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Shape-based compliance control was applied to a snake robot performing a
helicoidal rolling motion in a pipe. The parameters used for the shape-based compliance control were
explored by a snake robot built in a simulator using a particle swarm optimization algorithm. In
addition, it was demonstrated that the robot can locally adapt to both pipe diameters when the pipe
diameter changes by adapting the shape of the head side and the tail side separately in an actual
experiment. In addition, as special environments and conditions for applications of snake robots, we
analyzed the impact force of a fall from a high place, generated motion in dense piping, and
studied the setting of CPG parameters when moving on a soft floor.
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