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Yaw Stability Control of Electric Independent Driving and
Braking Electric Vehicles with Rear Driving
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Abstract: The limitation of yaw stability control (YSC) for electric vehicles based on traditional
hydraulic brake and the advantages of electromechanical brake (EMB) are analyzed. A YSC
scheme based on electrically coupled brake and genetic PID algorithm is proposed. A simulation
platform is built based on Matlab/Simulink. The proposed YSC and simulation platform are
verified on step road and steering conditions. The vehicle is unstable due to the excessive yaw rate
when there is no YSC control. The yaw rate can be controlled near the target value and the
vehicle is stable when there is YSC control. During the control process, the working time of EMB
is reduced by 3. 93 s, which accounts for 88.9% of the total working time for brake, and the
maximum brake torque requirement of EMB is reduced by 495 N « m, which accounts for 67. 6%
of the total brake torque. These results provide a possibility for the optimization of EMB. The
coupled brake can reduce the energy consumption and can recover energy up to 31.25 kJ. This
research may provide new ideas for optimization of EMB and further reduction of vehicle energy

consumption.
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