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3D Environment Modeling from an Omni-directional Image Sequence
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A 3D environment model is 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 omni-directional camera installed on
a mobile robot. The method extracts and tracks feature points in an omni-directional image sequence to get
corresponding points in image pairs taken during the movement of a robot. The relative relations of camera positions
and orientations are estimated by the positions of the corresponding points. With these relations and image
coordinates of the feature points, 3D coordinates of these points are calculated by triangulation. The individual
measurements are integrated by scale matching. By using 3D Delaunay triangulation, triangular meshes is
constructed. The method makes the triangular meshes compatible with the physical shape from texture information of
images. By texture-mapping, a 3D environment model is generated. Experimental results showed the effectiveness of

the proposed method.
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Fig.5 Optimizing Triangular Mesh
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Fig.6 Environment Image
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(a) Wire Frame

(b) 3D Model
Fig.7 Result of 3D Modeling
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