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[Abstract]

In this paper, we propose a novel traffic safety system designed to reduce pedestrian traffic accidents and
enhance safety on university campuses. The system involves real-time detection of vehicle speeds in designated
areas and the interaction between vehicles and pedestrians at crosswalks. Utilizing the YOLOvSs model and
Deep SORT method, the system performs speed measurement and object tracking within specified zones.
Second, a condition-based output system is developed for crosswalk areas using the YOLOVSs object detection
model to differentiate between pedestrians and vehicles. The functionality of the system was validated in
real-time operation. Our system is cost-effective, allowing installation using ordinary smartphones or
surveillance cameras. It is anticipated that the system, applicable not only on university campuses but also

in similar problem areas, will serve as a solution to enhance safety for both vehicles and pedestrians.
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I. Introduction
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II. Preliminaries

1. Related works

1 Object detection
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1.2 Object tracking
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III. The Proposed Scheme

1. Target system
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Fig. 1. Classification of on—campus traffic danger zones

2. Vehicle speed measurement system
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2.1 Proposed model

Live video Object tracking
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Speed
Measurement
Open CV.

Object
Detection
YOLOv5s Model

Fig. 2. Vehicle velocity measurement
system work—flow
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2.2 Results
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Table 2. Vehicle velocity measurement results for
specific section

Type Velocity Velocity Difference
(km/h) Average STD Average
(down) 21.65 1.48 1.65

20km (up) 20.53 5.45 0.53

(mean) 21.09 3.46 1.09
(down) 28.93 4.99 8.93

30 (up) 31.41 1.39 11.41
30 (mean) 30.17 3.19 10.17

3. Right-Turn Vehicle Pedestrian Guidance
System Development
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3.1 Training Vehicle and Pedestrian Object
Detection Models
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Fig. 5. The data used for training object detection models

3.2 Designing Interactions Between Vehicles and
Pedestrians Around Crosswalk Areas
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Fig. 6. Pedestrian Crosswalk Setting: Output System
for Different Conditions
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3.3 Results

/
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Fig. 7. A prototype of a smart safety signage system for
vehicles and pedestrians at crosswalks
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Table 3. Compare model performance results

Model avg estimated mAP
speed
YOLOv5n 0.093 0.74
YOLOv5s 0.208 0.753
IV. Conclusions
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