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Mechanism and driving method of robot in narrow space with multiple soft
actuators

Yamamoto, Tomonari
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This study aimed to propose a new robot configuration to achieve high
locomotion performance in narrow spaces such as inside narrow pipes. The main contributions were:
(1) a new structure and working principle for a soft actuator with a duplex-chamber mechanism, (2) a

new locomotion generation method with the proposed actuator, and (3) a new pneumatic control method
to control multiple actuators with the same air supply line. Furthermore, the robot inspection
system for narrow pipes was developed using these research findings. The robot was capable of moving
through at a speed of 45mm/s through a horizontal pipe with an inner diameter of 25 mm. Since the
robot can take images of pipes in real-time, it would be useful to inspect pipe facilities.
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