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Research of an Electronic Differential System
Based on Discrete Wavelet Transform for Front Wheel
Independent-Driven Electric Vehicles with Equal Power Distribution

YU Man, ZHAO Wei-hua, ZENG Yin, WU Ling, LI Yu-han

School of Vehicle Engineering, Xi’an Aeronautical University s Xi’an 710077 , China

Abstract: By analyzing the existing problems of electronic differential control systems and the interior per-
manent magnet synchronous motor (IPMSM) of vehicles, an electronic differential control strategy of e-
qual power allocation based on discrete wavelet transform was proposed for the front wheel independent-
driven electric vehicle. Based on the mathematical model of IPMSM, a current controller was established
with discrete wavelet transform, and the equal power allocation strategy was implemented. A simulation
model was established on the co-simulation platform of Carsim/Simulink to verify the effectiveness of the
proposed control strategy, and the differential performances and steering stability were analyzed and com-
pared with the PID current controller and the equal torque allocation strategy. Simulation results showed
that the discrete wavelet transform current controller had faster response rate and better robustness com-
pared with the PID current controller and the electronic differential control strategy of equal power alloca-
tion reduced the slip rate due to the differential distribution of torque. thus improving the stability and
safety of the vehicle.

Key words: electronic differential; independent driving; equal power allocation; discrete wavelet trans-

form; vector control
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