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Design of Anti Lock Braking Control System for Autonomous Vehicles
Based on Improved BP Neural Network

QU Xiaona
(School of Business, Xi’an Siyuan University, Xi’an 710000, China)

Abstract: The status of autonomous vehicles, such as speed, load, center of gravity height, etc. , can affect its braking
effectiveness. There are many information about vehicle status, including noise interference, which leads to the features of
poor accuracy in information acquisition, unstable braking effect, and even wheel lock-up. Therefore, an anti lock braking
control system for autonomous vehicles based on improved BP neural network is designed. In the system hardware, design a
DSP processor to achieve high-speed signal processing and generate control instructions, and communication function through
CAN; Design an execution module to implement the control instruction of the DSP processor; Achieve the sampling of the
anti lock braking signal of the autonomous vehicles through the sampling module. In the software design, design a guided fil-
tering signal denoising algorithm to implement denoising processing of the anti lock braking signal and obtain driving informa-
tion data of the autonomous vehicles; Adopt the Levenberg-Marquard (LM) algorithm to find the parameter vector corre-
sponding to the smallest function value, obtain the weight with the minimum local discrimination error, improve the BP neu-
ral network, design a PID control algorithm based on the improved BP neural network, and output the anti lock braking con-
trol instructions for autonomous vehicles. Experimental results show that under the emergency braking conditions, the maxi-
mum overshoot of the proposed method is 1. 02, the peak time is 0. 12 s, the regulation time is 0. 26 s, the delay time is
0.06 s, and the rise time is 0. 08 s; Under the mild braking conditions, the oil pressure of the proposed method is 4. 8 Mpa.
It is proved that the driving system of the proposed method has strong servo performance.

Keywords: DSP processor; LM algorithm; improved BP neural network; autonomous vehicles; anti lock braking control
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