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Active Return-to-Center Control for Steer-by-Wire Systems Based on

a Steering Wheel Angular Speed Reference Model
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Abstract: To address the difficulty in determining the optimal return angular speed at various vehicle speeds
in traditional active Return-to-Center (RTC) control, a new active RTC control method for steer-by-wire
systems is proposed, combining a return speed reference model and sliding mode control. A time-window-
based mechanism for determining the active return-to-center state is designed. The return speed reference
model is established based on the tire aligning torque, and an active RTC sliding mode control strategy is
developed accordingly. Hardware-in-the-loop simulation results indicate that the proposed active return state
determination mechanism can accurately switch system states, the return speed reference model exhibits high
accuracy, and the sliding mode control strategy effectively ensures that the steering wheel reliably follows the

reference return speed.
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