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Abstract

To achieve precise control and efficient operation of automatic parking, a software scheme for au-
tomatic parking system based on STM32 microcontroller is designed. Taking Keil as the develop-
ment environment, the software adopts a modular design concept, including system main program,
motor PWM speed regulation program, reverse parking control program, parallel parking control
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program, ultrasonic ranging program and key processing program. Through sensor data fusion pro-
cessing, fuzzy control algorithm optimization and PWM pulse width modulation technology, functions
such as parking space recognition, path planning, speed regulation and precise parking are realized.
Simulation and physical test results show that the software system runs stably with fast parking re-
sponse, and the success rate of parallel parking and reverse parking reaches 93%, which can effec-
tively reduce human operation errors and improve parking safety and efficiency.
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Figure 1. Shows the overall process of the software
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Figure 2. Shows the flow chart of the main program of the system
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Figure 3. Shows the flow chart of the PWM speed control program
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Figure 4. Shows the flow chart of the reverse parking program
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Figure 5. Shows the flow chart of the ultrasonic distance measurement program
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Figure 6. Shows the flow chart of the key processing program
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Figure 7. Shows the obstacle avoidance test diagram
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Figure 8. Shows the parallel parking diagram of the car

8. NEMSRIEEE

DOI: 10.12677/sea.2026.152020 212 B IR S N


https://doi.org/10.12677/sea.2026.152020

a4 5%

4.2.3. EIZENEMR
BIZE N 260 5T 12 4228000 /NEAERIAAIE 5, # T K3 Bk BMENE, SREHET KL #58
e LLAMERZNG TR ALIE A G BN, WK 9 iR,

Figure 9. Shows the reverse parking diagram of the car
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