PERCENTAGE 

YES 25 62.5 

NO 15 37.5 

 PRESENT OF LITTER IN WATER BODIES  

CLASS TALLY MARKS PERCENTAGE 

YES 26 65 

NO 14 35 
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Department of Geography 

Ananda Chandra College, Jalpaiguri 
Questionnaire for perception survey on solid waste and socio-economic survey 

 

• Name of the Responded: Age: 

Sex: 

• Number of family member: Male: female: 

• Religion: Caste: Gen/SC/ST/OBC(A/B) Mother Tongue: 

• Age sex Structure: 
 

Age Group Male Female Age group Male Female 

0-4   30-44   

5-9   45-59   

10-14   60&above   

15-29   Total   

• Educational Status: 

No of Literate- Male: Female: No of illiterate- Male: Female: 

Qualification Male Female 

Primary   

Secondary (10)   

Higher Secondary (12)   

Graduate   

Post-Graduate   

Others (technical)   

 

 

 

 

 

 

 
 

• House Type: kachha/pacca/semi pacca No. of stories: No. of Room: 

• Materials used in – Roof: Wall: Floor: 

• Nature of living: Own/Rented and by birth/Migrated How long have you lived in This 

Town: 

• Source of drinking water: Spring/PHE tap/Private vendor 

• Mode of water treatment: Boiling/Filter/Aquaguard/Other 

• Fuel used for cooking: LPG/Kerosene/Fuel wood/Coal balls/Gobar gas/Others: 

• Reason behind not using LPG: High cost/ risk of fire/availability of alternative/Others: 

• Room heating in winter: Electric heater/ Coal/ Fuel wood/Others: 

• Monthly expanses on fuel: Monthly expanse on water: 

• Staple food: Monthly expanses on food: 

• Electricity connection: Present/Absent Monthly expanse on electric: 

• Monthly income: Monthly expenditure: Monthly savings: 
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• Modern appliances used: Refrigerator, DTH/Cable, Fan, air Conditioner, Honda/Inverter, Generator 

connection, Radio, Motor Bike, Light Four-wheeler, Newspaper 

• Employment Status: 
No. of earning member: Male: Female: 

  

 Type Cultivation Agro 
Labour 

Hotel/ 
Tourism 

Factory Business Household 
industry 

Service Transport Others   

Male            

Female            

• Major hazard: Seasons: 

• Major social problems: child labour/dowry/theft/others 

 

 

 

Solid Waste Management 

• Have you ever heard about solid waste management? Yes/No If Yes, In what 

Way? (one or more answer) Over TV/In social media/ News Paper/ In School/From 

neighbor/From Government/ Other 

• Have you ever been educated on proper waste disposal by the municipality? 

Yes/No 

• What type of solid waste comes out from your household? (One or more answers) 

Paper and carton/ Plastics(bags/bottles)/ Food waste/ Tins/cans/ Fiber bags/ 

Glass/ Other 

• In what type of container do you collect waste? (One or more answers) 

Carton/ Waste Basket/ Old bucket/ Plastic bag/ Tin/can/ Other 

• How often is the waste container emptied? 

Once a day/ Once in two days/ Once in three days/Once a week/ Other 

 

• Where do you usually put away collected wastes? In the public bin/ In the itinerant waste 

van/ By the valley/ by burning/ river/by the road or street side/On an open space/In a hole in 

own compound/Other 

 

• If there are public bins, how often are the nearest public bins emptied? Once a week/Twice 

a week/Thrice a week/Everyday/ Don’t know/Other 
 

• Do you think the waste disposal method is a problem in your neighborhood? Yes/No 

• How do you evaluate the state of solid waste collection in your house area? Good/ Fair 

/Not good/ Don’t have 

• Do you know if there is a waste management center in Darjeeling Municipality? Yes /No 

• Have you ever heard about the importance of recycling? Yes/No 

 
• If yes, do you agree the solid waste recycling? Yes /No/ 

Not sure 
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• If a recycling program was set up, would you be willing to separate materials into separate 

bags for collection purposes? 

Yes/No/Don’t know 

• Do you know about environmental impact of solid waste? Yes/No 

• Do you ever notice waste in the road, land and public area? Yes /No 

• Do you ever notice waste in water recourses such as the rivers, lakes, sea etc? Yes/ No 

• Do you ever notice burning waste in public area? Yes/No 

• Do you ever think that solid waste causing health problems? Yes/No 

• Do you notice the presence of the following in and around public waste bin dumping land? 

Dark flowing water/Odour/Mosquitoes and cockroaches/Fire/Domestic 

animals/Rats/Scavengers/ Others 

• How concerned are you about environmental pollution in Darjeeling? Concerned/Not 

concerned 

• How concerned are you about the health impact of waste? Concerned/Not 

concerned 

• How concerned are you about solid waste management? Concerned/Not 

concerned 

• Please explain why the solid waste management is important to you? 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………… 

• What do you suggest Darjeeling Municipality Council to resolve Solid Waste problem? 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………… 

 

 

 

Signature of the Surveyor 
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A.C. College, Jalpaiguri 

Questionnaire for perception survey of hotels and tourists on solid waste 
 
 

• Name of the Hotel: 

• Name of the Respondent: 

• Relation with the institution: 

• Age of the hotel: 

• Number of years of association with the said hotel: 

• Average number of tourists per month: 

In peak season: In off season: 

• Types of waste: Paper and carton/ Plastics(bags/bottles)/ Food waste/ Tins/cans/ Fiber 

bags/ Glass/ Other 

• The place where all the collected solid wastes usually put away? In the public bin/In 

the itinerant waste van/On an open space/By the road and street side/by burning 

• Nature of disposable bins: Dust bin/ Carton/ Waste Basket/ Old bucket/ Plastic bag/ 

Tin/can/ Other 

• Is there any solid waste management system: 

Yes/No 

• Is there any solid waste collection system exclusive for hotels: 

Yes/No 

• Frequency of waste collection: (Twice a day/Once a day/after 1 day/after 2 or more 

days) 

• Do you think solid waste is a problem for hotels in Darjeeling? 

Yes/No 

• Do you think solid waste is a problem for tourism industry? 

Yes/No 

❖ For tourists 

• Is this your first time in Darjeeling? 

Yes/No 

If no, do you feel any changes in terms of solid waste and waste management? 

Yes/No 
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• If yes, then what are the differences? 

………………………………………………………………………………………. 

• Did you observe any open wastes in the roads? 

Yes/No 

• Do you consider Darjeeling Municipality a clean city? 

Yes/No 

• Have you ever faced any difficulties because of solid waste in Darjeeling? 

Yes/No 

• Any suggestion for solid waste management: 

……………………………………………………………………………………….. 

……………………………………………………………………………………….. 

 

 
Signature of the Surveyor 
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Report of the field survey and project work 

Department of History, Ananda Chandra College, Jalpaiguri 
  

 TOPIC OF THE PROJECT WORK:  

Generally the Department of History selects topics based on socio-economic and cultural 

history of northern part of West Bengal for field survey and project work. Keeping this in 

mind the faculty members select topics for project work to be done by the students of 3rd 

semester (CBCS course) and the field survey is arranged accordingly. 

  

 B.A. 3rd semester students of the Department of History (Honours) prepare such 

projects which is an integral part of their course named Skill Enhancement Course or 

SEC.  

 

 AIMS AND OBJECTIVES OF THE WORK:  

In order to provide practical experience the field work together with the project work is to be 

done by the pupils. Thus the course aims to encourage the students to carry out research in 

their future life. In addition, the field survey followed by the preparation of the project work 

aims to enhance the research oriented knowledge of each and every students.  

Regarding objectives of the study it can be stated with certainty that the field survey and the 

project work will train the students in dissertation writing. Besides, the field survey followed 

by project work set the objective in the manner to develop the skill for micro level study in 

selected topic(s).  

In a word the study laid the foundation of the path through which a student may make a 

successful journey towards greater research world. 
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LIST OF STUDENTS OF #RD SEMESTER HISTORY HONOURS PARTICIPATED IN THE FIELD WORK AT 

MONGPOO RABINDRA MUSEUM, DARJEELING 

DATE: 11/04/2023 

 
1 Kishmit Munda 22 KOUSHIK ROY 

2 Jeet Haldar 23 SOURADIP DEY 

3 Sanjib Oraon 24 SUDESHNA BHATTACHARYA 

4 Arpita Majumdar 25 SANJIB ROY 

5 Nilanjana Roy 26 JIBITESH ROY 

6 Smita Dharamshala 27 HIMU ROY 

7 Priyabrata Roy 28 NIRANJAN ROY 

8 KUBER SARKAR 29 BUBAI ROY 

9 BHUMIKA ROY 30 RUPAK ROY 

10 TANUSHREE ROY 31 PRASANTA SARKAR 

11 DEBOSHREE ROY 32 BARNALI SEN 

12 NILIMA ORAON 33 SHREYA UKIL 

13 ANURADHA TIRKEY 34 MADAN ROY 

14 SUDIP PAUL 35 DEBLEENA ROY 

15 SAHELI MALLICK 36 SOUMYADIP RAHA 

16 MOUMITA DAS 37 RAKESH ROSHAN 

17 PRATIKSHA BARMAN 38 PARVEZ SAHARAJ 

18 MADHURIMA SEN 39 RIFAN SINGH 

19 AMIT SARKAR 40 WAHID AHMED 

20 KAMPA ROY 41 ANINDITA ROY 

21 UJJAWAL ROY 
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Office of the Principal
P.O. & Dist. |ALPAIGURI,
WEST BENGAL, INDIA,
PIN CODE - 735L0L

ANANDA CHANDRA COLLEGE
(GOVERNMENT SPONSORED)

iffi
L

E-mail: accial(Dgmail.com
Website. www.accollege.in

PROJECT COMPLETION CERTIFICATE

a student of Semeste. 3f.&. of d1i.rn.s. .....Honb-urs Programme/

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

Registration No..0.t.9.eJ0.50.,.0.3.43.. has successfully completed his/her project

Hi:

under guidance or #;s*t/sri........&-t€s^&"
and submitted

Nfwu*t B*.$-^-t
Head, Departmer,t of...#-u .ha..
Ananda Chandra College, lalp{guri

Date: l1-o{-)/)23
Head

DePartment of History
Ananda Chandra College

JalPaiguri
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Ofifice of the Principal
P.O. &Dist }ALPAIGURI,
WEST BENGAL INDIA"
PINCODE -73SAAI

ANANDA CHANDRA COLLEGE
(GOVERNMENT SPON SORED)

$ffi}ffi
E-mail: accial@cmail.co*
Website. www.accollege.in

PROJECT COMPLETION CERTIFICATE

This is to cerrifu that ....5.*-^,fst. .... .d{4ral.h-

a srudent of Semeste, 3.*rd.. or #a.m.s. l*fit-d.uo,[*, programmel

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

Registration No.... ...... has successfully completed his/her project

, y'
under guidance of Dr./Smt/Sri.....

Department of ....

Head, Departme rrt "f...h;/IIyA
Ananda Chandra College, Jalpaiguri

Date: 14 - "f-2/L9
Head

DePartment of History
Ananda Chandra College

' Jalpaiguri

project report

.{1,+6r."r

during thesubmitted
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LIST OF STUDENTS PARTICIPATED: 

1  Eshita Chakraborty 25 Dhruba Sekhar Roy 
2 Debranjan Roy 26 Suhana Prodhan 
3 Shreyasee Dey 27 Debjani Roy 
4 Souvik Chakraborty 28 Subhorup Bhattacharjee 
5 Soumyajit Datta 29 Abdul Alif Miah 
6 Debojit Roy 30 Kritartha Debnath 
7 Gitu Roy 31  Gopal Chandra Das 
8 Adilur Rahaman 32 Shampa sarkar 
9 Bandita Ray Pramanik  33 Amit Das          

10  Supriti Roy 34 Riya khatun 
11  Jesmina Parvin 35 Debosmit Roy 
12 Sunayana Datta 36 Soyel Hasan 
13  Nayan Kumar Basak 37 Kaushik das 
14  Pritika Das  38  Debasish Ray singha 
15 Arjak Saha 39 Rohit Karmakar 
16  Arisha Sultana 40 Tanfisha Firdoushi  
17 Rumpa Ganguly     41  Tridisha Roy Sarkar 
18 Biplab Pramanik 42 Sima Roy 
19 Geetika Baidya 43 Mousumi Biswas  
20 Partha Das 44 Prantik Sarkar 
21 Taslima Begam 45 Bipasha Roy 
22 Tithi Tarafdar          46  Bikram singha roy 
23 Banasmita Ghosh 47 Manisha Roy 
24 Roshan mandal 48  Taniya Dey 
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Department of Sociology 

Duration (30/03/23 – 08/04/23) 

 
1. Topic of the Project work  

 

The topic of the project or research work is based on the socio-cultural and economic 

condition of the selected field. Generally a rural community is selected for field work. 

Different students select different research topic. Each students are asked to do the 

research work on the individual research topic. 

 

 

2. Mention semester and course 

B. A. 6th semester of Sociology Honours do their research work. 

 

3. Aims and objective of the work 

The students go to the field in order to fulfill the practical knowledge in the field of 

research as a compulsory part of their syllabus. It basically aims to enhance the research 

oriented knowledge of the respective students. 

 

Objectives 

Every year we organize a field work programme for the last semester students of 

sociology department. It is purposely prepare themselves for dissertation writing in 

sociology. Students do a field visit of neighboring village, for 10 (Ten) days. By This 

field survey the students collect data by interview schedule after that the data analysis 

and content writing based on individual research topic. The interview schedule is 

prepared under the supervision of departmental faculty. They choose various individual 

topics like social issues and problems e. g. Domestic violence, child marriage, working 

women, education, poverty, women unemployment, etc. Students conduct survey at 

least 30 households and collect sample through interview schedule and observation  for 

individual  research topic. The dissertation would be approximately 30 pages. The same 

pattern of writing dissertation is followed by every students of the department. This 

practice actually helps the students for preparing the foundation of research. 
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The following students of 6th Semester of Sociology Honours have participated in the field work 

1 SANDHYA ROY DAKUA 

2 .BHUPESH ROY 

3 TANUSHREE BARMAN 

4 KEYA SARKAR 

5 ABHIJIT GOSWAMI 

6 ANIRUDHYA MANDAL 

7 NISHA SAHA 

8 ARPAN INDWAR 

9 GOUTAM DEB 

10 DEBJANI BHUIMALI 

11 SHARMISTHA GHOSH 

12 SHREYASI ROY 

13 PAYEL KUNDU 

14 ASTHA BARMAN 

15 JAYA MINJ 

16 ALIPRIYA BANERJEE 

17 NANDITA ADHIKARY 

18 ASHA ROY 

19 SUPRIYA GHOSH 

20 SUDESNA GHOSH 

21 TAMANNA PARVIN 

22 TOMOGHNO SARKAR 

23 PRITAM DUTTA 

24 TANIMA BISWAS 

25 SAYANI BASAK 

26 HRISHIKA SHARMA 

27 SUSHMITA DAS 

28 ARANYA MITRA 

29 AKRITI MINJ 
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Department of Zoology 

Study tour to Mahananda Wildlife  Sanctuary  

 Date of Excursion: 27th April 2023 

 

Introduction: 

In accordance with the curriculum outlined in DSEpaper4, the students embarked on an 

educational excursion to the Mahananda Wildlife Sanctuary. On 27th April 2023, a group of 21 

students from the Zoology Department(sem4 and sem 6 program course) embarked on an 

educational excursion to Mahananda Wildlife Sanctuary. The students were accompanied by 

Dr. Sushmika Pradhan, along with other teachers from the Zoology Department. 

 

Objectives: 

1. Visit to a nature interpretation centre 

2. Biodiversity Exploration: The primary objective of the excursion was to explore the 

rich biodiversity of Mahananda Wildlife Sanctuary. Students were expected to observe 

and identify various species of flora and fauna in their natural habitat. 

3. Wildlife Conservation Awareness: Another objective was to raise awareness among 

students about the importance of wildlife conservation and the threats faced by 

biodiversity. Through firsthand experience, students were expected to gain insights into 

the significance of preserving natural habitats and endangered species. 

 

 

Outcomes: 

During the excursion, students participated in a variety of activities aimed at achieving the 

objectives mentioned above. These activities included: 

A lecture session by the in charge of the wildlife sanctuary. 

Guided tour in a bus through different habitats within the sanctuary. 

The excursion provided students with firsthand knowledge and experience of biodiversity, 

ecosystem dynamics, and wildlife conservation practices. They gained insights beyond 

classroom learning, deepening their understanding of zoology and ecology. 

Through interactions with experts and immersive experiences in nature, students developed a 

greater appreciation for wildlife and natural habitats. They gained awareness of the importance 

of conservation efforts and their role in safeguarding biodiversity. 

 

370454



List of students of 4th and 6th Semester Programme Course (General) participated in the Field work 

conducted by Zoology Department held on:  

Date: 27.04.2023 

Place: Educational Tour/Field work at Mahananda Wildlife Sanctuary 

  Programme Name Students participated 

B.Sc Pogramme (General) Rakshit Ranjan Ray 

B.Sc Pogramme (General)  Rupankar Das 

B.Sc Pogramme (General) Dipanwita Adhikary 

B.Sc Pogramme (General) Subrata barman 

B.Sc Pogramme (General) Riju Ghosh 

B.Sc Pogramme (General) Bishal basak 

B.Sc Pogramme (General) Biswajit Saha 

B.Sc Pogramme (General) Soyel Hasan 

B.Sc Pogramme (General) Koushik Biswas 

B.Sc Pogramme (General) Subhorup bhattacharya 

B.Sc Pogramme (General) Koushik Das 

B.Sc Pogramme (General) Priyanka Singh 

B.Sc Pogramme (General) Angshi das 

B.Sc Pogramme (General) Souvik chakraborty 

B.Sc Pogramme (General) Ayan bhoumik 

B.Sc Pogramme (General) Pritika das 

B.Sc Pogramme (General) Raj sen 

B.Sc Pogramme (General) Raja sen 

B.Sc Pogramme (General)  MD Siraj 

B.Sc Pogramme (General) Bappa Roy 

B.Sc Pogramme (General) Gitika Baiddya 
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List of students of 5th Semester Zoology Honours participated in the Field work held on:  

Date: 19.11.2022 

Place: Educational Tour/Field work at North Bengal wild Animals Park, Siliguri 
 

1 Rajeeshwari Das 

2 Avik Dey Sarkar 

3 Tushar Barua 

4 Sonali Karmakar 

5 Tiyasa Barman 

6 Debasmita Barman 

7 Anirban Sen 

8 Golap Rahaman 

9 Sudipta Ghosh 
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ANANDA CHANDRA COLLEGE: JALPAIGURI

NOTICE: oSloLlzozS

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

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

1.. ldentify 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 brock.
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

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.a2.2A23 Registration no.

0192206010835 to
01922060110s0

Registration no.
41922O60L1-051 to
0192206011285

42.o2.2A23 Registration no.
0192206011287 to
4rc220601,1493

Registration no.
0192206011495 to
019220601.L597

03.02.2023 Registration no.
0192206011698 to
019220601.1940

Registration no.
0192206011942 to
0192206012170

Date 10.30 am to 11.30 am 11.30 am to 12.30 am
01,.02.2A23 Registration no.

o1,920L50101_13 to
01922050L0170

Registration no.
AE22A5O1017Lto
01922050103s3

02.02.2023 Registration no.
019220510355 to 01922050L0575

Registration no.
0192205010576 to
0192206010856

03.02.2023 Registration no.
0192105030721to
01922050308L7

Registration no.
0192105030819 to
4192206032317

o5
1 9r ilflor ltsat

Prftrcipal - 'Project supervisors

O\2 oa7

principal
Anaeda Chandra. College

Jatpaiguri
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Environmental Studies 

Paper code ENVS 

Type AECC1 

 

Aims and Objective of the Project work: 

 

The project work aims 

 

1) 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. 

 

2) 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. 

 

3) 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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