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Abstract

As an advanced direct-drive motor technology, voice coil motors have been widely used in many
applications, and the control requirements for voice coil motors are constantly updated as their
application scenarios continue to expand and develop. In some industrialized scenarios, due to
cost constraints, more efficient motor control algorithms are needed in limited computational re-
sources, and with this as the design goal, this paper designs an improved discrete-time fast ter-
minal sliding-mode control algorithm, which still has high accuracy for servo position tracking in
the presence of external interference. Firstly, the transfer function of the voice coil motor is de-
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duced according to the mathematical model, and its discrete state space equations are further
constructed; secondly, the discrete system control algorithm is designed according to the theory of
sliding mode variable structure control, and its superiority is verified by the mathematical me-
thod; finally, the control system of the voice coil motor is completed by Simulink, and the simula-
tion result verifies that the control algorithm has a higher accuracy and can realize the precision
servo control of the voice coil motor.
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Figure 1. Voice coil motor structure schematic
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Table 1. System resulting data of standard experiment Simulink simulation parameter data
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Figure 2. 10% full stroke step response
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Figure 3. 10% full stroke step response position error
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Figure 4. Sinusoidal tracking response
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Figure 5. Sinusoidal tracking response position error
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