INTELLIGENT HOMICIDE INVESTIGATOR:
A UNIQUE HOMICIDE CRIME SCENE INVESTIGATION AND DATA
COLLECTION TOOL USING CONVOLUTIONAL NEURAL NETWORK

gcfofoic BIfMTSS STaddl: Hacgeed XA Acdd & SUAN BA U
U IFFRIT EATHIS AURTY WIS Bl S AR ST FUE IUBRY|

A
Thesis
Submitted for the Award of the Ph.D. degree of
PACIFIC ACADEMY OF HIGHER
EDUCATION AND RESEARCH UNIVERSITY

By
NEHA VORA

REICIN

Under the supervision of

Dr. DIVYA SHEKHAWAT

Assistant Professor
Pacific Academy of Higher
Education & Research University, Udaipur

PACIFIC

Votagast®

FACULTY OF COMPUTER SCIENCE
PACIFIC ACADEMY OF HIGHER EDUCATION
AND RESEARCH UNIVERSITY, UDAIPUR
2024




DECLARATION

I, NEHA VORA D/O SHRI HANSRAJ GUPTA resident of E-501, Shiv
Manthan CHS, Chincholi Bunder Road, Malad West, MUMBAI- 400064, hereby
declare that the research work incorporated in the present thesis entitled
“Intelligent Homicide Investigator: A Unique Homicide Crime Scene

Investigation and Data Collection Tool Using Convolutional Neural

Network” (3cfefoic BIRAGS Sddd: HaegIMd =Rl Acdd &I IUINT

BRI BU U IFARIT BATHIS AR WA B Sid AR STl FIS IUBRT) is my
original work. This work (in part or in full) has not been submitted to any
University for the award of a Degree or a Diploma. I have properly acknowledged
the material collected from secondary sources wherever required.

I solely own the responsibility for the originality of the entire content.

Signature of the Candidate




FACULTY OF COMPUTER SCIENCE

PACIFIC ACADEMY OF HIGHER EDUCATION AND
RESEARCH UNIVERSITY, UDAIPUR

Dr. DIVYA SHEKHAWAT

CERTIFICATE

It gives me immense pleasure in certifying that the thesis “Intelligent Homicide

Investigator: A Unique Homicide Crime Scene Investigation and Data

Collection Tool Using Convolutional Neural Network” (Scfefsic gIffarSS

S BT R -icad b SUAN B Y U IFIEN TATHIS

JIRTY I B ST 3R ST |IE SYBIV) and submitted by NEHA VORA is
based on the research work carried out under my guidance. He / she have
completed the following requirements as per Ph.D. regulations of the University;
(i) Course work as per the University rules.
(ii) Residential requirements of the University.
(iii) Regularly presented Half Yearly Progress Report as prescribed by the
University.
(iv)  Published / accepted minimum of two research paper in a refereed research
journal.
I recommend the submission of thesis as prescribed/notified by the

University.

Name and Designation of Supervisor

Dr. DIVYA SHEKHAWAT

Assistant Professor,
Pacific Academy of Higher Education
& Research University, Udaipur




COPYRIGHT

I, NEHA VORA, hereby declare that the Pacific Academy of Higher
Education and Research University, Udaipur, Rajasthan, shall have the
rights to preserve, use and disseminate this dissertation entitled

“Intelligent Homicide Investigator: A Unique Homicide Crime Scene

Investigation and Data Collection Tool Using Convolutional Neural

Network” (Scferoic BIfISS SiiEddl: dalcyad gl cdd &I SUANT
P U UP FET EAHIS AWRY W DI Sfd 3R ST FIE SYDI) in

print or in electronic format for the academic research.

Signature of Candidate




ACKNOWLEDGEMENT

No great work is ever achieved in isolation, and this doctoral journey was no
exception. The completion of my dissertation would not have been possible without
the unwavering support of many remarkable individuals, to whom I owe a deep debt

of gratitude. This acknowledgment is a humble tribute to them all.

First and foremost, I would like to extend my heartfelt appreciation to my guide,
Dr. Divya Shekhawat. Her consistent support and encouragement, despite her
numerous responsibilities, have been invaluable. Her belief in me and her inspiring

guidance have played a crucial role in the successful completion of my thesis. It has

been an honour and a privilege to work under her mentorship. Thank you, ma’am, for

your constant help and encouragement.

I am also immensely grateful to the learned authors whose works provided the
foundation for my research. Their contributions in the field of Object Detection have
been instrumental in shaping this dissertation, and 1 deeply acknowledge their

insights.

My sincere thanks go to the staff of Pacific Academy of Higher Education and
Research University and U.P.G. College of Arts, Science & Commerce, for their

invaluable assistance and motivation throughout this process.

I owe a special note of gratitude to my parents, Hansraj Gupta and Rajbala Gupta,
for their blessings, and my sister-in-law, Ankita Vora, my in-laws, Leela Vora and
Bharat Vora, and my son, Krishnav, for their unconditional support, patience, and

love. Their faith in me has been a constant source of strength.

Special thanks to my husband Mehul Vora, for constantly supporting, encouraging

and motivating me throughout this journey and my entire life.




Lastly, I express my deepest thanks to the Almighty for His grace and blessings,

which have guided me through this journey.

I would like to thank each and every one who have helped me in my study,

throughout the period. Last but not the least, my distinctive thanks to Nav

Nimantran Thesis Printing & Binding, Udaipur, for their role in shaping the

matter, creative design work and bringing out this document meticulously, neatly

and timely.

NEHA VORA




DEDICATED TO
MY FAMILY, FRIENDS
AND WELL-WISHERS




PREFACE

PREFACE

The complex nature of crime scene investigations, particularly in cases involving
homicides, has always presented numerous challenges to law enforcement agencies
worldwide. From scattered physical evidence to the need for accurate victim
identification, investigators are often faced with the monumental task of piecing
together crucial details from what appears to be a chaotic scene. In such situations,
forensic photography plays a vital role, allowing investigators to document the scene
visually and analyze the crime from multiple perspectives. Yet, despite the
importance of these photographs, human limitations frequently impede the
investigation process. Even the most experienced investigators can overlook key
details or struggle to process the vast number of images needed to form a coherent

narrative.

This is where the inspiration for this research stems from. The traditional methods of
documenting and analyzing crime scenes, while essential, are time-consuming and
prone to human error. Recognizing the growing importance of technology, I became
fascinated with the potential of artificial intelligence (AI) to transform the way
forensic investigations are conducted. The idea of utilizing object detection and facial
recognition technologies to assist investigators seemed not only plausible but essential

in today's rapidly digitizing world.

In this work, I propose an intelligent evidence detection and collection system using a
convolutional neural network (CNN) architecture, which aims to reduce the burden on
forensic teams by automating the process of crime scene analysis. By detecting
critical objects such as weapons, bottles, knifes, etc and by identifying victims
through facial recognition, this system is designed to accelerate investigations and
improve their accuracy. The ultimate goal of this research is to provide law
enforcement with a tool that can aid in early identification of crucial evidence, help in
reconstructing the sequence of events at a crime scene, and ensure that justice is

served with greater efficiency.

The scope of this study goes beyond the technical aspects of forensic science. It

delves into the human element—the limitations we face in complex investigations and
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the ways technology can bridge these gaps. The proposed system not only addresses
the time-consuming process of manually reviewing images and making logs, but also
ensures that no detail, no matter how minute, is missed during analysis. In particular,
this model has the potential to revolutionize homicide investigations, where the early
identification of a victim can be the key to solving the case swiftly. This research is
the culmination of a deep-seated curiosity about the intersections of technology and
criminal justice. It reflects years of study, experimentation, and a dedication to finding
innovative solutions to long-standing problems in forensic science. It has been a
journey shaped by both technical challenges and the invaluable support of my
mentors, colleagues, and peers. Their guidance and insights have been instrumental in

the development of this model, and I owe them a great debt of gratitude.

I also wish to acknowledge the profound impact of recent advancements in Al and
machine learning, without which this work would not have been possible.
Technologies like You Only Look Once (YOLO) for object detection and
convolutional neural networks have opened new doors in the field of image analysis,
and this research seeks to build upon these foundations to create a system that can

directly impact criminal investigations in real-world scenarios.

As I present this work, I am filled with optimism about the future of forensic science.
The integration of Al into crime scene analysis not only offers a way to enhance the
precision and speed of investigations but also promises to reduce the emotional and
mental strain on investigators. I hope that this research will serve as a stepping stone
for further innovations, encouraging continued exploration of how technology can
augment human capabilities in solving complex crimes. It is with great pride and a
sense of responsibility that I offer this contribution to the field, with the hope that it
will help bring about more effective and efficient investigations, ultimately leading to

swifter justice for victims and their families.

Neha Vora

Mumbai
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