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Abstract: A high precision linear servo system for the voice coil motor (VCM) is studied. The nominal system model
without uncertainties is first investigated, for which a finite-time sliding-mode control algorithm is developed based on
the fractional-order reaching law. An adaptive sliding-mode control strategy is further designed by combining the finite-
time sliding mode control approach with adaptive control theory for the case with parameter uncertainties and external
disturbances. Considering the actuator saturation problem frequently occurred in such systems, we propose an adaptive
anti-windup control structure by introducing an auxiliary design system on top of the adaptive sliding-mode algorithm. The
stability of the closed loop systems with the proposed control architecture is proved. Finally, computer simulations and
real time control experiments are performed to validate the proposed design. Comparisons of various algorithms are also
provided and analyzed.
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Fig. 1 Linear motor servo system
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6 %518 (Conclusions)
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