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Research on Differential Drive-Assisted Steering Control for Fully

Electric Drive-Brake Electric Vehicles
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Abstract: Considering the redundancy advantages of the drive system in all-electric drive-brake electric
vehicles, the paper focuses on the electric vehicles equipped with a novel distributed steer-by-wire system.
The differential drive assisted steering (DDAS) and assisted return-to-center characteristics are studied after
the steering motor fails. The DDAS control strategy for reference steering wheel torque tracking is
developed using an adaptive fuzzy PID algorithm. The assisted return-to-center control strategy for steering
wheel angle tracking is formulated based on a PID algorithm. To adaptively adjust the assist return torque at
various vehicle speeds in this strategy, the PID parameters are optimized using a particle swarm optimization
algorithm with adaptive weights and learning factors. An 8 DOF vehicle model, a driver model, a steering
system model and a motor model are constructed by using Matlab/Simulink/Simscape. The effects of
assisted steering and return-to-center on the studied vehicle are verified through simulations. The results
show that the steering wheel torque can be decreased by 54.3%, 48.7% and 40.7% under step, double

lemniscate and sine conditions, respectively. The road feel of the vehicle at high speed can be improved
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effectively. And the differential torque can assist in returning the steering wheel to center under hands-off

and return-to-normal conditions.

Keywords: differential drive assisted steering; return-to-center control; particle swarm optimization; motor

torque control
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