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Tab.5 Experimental results of various loss functions

HIHE 5 R AL AR PENTIES mAP@50
CloU 0.911 0.908 0.941
MPDIoU 0.923 0.922 0.951
Wise-IoU 0.928 0. 898 0.942
Inner-ToU 0.902 0. 904 0. 939
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Tab. 6 Experimental results of various attention mechanisms

=Wk I AR H mAP@50
I 0.923 0.922 0.951
CA 0.925 0.935 0. 965
EMA 0.935 0.934 0.968
MLCA 0.936 0.931 0.963
CBAM 0. 940 0.939 0.972
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Tab.7 Comparative experimental analysis results

B #MR BEE mAp@so oooh MR

/MB /ms

YOLOVS 0.911  0.908  0.941 13. 69 20.9

YOLOvS 0.912  0.930  0.951 21. 46 24.5

YOLOvVY 0.890  0.902  0.949 14.52 52.2
YOLOvIO  0.815 0.864  0.898 15.75 33

YOLOvIl — 0.902 0.878  0.938 18.28 28. 4
YOLOv3-tiny 0.902  0.863  0.927 23.23 18
A ST 0.940 0.939  0.972 14. 05 22
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Tab. 8 Results of the ablation experiment analysis

CBAM MPDIoU FLOPs mAP@50  Time/ms
15. 8% 10° 0. 941 20. 9
Vv 16.4%10° 0. 962 22
v 15. 8% 10° 0.951 20.9
vV Vv 16. 4% 10° 0.972 22
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Fig. 10 Detection results of suspected illegally parked vehicles
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Tab.9 Detection accuracy analysis based on UAV orthophoto

. & 43 e 2%
1D 2 i PEN S 0 B/ fps e
A 1.00 0.85 55. 28
B 0.9 0.9 53.17
C 0. 94 0. 89 52,27 940X 544
D 0.62 0.89 55.13
Sy 0.87 0.88 53.96
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Moving video-based detection for roadside illegally parking vehicles

TANG Kang'?**, SUN Yu'"*?, ZHONG Xiaoyang"*®, GAO Jialiang'*?,

CHEN Chongcheng‘l"2'3

1. Key Lab of Spatial Data Mining and Information Sharing of Ministry of Education, Fuzhou University, Fuzhou 350108, China ;

2. National Engineering Research Center of Geospatial Information Technology . Fuzhou University, Fuzhou 350108, China ;

3. Academy of Digital China (Fujian), Fuzhou 350108, China

Abstract: Roadside parking zones play a significant role in alleviating urban parking pressure. However, with the continuous
growth in urban motor vehicle ownership, the supply-demand gap for roadside parking spaces continues to widen, leading to
severe illegally parking that significantly impacts traffic efficiency and safety. Existing illegally parking monitoring systems
based on fixed-point cameras or sensors suffer from high costs and limited coverage. To address this, this paper proposes a
solution for detecting suspected illegally parked vehicles in roadside parking zones using mobile cameras. The solution is developed
using embedded devices combined with an improved object detection algorithm (achieving a 3. 3% increase in mAP @ 50).
Trained on a custom-built dataset, it enables real-time detection of suspected illegally parked vehicles and effectively supports
large-area monitoring tasks for suspected illegal parking. Comparative analysis with simultaneous drone-tracked orthophoto
imagery from the same road sections showed that the solution achieves an average precision of 0. 87, a recall of 0. 88, and a

detection speed of 53. 96 frames per second (fps), fully validating the feasibility and effectiveness of the proposed method.
Key words: embedded devices; obeject detection; suspected illegally parked vehicles
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