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In this study, we precisely measured the high-speed contraction and
expansion behavior and time response of Ti-Ni-Cu SMA wires, which occurred in synchronization with
the frequency of a pulse current, and resulted in the understanding of their physical properties. We

then established a method to precisely control the transformation behavior and the amount of
transformation of SMA wires, and proposed novel soft actuators and soft sensors. In particular, we
constructed a tactile sensor and a high-density tactile display capable of measuring and reproducing
tactile sensations when we slide our hand on the surface of a material, and confirmed their
effectiveness. Furthermore, we aimed to develop soft robots as an application of the new SMA
transducers. A fish robot and a caterpillar robot were constructed, and we demonstrated that
unprecedented flexible behavior was possible from the perspective of biomimetics.
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[1] P. Hartono, et al., Learning-Regulated Context Relevant Topographical Map, IEEE Trans. on Neural Networks and
Learning Systems, Vol. 26, No. 10, pp. 2323-2335 (2015).
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