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Improved sliding mode control of clamping force in electronic mechanical

brake based on super—twisting extended state observer
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Abstract: Aiming at the problems of slow clamping force response and deteriorating control accuracy
caused by uncertainty factors such as internal system variable coupling, parameter perturbation, and
external time-varying interference in electronic mechanical brake, an improved sliding mode control

method for clamping force of electronic mechanical brake based on super-twisting extended state observer
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is proposed in this paper. Firstly, an improved reaching law is designed, which introduces a variable
function gain term and a sliding mode surface power term on the basis of the traditional exponential reaching
law. This increases the convergence speed while weakening chattering phenomenon. Based on the
improved reaching law and sliding mode surface, an improved clamping force controller is designed.
Secondly, design an extended state observer based on the super—twisting algorithm to estimate system
disturbances, while feedforward the estimated disturbance values to the controller for compensation.
Thirdly, the stability of the system is proven through the Lyapunov theorem. Finally, compare the
algorithm proposed in this paper with algorithms such as double power reaching law, fast power reaching
law and exponential reaching law in the test bench experiments. The results show that the clamping force
control of the electronic mechanical brake under the algorithm proposed in this paper has higher response
speed, control accuracy, and anti—interference ability.

Key words: vehicle engineering; brake-by-wire system; sliding mode control; electronic mechanical

brake; clamping force
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