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Abstract: This design aims to prevent vehicle idling. To achieve this, we developed a parking stopper capable
of numerically and objectively detecting vehicle idling. This parking stopper consists of vibration, exhaust,
noise, ultrasonic, infrared, thermal imaging, and image sensors. First, the infrared sensor determines whether
the wvehicle is parked. The ultrasonic sensor ensures the reliability of the infrared sensor's parking
determination. An image sensor recognizes the vehicle's license plate number, and the remaining sensors
determine whether the vehicle is idling. If the idling time approaches the enforcement time (5 minutes), a
warning sound is generated through a speaker built into the stopper. Ultimately, the vehicle subject to
enforcement transmits its information to government agencies.
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Fig 1 Trends in the Number of Motor Vehicles Registered in the Last 10 Years
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Fig 2 Roadmap for current idling control methods
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Fig 3 Roadmap for Idle Control Method of Parking Lot System to Design
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Fig 4 Operation flow chart of the parking stopper
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Table 1 Differences between Manpower—Based Crackdown Method and Crackdown Stopper
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Fig 6 Raspberry PI circuit diagram
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Fig 20 Cars and stoppers conceived as 3D CAD models
Table 3 Vehicle modelling figures (mm)
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kS Y H] o] %ol
AA FAE A 2.5 5.0 3.0
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Fig 21 Mash used for interpretation
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Fig 24 CAD shape of stopper with final determined smoke sensor position
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Fig 26 Lower end of smart parking stopper
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Fig 28 A screen displaying the enforcement information of the vehicle and the extracted license plate data
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