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Abstract: The drive stability control system based on wavelet controller was studied for the front-
wheel-independent-drive electric vehicle. With the equal torque allocation control strategy of drive
wheel, the near slip rate control strategy based on PID neural network (PIDNN) was proposed
for improving the driving stability on the split road. A new controller based on discrete wavelet
transform was studied using vector control. Through the co-simulation platform of CarSim/
Simulink for the front-wheel-independent-drive electric vehicle, vehicle performance was analyzed
and compared under different road conditions. With A&.D5435, a vehicle test was also carried
out. The simulation and test results show that the drive stability control system based on wavelet
controller not only improves the stability on split road, but also provides smoother and more
rapid torque response. On the split road, the maximum deviation of the left and right drive wheel
between the simulation result and test result are 3. 43% and 3. 56%, respectively, with the
designed control strategy, and 3.86% and 3.25%, respectively, with the equal torque allocation

control strategy. Therefore, the test results are consistent with the simulation results. Compared
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with the equal torque allocation control strategy, the peak side slip angle is reduced by 79. 57 %

and the lateral deviation distance is reduced by 73. 39% using the near slip rate control strategy of

drive wheel based on PIDNN.

Key words: automotive engineering; stability control; wavelet controller; electric vehicle; front-

wheel-independent-drive; PIDNN
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Fig.1 Structure of Front-wheel-independent-drive

Electric Vehicle
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Fig. 2 Block Diagram of Drive Control System Based on Wavelet Controller
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Algorithm for Discrete Wavelet Transform
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Table 4 Comparison of Simulation Results
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