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Backlash compensation in servo systems based on

adaptive Backstepping-control
MA Yan-ling, HUANG Jin, ZHANG Dan

(School of Mechano-electronic Engineering, Xidian University, Xi’an Shaanxi 710071, China)

Abstract: Backlash is one of the main factors causing deterioration in the overall performance of servo systems. To
compensate the influence of backlash on the system, we proposed an adaptive Backstepping-control. The control laws
based on state feedback are developed with Backstepping approach for selecting the appropriate Lyapunov function. The
analysis and simulation results show that the proposed method greatly compensates the effects of backlash and improves

the system tracking accuracy and robustness, in comparison with traditional PID control laws.
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Fig. 1 A typical servo system with gear trains
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Fig. 3 Tracking performance with the sinusoidal command
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Fig. 5 Parameters estimation
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