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ABSTRACT

With the development of global automotive technology and the expansion of market size, demand for vehicles is
increasing, which is leading to a decrease in the number of passengers on the road and an increase in the number of
vehicles on the road. This causes traffic jams, and in order to solve these problems, the number of illegal vehicles
continues to increase. Various technologies are being studied to crack down on these illegal activities. Previously
developed systems use trigger equipment to recognize vehicles and photograph vehicles using infrared cameras to detect
the number of passengers on board. In this paper, we propose a vehicle occupant detection system with deep learning
model techniques without exploiting existing system-applied trigger equipment. The proposed technique proposes a system
to detect vehicles by establishing triggers within images and to apply deep learning object recognition models to detect
real-time boarding personnel.
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Fig. 2 Infrared LED light not used (left) / Enabled (right)
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Table. 1 Comparsion of efficientdet vs yolov5

MODEL mAP FPS
EfficientDet-D7x 53.7 1.5
Yolov5-YolovSx 49.2 17.0
EfficientDet-D4 48.8 4.5
Yolov5-Yolov5l 47.7 20.0
Yolov5-YolovSm 443 27.0
Yolov5-Yolov5s 37.0 30.0
EfficientDet-DO0 33.1 9.0
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Fig. 4 Field system configuration chart (2)
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Table. 2 Development Environment

Equipment Resource name Explanation
CPU : 15-4590 3.30GHz Desian
. RAM : 12G . &
Main implementation
Computer SSD : 128G, testin
b HDD : 500G DB Mana gement
GPU : RTX 2060 &
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Equipment Resource name Explanation
Raspberry Pi4 Computer Design /
Prototype Model B 4GB RAM Implementation
Intel RealSense Depth
Camera Camera D435 Image Collector
42W 850nm IR illuminator IP
Infrared :Night vision for camera .
Light Industrial security system(IR Infrared Light
lamp LED lamp monitoring)
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