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Design of a Smartphone-based Real-Time Monitoring and Management
System for Illegally Parked Personal Mobility Vehicles
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Abstract

Illegal parking of Personal Mobility (PM) devices increasingly undermines pedestrian safety and traffic order in
cities. Current countermeasures—CCTV-based Al detection, citizen-reporting apps, and big-data analytics —often lack
real-time responsiveness, accessibility, or operational efficiency. We propose a smartphone-based, real-time monitoring
and management system for illegally parked PM. A user photographs a violation with a Capture app; the image and
GPS metadata are uploaded to a Firebase cloud server, and a Monitor app receives a push notification to enable
intervention. A campus pilot test showed practical location accuracy and short notification latency, supporting real-time
feasibility and basic usability. The system can support citizen-participatory enforcement and improve the timeliness
and efficiency of PM parking management.
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Table 1. Comparison of characteristics between existing
studies and the proposed system
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GPS big Good for macro analysis, but
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ol itk dA ZZEEF]L Firebase 7]%F2] TLS
dssl FAlF dolguo]x Bt 3, A 7=
S 53 7184 AF Bely) Holy FEAAS B
Aetal 9oy, #YH onA el Bz d=
oy} A MEd 5 W7 AEIF x3E e e
1A 02 wjAlet7] offtt. ol& siAstr] {3l
&% 2rjnfo] A(On-device) AHF A AE 2dS

Yatd, 17 F9s dE YFolA AFsoE &
2% (Blurring) A 2j3t & MW E HAFshe Zejold
Al RS BRES 7T oHolty. X3, Firebase
Authentications 53l AH&AF AR 71Hke] Al o
g g AAE TFEFOEAN o vHE Ala
g YAk, A3 B AEge] A AYE A
Yoo},
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