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Abstract Accidents caused by falling loads of poorly loaded vehicles are gradually increasing. The
accidents caused by the fall of a load are one of the major road accidents that can damage roads,
vehicles, and humans. In this study, we intend to develop a loaded vehicle enforcement system using
deep learning techniques. In this study, using Yolo V3, Mask RCNN, and poor loading labeling data, a
deep learning method was used to develop a system that quantitatively scored and regulated the degree
of loading defects in poorly loaded vehicles. In particular, in the case of poorly loaded labeling data,
the system was developed in a way that the accuracy was gradually improved by using the transfer
learning method to control the system. The results of this study are expected to reduce the manpower
consumed in the existing crackdown on unloading faults by reporting the faulty viscosity of the

unloading vehicle by scoring. This study is also expected to be able to reduce the cost.
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Fig. 1. Examples of overloaded vehicles
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Fig. 2. System schematic diagram
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Fig. 7. Example of bad load score labeling scheme
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Fig. 8. Difference between Bounding box and
Labeling box

A % A 2P AA =ULS A% AAE 2
O Table 13} #2 HE <710 e & A3t Aol
+ 100802 352 JPshAh. 124, s<te= o
AL AAE SHA] g2 A2 0522 k53 or,
0~100% Atel9] g2 271 A9 | g2 7[¥te g CNN
o] AA A7t Aoz FoiHA AEstReH, o
] CNN9] A7} Z4== Regression 37 ZEE 2500
Mo FA e YA

Table. 1 Legal basis for bad load score labeling
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Fig. 9. Recognition result of the vehicle enforcement
system for bad loading
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Table. 2 Example results of vehicles recognized as
poorly loaded

No Car number Labeling score
1 127} 3000 80
2 419} 4400 90
3 481} 8800 100
4 522 4700 90
5 674 1800 100
6 6841 3800 80
7 728 3300 90
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