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Three-dimensional Environment Measurement
by Estimating Camera Movement Using Feature Points and
Edge Information in Omnidirectional Image Sequence

Ryosuke Kawanishi, Atsushi Yamashita, Toru Kaneko

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

Three-dimensional environment models are important for tasks of autonomous mobile robots.
In this paper, we propose a method for 3D environment modeling based on structure from motion
using an omnidirectional camera installed on a mobile robot. In order to measure environments, our
proposed method uses edge information in addition to feature points in an omnidirectional image
sequence. Edge information makes it possible to estimate camera movdteetivady, and to
measure environments densely. Our proposed method extracts and tracks feature points and edges
along omnidirectional image sequence. It estimates camera movement by using both feature points
and edges, calculates feature point coordinates, and edge positions and directions. Experimental
results show theféectiveness of our proposed method.

Key Words 3D Environment measurement, Edge information, Omnidirectional image
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Fig. 1 Omnidirectional Camera
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Fig. 5 Straight Edge Extraction
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Fig. 8 Input Image (Passageway)
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