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Extraction of Planar Region and Obstacle Detection

Using Stereo Images

AKIHITO SEKI' and MASATOSHI OKUTOMI*

In this paper, we propose the method for an obstacle detection on the road plane using the
stereo cameras mounted on a vehicle. We first estimate planar regions using projective trans-
formation matrix. By singular value decomposition of the matrix, we get the normal vector
of the planar regions and the distance from the optical center of the primary camera to the
plane. Then, we make a virtual projection plane (VPP) image which is equivalent to the top
view of the road scene. Obstacles are detected by checking the change of the planar regions
using the VPP image. Finally, we present the experimental results of obstacle detection with

our method.
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Fig.1 Overall view of our method.
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Fig.2 Extraction process of planar region.
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Fig.3 Synthesized images.
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Fig.4 Pitch and roll angle of plane.
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Fig.5 Robustness of normal vector in extraction of

planar region.
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Fig.6 Flow chart of stabilization process of projection

matrix.
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Fig.7 Geometry of VPP image.
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Fig.9 Rotation of VPP image.
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Fig. 13 Distance of planar region for every directions.
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Fig. 16 Example of the results. Fig. 17 Obstacle detection results in highway.
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Fig. 18 Obstacle detection sequential results 1 in urban Fig.19 Obstacle detection sequential results 2 in urban
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