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In this paper, the author focused on snake-like robots with active wheels and active joints, because
of their higher mobility in narrow space and higher step climbing ability than other mobile mechanisms
like continuous truck or legged mechanism, and research target is to achieve mobility in rough terrain,
narrow spaces, stairs, large steps, and capability of mobile manipulation by snake—like robots.

At first, “swing-grouser wheel” mechanism which has high step climbing ability was proposed, and
confirmed that prototype 4 wheel vehicle with this wheel mechanism succeeded to get over higher step than
0.7 times of its wheel radius

A snake—like robot using this wheel mechanism was also proposed, and a prototype was developed. In this
snake—like robot, coupled drive composed by parallel link mechanism was installed for high weight par
power ratio in order to achieve manipulation by 1ifting part of trunk. By some experiments, it was confirmed
that the prototype is able to go over rough terrain by rubbles, narrow terrain like air duct, a 600 mm
step, and 55 degree stair.

Further, turning method of snake-like robot that minimizes necessary turning space was also proposed
Effectiveness of this method was confirmed by numerical simulation and experiment with the prototype

Finally, a control method of snake—like robot which achieves mobile manipulation by snake-like robot
was proposed. This method was based on continuous curve model. In this method, a solution of inverse
kinematics problem of redundant manipulators, and moving method like serpentine motions are included
and they are combined to one continuous curve model. By experiments with this method applied for the
prototype of snake—like robot, it was succeeded to rotate a bulb handle, and open and go through a door.

As summary, mobility in rough terrain, narrow spaces, stairs, large steps, and capability of mobile
manipulation were achieved by the prototype of snake-like robot developed in this paper
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