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Guidance of Mobile Robot for Inspection of Pipe

AFAG LA T A3
Kyuwon Jeong(CBNU, School of Mech. Eng.)

Abstract

The purpose of this paper is the
development of guidance algorithm for a mobile
robot which is used to acquire the position and
state information of the pipe defects such as
crack, damage and through hole. The data
used for the algorithm is the range data
obtained by the range sensor which is based
on an optical triangulation method. The sensor,
which consists of a laser slit beam and a CCD
camera, measures the 3D profile of the pipe's
inner surface. After setting the range sensor
on the robot, the robot is put into a pipe.
While the camera and the LSB sensor part is
rotated about the robot axis, a laser slit beam
(LSB) is projected onto the inner surface of
the pipe and a CCD camera captures the
image. From the images the range data is
obtained with respect to the sensor coordinate
through a series of image processing and
applying the sensor matrix. After the data is
transformed into the robot coordinate, the
position and orientation of the robot should be
obtained in order to guide the robot. In
addition, analyzing the data, 3D shape of the
pipe is constructed and the numerical data for
the defects of the pipe can be found. These
data will be used for pipe maintenance and

service.
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Table 1 Specifications of Range Sensor

Components
Components Specifications
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IK-UM42

CCD Camera 640x480pixels
JK-LO3U f=3mm
PM690-30

Diode Laser

| A=690nm, Po=7mW

Fig. 2 ¢} Zo] 1 %< CCD

Motors  Potentiometer ‘Motors

Fig. 2 The configuration of the range sensor
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Fig. 3 The mobile robot in the pipe
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transform
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Fig. 5 Measurement result of pipe 450A
inside dia. (y.=0)
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Fig. 9 The range data from the mobile

robot to the pipe surface
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