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Abstract: Shape memory alloy (SMA), one of smart materials, has the characteristics of large power-to-weight ratio,
light weight, and no noise, etc. Due to the miniaturization and light weight, SMA 1is often used as the material of smart
actuators. However, the nonlinearity, multi-value properties, i.e., hysteresis, of SMA material, will seriously affect the
precise control of the output force. To this end, this paper proposes an adaptive control method, in which the hysteresis,
the uncertain dynamics and external disturbance are treated as the total disturbance of the system, to achieve the precise
control of SMA output force. Firstly, the finger experiment setup actuated by SMA was constructed and the mechanism
model was established. Then the extended state observer was used to estimate both the states and the total disturbance of the
system in real time. Finally, the adaptive controller was designed based on the mechanism model. The tracking experiment
of the step signal and the sinusoidal signal were demonstrated, meanwhile, the load disturbance rejection experiment was
also implemented. The experimental results show that the adaptive disturbance compensation control method does not
require accurate system modeling, and the controller parameters adjustment is convenient. More interestingly, The proposed
algorithm not only ensures the system stability and tracking accuracy but also guarantees the robustness.
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