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A Study on the Obstacle Avoidance Control of Pipe Climbing
Robot for Pipe Structure Inspection
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Abstract A lot of research has been done on pipe climbing robots to investigate the aging pipe structures
of nuclear power plants and petrochemical plants. Nevertheless, most of the research on pipe climbing
robots focused on the structural design and foundational motion control of pipe climbing robots. So, For
the operator to control the pipe climbing robot, it has many difficulties to climb the pipe and avoid
obstacles by manual operation. In this paper, propose an algorithm that recognizes obstacle by using
camera images of pipe climbing robots, estimates the distance between pipe climbing robots and
obstacles, and determines the position where pipe climbing robots can catch pipes to avoid obstacles

between pipes.
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Fig. 1. The pipe climbing robot
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Fig. 2. Relationship between pipe climbing robot and
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Fig. 3. Schematic of obstacle avoidance for pipe climbing robots
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Fig. 4. Pipe recognition and distance estimation with
obstacles of robot and flow chart of robot's
distance calculation
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Fig. 8. Schematization of obstacles between robot and

pipe

Image Plane Pipe Plane

Xr
Xi
C
[ f :ﬂ R
|ZARAYd T ) Ze Zi
V ac 0 De "
/ zr
Yi
yr

" 9. mo|x SHt 29| FiHj2t XE WS
Fig. 9. Camera Coordinate Variables of Pipe Climbing
Robot
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Fig. 11. An Experiment on Obstacle Avoidance of Pipe Climbing Robot
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