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Soft Robots Using Self-excited Actuators ('School of Engineering, Institute of Science Tokyo)
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Self-excited vibrations refer to a phenomenon in which vibratory outputs are generated from
non-vibratory inputs, a characteristic observable in phenomena such as the hunting motion of
railway vehicles and the vibrations of stringed instruments. By employing actuators that exploit
this property of self-excited vibrations, it becomes possible to achieve repetitive motions—one
of the fundamental operations of robots—without the need for external devices such as
controllers or drivers, while utilizing non-vibratory energy inputs. This approach facilitates the
simplification of the drive system, offering significant advantages for miniaturization and high
integration. Moreover, in soft robots, which are predominantly constructed from flexible
materials, the weight and size of the drive system can have a pronounced effect on the robot's
performance due to the inherent structural flexibility. Thus, simplifying the drive system
through self-excited vibrations is especially advantageous for soft robots. This presentation will
introduce research examples of self-excited soft actuators and their applications in robotics.
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