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Abstract

Abstract

The detect mission inside unstructured, narrow, rough and unknown pipe
system is quite difficult for traditional pipe robots. This paper proposes an
active-passive mechanism design method and a small envelope gait control
algorithm for the detect mission, and verifies them by experiments in lab

and a typical ancient pipe environment.
The main contents include:

- As small and lightweight design and strong driving force are needed in
the detect mission, but they’re usually difficult to obtain together in
mechanism design, an active-passive mechanism design method is
proposed to improve the driving force and flexibility of the snake pipe

robot in rough terrain.

- As the passive gaits of the snake-like robot are not suitable for moving
in narrow, complex and unknown environment, and the position and
orientation of the snake pipe robot and the global environment inside
of the pipes are difficult to obtain, a small envelope gait control
algorithm based on the FTL method is proposed. The SEG control
algorithm helps reducing the envelope of motion of the robot and the
space it needs for deformation, namely, improves the adaptability of

the robot inside the narrow pipe environment.

- Experiments in the lab and an ancient pipe environment are taken. The
validity of the mechanism design method and the SAG control

algorithm is verified by the experiments.

Keywords: Active-passive, FTL, small envelope gait, snake robot.
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