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Wireless mobile robot with flexible ciliary actuator

Daiki Yasui™

, Toru Sasajima, Takashi Ikeda

Hitoshi Kimura, Norio Inou, (Tokyo Institute of Technology)

Conventional mobile robots generally use wheel or crawler mechanism for the locomotion. However, these robots

are often stuck at narrow spaces because of their stiffness. In order to solve this problem, this study proposes an

innovative flexible ciliary mobile robot made of thin urethane rubber imitating hydraulic skeleton found in soft

creatures such as earthworms and sea anemone. The proposed robot has multiple driving units and flexible active

joints driven by pneumatic power. The robot is capable of adaptive body shape changing according to terrains with

adjustment of active joint’s volume. This report describes a wireless driving unit composed of flexible ciliary

actuators and the actuator base. We developed a prototype robot which combines two driving units with all

components for driving such as CPU, batteries and compressors. In a wireless driving experiment, the robot

successfully ran at 2.3 mm/s and direction change whereas the robot length is 130 mm.
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