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Continuous Estimation of Planar Region for Visual Navigation
Using Sequential Stereo Images

MAsATOSHI OKUTOMI," KATSUYUKI NAKANO,T JUNICHI MARUYAMA'
and TOMOAKI HARAf

In this paper, we propose a robust method to estimate planar regions using sequential

stereo images for visual navigation of an autonomous vehicle.

The proposed method esti-

mates projective transformations, which represent the plane in space, for both stereo images

and sequential images.

previous estimation of both the transformations and the planar region.

This can be done robustly by utilizing sequential information, i.e.

Also, the method

to prevent misdetection due to “textureless” is presented. The experimental results, using
sequential stereo images taken from a moving vehicle, show that the proposed method can
work robustly even in the conditions of undulation of the road and rolling and pitching of the

vehicle.
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Fig.1 Projection of a plane and 2-D projective
transformation.
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Fig.2 Principle for detecting planar region using
projective transformation.
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Fig.3 Using sequential information.
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Fig.4 Original stereo images.
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Fig.5 LOG filtering and histogram equalization.
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Fig.6 Estimation of projective transformation using
sequential information.
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Fig.7 Detection of planer region.
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Fig.8 Expected regions from previous result.
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Fig.9 A scene containing large textureless region.
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Fig.10 Measures for textureless regions.
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Detected planar region (in case of existence of

Fig. 11
large textureless region).
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Fig. 12
tureless regions appearing also inside of the planar
region).
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Fig. 13 Results of continuous estimation (1) (from top-left to right, showing

every 30 frame (1sec.)).
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Fig.16 Results of continuous estimation (3).
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Fig. 14 Comparison with results using fixed projective
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