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Structure from Motion by Using Parallal Lines Detected from Omnidirectional

Image Sequence in Textureless Environment
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In this paper, we propose an efficient estimation method of an omnidirectional camera
movement. The proposed method is based on Structure from Motion utilizing a constraint of
parallel lines. In an environment having man-made structures, parallel lines can be extracted
from an omnidirectional image easily and constantly, because of its wide field of view. Parallel
lines provides a valuable constraint for camera movement estimation. The proposed method
can estimate 3-D camera movements by solving one degree of freedom problem three times
without regard to the number of viewpoints. Experimental results show the effectiveness of

our proposed method.
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Fig. 1 Example of textureless environment.

(b) Acquired image.

(a) Robot and camera.

Fig. 2 Mobile robot and omnidirectional camera.
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Fig. 3 Procedure of the proposed method.
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Fig. 4 Parallel lines detection.
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(b) With lines created from é pair of feature points.

Fig. 9 Comparison of measurement results of parallel
lines.
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(a) Bird’s-eye view.
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(a) Top view.

Fig. 10 Measurement result of lines and edge points.
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