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Abstract

To address the problems of difficult parking and parking safety in cities, a hardware platform for
an automatic parking system based on multi-sensor fusion with a STM32 microcontroller is de-
signed. The system uses STM32F103C8T6 as the core controller, integrates infrared obstacle avoid-
ance sensors and ultrasonic sensors for environmental perception, adopts the L293D chip to build
the motor drive circuit, and cooperates with an independent key circuit, power supply circuit and
display module to support the stable operation of two modes: parallel parking and reverse parking.
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Through hardware module selection demonstration, circuit schematic design and physical con-
struction test, the reliability and compatibility of the hardware system are verified. Test results
show that the hardware platform can achieve accurate obstacle detection, stable motor drive and
precise parking space positioning, providing a solid hardware support for automatic parking func-
tion, and has high engineering application value.
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Figure 1. System framework
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Figure 2. Circuit design diagram
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Figure 3. Ultrasonic sensor
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Figure 4. Schematic diagram of motor drive
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Figure 5. Button circuit design
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Figure 6. Power circuit diagram
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Figure 7. Obstacle avoidance test diagram
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Figure 8. Side parking diagram of the car
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