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ABSTRACT

Recently, with the popularity of electric kickboards, concerns over traffic safety problems are increasing. The
government revised the Road Traffic Act to expand the allowable range of electric kickboards to strengthen
traffic safety, but there are also negative aspects. Most of the shared kickboard users appear to violate the
regulations, and traffic accidents are also rapidly increasing. In this situation, this paper developed a model that
detects kickboard misconduct using You Only Look Once Version 5. The developed model detects non-worn
helmets and multi-seater boarding in real time, identifies users, and collects fines through the web page.
Through actual tests, it was confirmed that each model is commercially available as mAP50 = 99.5,
mAP50-90 = 99.457, mAP50 = 99.5 and mAP = 81.813. The proposed system based on these results can
achieve two major expected effects. First, in terms of strengthening traffic safety, drivers will be fined
immediately if they violate the regulations, which is expected to form more responsible and safe driving
habits. In addition, it is expected that efficient traffic control will be possible as road safety can be maintained

while saving human monitoring personnel.
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Fig. 1. Overall system configuration
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Fig. 9. ESP 8266 based Wi-Fi connect procedure
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Fig. 10. GPS reception result
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Category Details

- Raspberry Pi 5 (8GB RAM),

- ELP 3.6mm 1080P Dome Camera
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Arduino UNO R3

ESP8266 Wi-Fi Module

Python 3.9, PyTorch 1.11
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Scenario Description
S1 No helmet, single rider
S2 Helmet worn, single rider
S3 Two riders, both without helmets
S4 Two riders, only one wearing a helmet
S5 Two riders, both wearing helmets

52 Ride Z& AHZE Zn} 24

E Ael= e JHE 5o EE A% 13+
ZE| 2 RIDE 295 2E3)9ick 23 112 RIDE &
18 5] W o2 BR3 Test o]IAIE vhehilrk
e ndle 7] W e e=xl(Ride)2} X 32K Non-Ride)

)

a2l 11. RIDE 2% 7% 23}
Fig. 11. RIDE model results of detection
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Fig. 12. VIOLATION model results of detection
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