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PANUWAT WISUTWATTANASAK : YOLO-BASED IMAGE ANALYSIS AND TRAFFIC
FLOW ESTIMATION IN URBAN AREA USING BETWEENNESS CENTRALITY.
THESIS ADVISOR: PROF. VATANAVONGS RATANAVARAHA, Ph.D., 72 PP.

Keyword: Convolutional Neural Networks, Centrality Graph Theory

Road accidents are a significant cause of death and injury worldwide, and
Thailand is no exception. It has been on the World Health Organization's list of
deadliest roads for several years, ranking eighth in 2018. Among all road fatalities,
pickup trucks converted into public transportation vehicles are found to be the most
problematic, as they often lack proper passenger safety measures and frequently carry
excessive passengers. To address this issue, this study proposes the use of deep
learning techniques and existing closed-circuit television (CCTV) traffic cameras to
classify overloaded public transport pickup trucks (PTPT) and help reduce accidents.

As the characteristics of PTPT vehicles and their passenger occupancy are
unique, it is necessary to develop a new model to accurately identify these vehicles.
In this study, various state-of-the-art object detection YOLOV5 (You Only Look Once)
models were investigated, and a custom dataset was created to obtain the optimal
overcrowded detection model. The results showed that the YOLOv5L model yielded
the best performance with a mean average precision (mAP) of 95.1% and an inference
time of 33 frames per second (FPS) on a GPU. This study contributes to the field by
making the custom dataset available and by providing insights into the optimization of
the object detection models. The selected model is expected to be deployed on
traffic control computers to alert the police of passenger-overloading violations and
help reduce traffic-related fatalities.

In addition to the PTPT classification, passenger cars are also classified and
counted for use in the traffic estimation task. However, the data gathering through
CCTV has been replaced by the data obtained from sensors installed by the
Department of Highways. This change was implemented due to certain limitations
associated with the absence of multiple CCTVs during road construction. This study

further presents an introduction to a straightforward and cost-effective method that



v

utilizes graph theory and betweenness centrality (BC) for estimating traffic flow. Current
methods for measuring traffic volume are often time-consuming and expensive, so this
study proposes a shorter and less costly approach. The proposed method integrates
BC and the traffic congestion index (TCI) based on Google traffic data to estimate traffic
flow. A case study was conducted in the road network of central Nakhon Ratchasima,
Thailand, to evaluate the effectiveness of the proposed method. The results showed
that the correlation between the estimated traffic volume and the TCl was higher than
0.58, indicating that the proposed method could effectively describe the movement
of traffic through the road sections.

Overall, this study provides new and valuable contributions to both the field
of traffic safety and traffic flow estimation, and we expect that our work will have a
positive impact on reducing road accidents and improving traffic management in

Thailand.
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