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Design and Implementation of an Embedded System-Based Intelligent
Vehicle Control System

Lin Zhaoxian!
(1. School of Mechanical and Electrical Engineering, Wuhan University of Technology, Wuhan 430000)

Abstract: This project is based on the task of the 19th National College Student Smart Car Competition in the fully model group!!l. It
designs and implements an embedded system-based intelligent car control system, aiming to achieve automatic tracking and task
execution through image processing and precise control. To enhance the image processing speed, the system adopts a multi-threaded
architecture and uses the producer-consumer model to separate the image acquisition and processing tasks, successfully reducing the
image processing time per frame from 50ms to 15ms, ensuring stable operation of the car model at 50 FPS.In terms of element
recognition, the system uses the YOLO neural network model to detect key elements on the track in real time, achieving a recognition
accuracy of 92%. For control, a fuzzy PID control algorithm is applied to generate servo control signals based on the error value and its
rate of change, effectively responding to dynamic changes on the track and ensuring stable operation of the car model under complex
road conditions.After testing in various typical scenarios such as vehicle speed and road conditions, the results show that the system
operates stably in different environments, with control response delays remaining within 20ms, meeting real-time requirements. The
implementation of this project demonstrates the application of embedded systems in intelligent vehicle control and provides an effective
solution for the development of autonomous driving technology, with high practical value and promising application prospects.

Key words: Smart Car Embedded System Image Processing Element Recognition Fuzzy PID Control
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