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Design of an Automatic Control System for a Tracked Vehicle
Based on STM32 Microcontroller

Yao Kaiyang', LiuYuanlin', Zhang Wenxi', Liang Juntao’, Mai Zhuorong', Liu Zeyu', Chen Keyin', Jin Yangyin®
1.School of Physics and Electronic Engineering, Jia Ying University, Meizhou, Guangdong 514015
2.Meizhou Xinnong Machinery Manufacturing Co., Ltd.,Meizhou, Guangdong 514015

Abstract : To address the autonomous locomotion requirements of mobile carriers in complex ground
environments, this paper presents an automatic control system for a tracked vehicle based on
the STM32F103C8T6 microcontroller. The system employs the STM32 as the main controller and
integrates an L298N motor drive module, an HC—SRO04 ultrasonic obstacle avoidance module, a
TCRT5000 infrared line—tracking module, and a power supply module, enabling autonomous line
tracking, automatic obstacle avoidance, and linear speed regulation. The hardware adopts a modular
design to simplify circuit wiring and facilitate maintenance; the software is developed in the Keil MDK
environment using the HAL library. Sensor data are acquired via interrupts, and autonomous decision—
making is achieved through logical judgment. Physical test results demonstrate that the vehicle can
stably perform line—tracking and obstacle avoidance tasks, making it suitable for simple automated
scenarios such as inspection and detection.

Keywords : STM32F103C8T6; tracked mobile robot; embedded control system; line tracking and
obstacle avoidance; motor drive control
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