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Design of Warning Devices for Personal Mobility Using Road
Detection Image Processing and Sensors

Su-Jin Choi', Ga-Eun Kim!, Da-Un Shin!, Ji-Yeon Park', Hyung-Jin Mun®
IStudent, Dept. of Information & Communication Engineering, Sungkyul University
2Associate Professor, Dept. of Information & Communication Engineering, Sungkyul University

o JHQ1E o] AA(Personal Mobility)x= =9 Aefol whal ARGRR] Qbdoll & o] Hrt. T ARgo] F353tHA
[ Ak 3 57}5}1 10}, ol & ogstr] gt AlA”o] sttt At k1 AohES AASte] 2479 ok
= A7) et A A A"RE AASHL ARt o ] e AofES] olnAE 7|We R HolHAlE st
YOLOv5 < i%’\] (It} o] % gt=uE]uto] 4BE 7|RIOR stof FiH|gtE EYH FAE HAIE nE T2 Ao}
I e Aol Eo] AEH LED F1E AT Flask ZH LY IE E-8oto] HAZEOE AollE 77 AEHE ZYEH
gttt E8h GPS AIAE E8oto] AEAS /A W &£ JRE 510, A 58 2318 49 HAE 5o 34 41
& HAAT = AlAEE NSt 5 ARERRY] 238 IgollA] HAE W AolET GPS FEE AHjof| Hfdto] AT
oF i bd AHE AFohe AAHOR ST = 9o, B A Ak o]t AlAY fH] 94v|&= &8d vt
540l =t

>~

FI$E : AQNE o]5A K], B il 742 2, Flask, GPS AlA], g=H|g]m}o], YOLO

Abstract Personal Mobility devices pose a significant safety risk to users depending on road conditions. With
the recent surge in usage, the number of accidents has also increased, highlighting the need for a preventative
system. This study aims to design and develop a warning system to enhance the safety of drivers by detecting
road obstacles. To achieve this, a dataset is constructed using images of road obstacles, and the YOLOv5 model
is trained. The system is based on the Raspberry Pi 4B, which processes video frames captured by a camera in
real-time and triggers an LED warning when an obstacle is detected. The Flask framework is used to monitor
the obstacle detection status in real time.

Additionally, a GPS sensor is utilized to collect the user's location and speed data, and an auditory warning is
triggered via a buzzer if the set speed is exceeded. In the future, this system could be expanded to transmit
detected road obstacles and GPS information to a server, providing users with real-time road safety
information. The results of this study can serve as essential technology for developing such a system.
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Fig. 6. Alert system flowchart using YOLO
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Fig. 11. LED ON state during object detection

F

Fig. 12. Screen showing location and speed data
during obstacle detection
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