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ABSTRACT

Currently, the demand for vehicles from one family is increasing in many countries at home and abroad, reducing the
number of people on the vehicle and increasing the number of vehicles on the road. The multi-passenger lane system,
which is available to solve the problem of traffic congestion, is being implemented. The system allows police to monitor
fast-moving vehicles with their own eyes to crack down on illegal vehicles, which is less accurate and accompanied by
the risk of accidents. To address these problems, applying deep learning object recognition techniques using images from
road sites will solve the aforementioned problems. Therefore, in this paper, we compare and analyze the performance of
existing deep learning models, select a deep learning model that can identify real-time vehicle occupants through video,
and propose a vehicle occupancy detection algorithm that complements the object-ident model's problems.
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Fig. 1 System Configuration Diagram of a VODC Company[8]
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Fig. 2 Face Recognition of Yolov3[11]
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Table. 1 Comparsion of Object Detection Model[12]

Model BOX AP AP50 AP75
EfficientDet-D7x 55.1 74.3 59.9
EfficientDet-D4 49.7 68.4 539
Mask R-CNN 46.1 60.5 44.1
EfficientDet-D0 34.6 53.0 37.1
Faster R-CNN 34.7 63.6 46.4
YOLOV3 43.9 64.1 49.2
SSD 28.8 48.5 30.3

3 12 EfficientDet¥} T E2]¢1 T2 4] ¢14] =4l
9] BOX AP <=2 & Kol §lrh & 19] Ax}e} o]
EfficientDet 2 @lo] t}= SSD, Yolov3, Faster R-CNN
3} e mEANG RS APE el 2S 2 % lck

3.2, EfficientDet2| stAH|IH

713 4% EfficientDet 22 0]-85}0] JARS AH
Aledlold sko]  2ASbE EHQIA] ATt
EfficientDet-D7x 2] A|E-d| o)A A3} GPU RTX 206021
SHFolA et FPS 152 v =8l =5 Hirh o]
5 52 GPU 304 Aaeeh sle 4 A4
FEAsE7dl of 2ol SATk[13]

ARSI
PRSI b

Fig. 4 EfficientDet-D7x test screen
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Fig. 5 Comparison of EfficientDet vs Yolov5[14]
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Table. 2 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-D0 33.1 9.0

3.5, Custom Data Training
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