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[Abstract] For the response delay and insufficient robustness of the anti-lock braking control in commercial vehicle
Electromechanical Braking (EMB) systems, an anti-lock braking sliding mode control algorithm based on a triple closed—loop
structure of braking motor clamping force, rotational speed, and current is proposed. A single—wheel vehicle dynamics model
and an EMB actuator model are established, and a sliding mode controller is designed to track the target slip ratio in real time.
In TruckSim/MATLAB co-simulation, the slip ratio is stably regulated around the target value, with small wheel-speed
fluctuations and good braking consistency. Furthermore, a Hardware—in—the—TLoop (HIL) test bench is developed, in which the
ABS sliding mode controller and the EMB braking motor controller are implemented in a rapid prototyping unit and a motor
control board, respectively. The experimental results show that the slip ratio can effectively track the target value and meet the
ABS control performance requirements, thereby validating the effectiveness and engineering feasibility of the proposed control
strategy in both simulation and HIL testing.
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