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Flexible mobile robot for inspection driven by ciliary actuators
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A hydraulic skeleton of living organisms can be applied to flexible
mechanisms with sealed bag structures. In this application, we focused on the ciliary movement of
living organisms and developed a ciliary actuator that performs effective and recovery strokes. In
our previous research, the ciliary actuator was realized by combining multiple bags. This mechanism
requires a large number of control valves. In this study, we have developed a new actuator by one
bag with a special shape. The new actuator enables to reduce the number of control valves. This
study also developed a dedicated mechanical valve that can control a large number of pipelines by
stacking layer structured mechanical valves. Utilizing these technologies, a thin omnidirectional
ciliary mobile robot was manufactured. In addition, we have also developed flexible bedding with
these technologies.
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