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Self-Localization and 3-D Model Construction of Pipe
by Rangefnder Constructed with Omni-Directional Laser
and Omni-Directional Camera

Kenki MATSUI™, Atsushi YAMASHITA, Toru KANEKO

*3Department of Mechanical Engineering, Shizuoka University
3-5-1 Johoku, Naka-ku, Hamamatsu-shi, Shizuoka 432-8561, Japan

A lot of plumbings such as gas pipes and water pipes exist in public utilities, factories, power

plants and so on. The use of an omni-directional camera that can take imageSinf@bundings

at a time is &ective for the pipe inspection. However, shape measuremertficuttionly with the

omni-directional camera. Therefore, in this paper, we propose a reconstruction method of piping
shape by using an omni-directional camera and an omni-directional laser with a light section method
and a structure from motion. Our method calculates 3-D coordinates by the light section method.
By integrating the 3-D coordinates with the information of camera motion estimated by the structure
from motion technique, the shape of the pipe is reconstructed. The validity of the proposed method

is shown through experiments
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Fig. 4 Gaussian distribution
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Fig. 5 Calculation of 3-D coordinates
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(a) Image acquired before (b) Image acquired after
robot movement robot movement

Fig. 6 Corresponding point acquisition
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Fig. 7 Scale matching
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Measurement data

Fig. 8 Delaunay triangulation
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Fig. 11 Movement locus of manipulator
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(a) Image with ambient  (b) Image without ambient
illumination illumination

Fig. 12 Aquired image
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Fig. 13 Reconstruction of pipe shape with the proposed

method
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Fig. 14 Reconstruction of pipe shape with movement informa-

tion of manipulator
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Table 1 Accuracy evaluation of 3-D measurement
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Fig. 15 Actual Image
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(a) Texture mapping 1 (b) Texture mapping 2
Fig. 16 Result of texture mapping with our proposed method
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(a) Texture mapping 1 (b) Texture mapping 2
Fig. 17 Result of texture mapping with movement information
of manipulator
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