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Design of a Multi-sensor Closed-loop Control System for a Turntable-Type Parking-Space-Side

Auxiliary Parking Device Based on STM32
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Abstract: To address the issues of limited parking space width, insufficient vehicle turning space, and the difficulty of reverse parking
for drivers in existing parking lots, a control system for a turntable-type parking-space-end assisted parking device with an
STM32F401 microcontroller as the core is designed. Four diffuse-reflective infrared photoelectric sensors are arranged along the
circumference of the turntable to acquire vehicle position signals, while an SW-420 vibration switch module is adopted to identify
abnormal shocks and sustained vibrations, providing a judgment basis for fault shutdown and thereby enhancing the operational
reliability of the system in complex environments. Prototype tests show that the system can complete homing and target alignment
according to a predetermined sequence, and enter fault shutdown in the event of position sensor anomalies, operation timeout, or
sustained vibration exceeding the limit. This solution provides a low-cost sensing and control technology path for the lightweight
retrofitting of existing parking lots.
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