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Control algorithm based on neural network PID controller

for vehicle electronic stability program
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(1. College of Automotive Engineering, Jilin University, Changchun 130022, China; 2. Auwtomobile Engineering
Departments Academy of Military Transportations Tianjin 300161, China; 3. Handan Municipal Transportation
Management Department, Handan 056002, China)

Abstract: A neural network was used to design a PID controller with adaptively adjustable parameters
for the vehicle stability control program, and a self-developed hardware-in-the-loop simulator was
presented. The tests were made to debug the control program with the above-mentioned simulator.
The results show that the electronic vehicle stability control program based on the neural network can
prevent effectively the vehicle from losing the handling and stability performance under the severe
conditions, and lead to significant improvement of the vehicle active safety.
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Fig. 1 Diagram of PID control system for vehicle

electronic stability program
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Fig.2 Hardware-in-the-loop simulator for electronic stability program
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Fig. 3 Curves of steering wheel angle on

during typical steering conditions
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Fig. 4 Curves of hardware-in-the-loop tests without

ESP during step steering wheel angle
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Fig. 6 Curves of hardware-in-the-loop tests without

ESP during snake steering wheel angle
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during snake steering wheel angle
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