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This study focuses on the pedal waves of the gastropods and proposes the mechanism and the control method
of sheet actuator that generates traveling waves. The method of applying the two functions of the gastropod
is discussed, i) crawl while absorbing on walls and ceilings using mucus, ii) the body is a flexible sheet
structure with shape adaptability. In this study, the wave is roughly divided into two types, ‘longitudinal
wave’ which moves in the same direction as the propagation direction of the wave and ‘traveling wave’
which moves perpendicularly to the wave propagation direction, and the characteristics of each wave are
clarified.

First, we examine the locomotion principle of snails that move while adsorbing on the outer environment
with mucus. Then, the findings are applied to two robots that generate longitudinal waves and traveling
waves. In order to clarify the mechanism of the crawling snail, the mucus characteristics and the anisotropy
property of adsorption force of Euhadra peliomphala are investigated. Then, the condition to climb walls
and ceilings is clarified and validate the validity of the method by experiments.

Secondly, the device that generates ‘traveling waves’ with a flexible sheet structure is proposed.
An analytical solution of the propulsion speed using the traveling wave is derived and numerical simulation
of the trajectory of the surface of the wave is performed. Also, experiments are conducted and verified
the validity of the theory. In addition, two pneumatic driven flexible sheet actuators that generate
traveling waves are proposed. The waveform design, fabrication method, control method, dynamic analysis,
and experiments to evaluate the performance are presented.

Finally, from the results obtained through these experiments, the performance of adsorption force and
propulsion speed of the whole proposed traveling wave actuators are evaluated and discuss the remaining

issues and future prospects.
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