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Camera Motion Estimation from Image Sequence in Pipe and
Construction of 3D Point Cloud of Pipe
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In this paper, we estimate a motion of a camera and construct a 3D point cloud of a pipe from image sequences in
the pipe acquired from the camera at a tip of the robot for an inspection of the inside of the pipe. The 3D point cloud is
considered as a cylinder and its radius is calculated. A scale is determined by comparing an actual pipe radius with the
point cloud radius. The scale is determined by comparing the actual pipe radius and the point cloud radius. The camera
translation is calculated from the scale, and the 3D point clouds of multiple pipes are connected using the translation.
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Fig.1 Sinking by cracks Fig.2 Peristaltic Crawling Robot[2][3]
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Fig-. 3 Correspondence- of feature points of pipe images in
simulation
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Fig.4 Cylinder model and parameters
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Fig.5 Pipe in Blender
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(¢) Translation : 10 mm
Fig. 5 Errors in camera translation
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(a)Point cloud from two images (b) Point cloud from 126 images
Fig. 6 3D point cloud with 2.0 mm camera translation

(a)Point cloud from two images (b) Point cloud from 61 images
Fig. 7 3D point cloud with 5.0 mm camera translation

(a)Point cloud from two images (b) Point cloud from 31 images
Fig. 8 3D point cloud with 10 mm camera translation
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Fig. 9 Internal image of a transparent tube wrapped with
newspaper.
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Table 1 Camera translation

1 2 3 4 5
2.0[mm] 3.62 1.95 1.04 1.29 2.07
5.0(mm] 5.27 4.65 5.08 5.07 5.26
10[mm] 9.73 9.35 9.86 10.67 9.41

Fig. 11 3D point cloud with 5.0 mm camera translation

Fig. 12 3D point cloud with 10 mm camera translation

Fig. 13 3D point cloud with 10 mm camera translation
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