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Research on Software Development of Unmanned Vehicle
Control System

Abstract: Unmanned vehicle technology combines modern high-tech with traditional
automotive technology, and has a wide range of application scenarios and huge
development potential. Intelligent unmanned vehicles will be an important part of future
intelligent transportation. Among the key technologies are environmental sense detection,
path planning, behavior decision-making, path tracking, and motion control. Improving
the stability and safety of intelligent unmanned vehicles The key content of human
vehicle software development. The unmanned vehicle's underlying control system is the
basis for intelligent unmanned vehicle movement and autonomous planning. It includes
the development of various types of software underlying drivers, the acquisition of
various sensor information for unmanned vehicles, and the in-depth study of related
software and hardware and control theory Complete the test of the comprehensive
performance of the control system.

Software development mainly realizes the horizontal control and vertical control of the
unmanned vehicle, and the specific functions are forward, steering, and braking. The
development of the low-level driver includes the control of the motor by the PWM, the
CAP module captures the external signals, the serial communication realizes the data
transmission and reception, and the initialization of the CPU timer watchdog. The
longitudinal control is decomposed to control the throttle and the brake. Because the
throttle and the brake have mutually exclusive logical relations, the longitudinal control
algorithm can be decomposed into the throttle control algorithm, the brake control
algorithm, and the control switching algorithm. Lateral control analyzes the parameters
of the model as much as possible to predict the input and output characteristics of the
vehicle. Based on this, the steering control is debugged to ensure the accuracy of the
lateral control. The algorithm design combined with the vehicle characteristics proposed
a fuzzy PID control strategy, according to the vehicle's motion status under different

conditions, control different output speeds to achieve stable vehicle motion control.
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