VISION-BASED FORWARD COLLISION WARNING
APPLICATION FOR VEHICLES

P.N.S.A. Rajakaruna

219388D

Master of Science in Computer Science

Department of Computer Science & Engineering

Faculty of Engineering

University of Moratuwa

Sr1 Lanka

July 2023



VISION-BASED FORWARD COLLISION WARNING
APPLICATION FOR VEHICLES

P.N.S.A. Rajakaruna

219388D

Thesis submitted in partial fulfillment of the requirements for the degree

Master of Science in Computer Science

Department of Computer Science & Engineering

Faculty of Engineering

University of Moratuwa

Sr1 Lanka

July 2023



DECLARATION

“I hereby affirm that this dissertation is entirely my own work and does not incorporate,
without proper acknowledgment, any material that has been previously submitted for a
Degree or Diploma at any other University or institute of higher learning. Furthermore, to
the best of my knowledge and belief, this dissertation does not contain any material that
has been previously published or written by another person, except where proper

acknowledgment is given within the text.

Additionally, I hereby grant the University of Moratuwa the non-exclusive right to
reproduce and distribute my thesis/dissertation, either in its entirety or in part, in print,
electronic, or any other medium. However, I reserve the right to use this content, either in

its entirety or in part, in future works such as articles or books. *

Signature: Date: 14/07/2023

Declaration by Supervisor

I, as the supervisor of the above-mentioned candidate, confirm that the student has
conducted research for their Masters dissertation under my guidance. I hereby validate
the truthfulness and accuracy of the declaration made by the student as mentioned

above.
Name of the supervisor: Dr. Charith Chitraranjan
Signature of the supervisor:

Date :



ACKNOWLEDGEMENT

We would like to express our sincere gratitude to Dr. Charith Chitraranjan for his
valuable guidance and encouragement. Finally, we would like to express our gratitude to
the staff of the Department of computer science and Engineering, our parents, and
friends who supported us throughout this journey.

i



ABSTRACT

Driver Assistance Systems (DAS) have become an important part of vehicles, and there
is a considerable amount of research in this area. Most accidents happen due to driver
inattention caused by driver distraction and drowsiness. Driver Assistance Systems aim to
minimize these conditions and increase road safety. Vision-based driver assistance plays
a major role in DAS, where camera-based collision warning stands out as one of the most
effective and accurate types. Our implementation is a collision warning system that
utilizes a single monocular camera and performs 3D vehicle detection for better accuracy
and performance. It is a low-cost, near real-time collision warning system that can be
implemented on both new and old vehicles. For 2D vehicle detection, we employ YOLO,
and then we estimate 3D bounding boxes based on the 2D bounding boxes. To track the
vehicles, we use the Deep SORT algorithm. The application will generate a Birds Eye
View (BEV) graph based on the 3D bounding box estimation. This BEV graph will
represent a much more accurate position and orientation for vehicles in a 3D plane. Based
on this data, the collision prediction algorithm will determine the possibility of a collision
and output a warning signal. The collision prediction algorithm relies on the distance
between the vehicle with the camera and other vehicles in each frame.

Keywords: collision warning, 3D object detection, YOLOvVS, Deep SORT, based
collision prediction
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