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Efficient Plane-parameter Estimation Using Stereo Images

SHIGEKI SUGIMOTO! and MASATOSHI OKUTOMIt

For computer-vision based autonomous control of a vehicle of a mobile robot which moves
around on a ground plane such as roads and floors, to estimate 3D plane parameters of the
ground plane (i.e. the distance to the plane and its plane normal) is an important issue. In
this paper, we propose an efficient direct method using calibrated stereo cameras for plane
parameter estimation. In the proposed method, we formulate an efficient algorithm by incor-
porating the Inverse Compositional Image Alighment (ICIA). Our formulation reduces the
computational costs in each iteration procedure and, therefore, yields a high efficiency about
eight times faster than a conventional direct method. Additionally, since our approach is
equivalent to homography estimation with the epipolar constraints of the stereo images, the
proposed method obtains more robustness and fastness compared with the decomposition of
the homography estimated by ICIA. Experimental results on both synthesized images and
real images show the validity of the proposed method.
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Fig.1 An example of stereo image pairs in the simulation.

(a) is a template image Iy generated from the tar-
get image (b). We warped (b) to (a) by a randomly
perturbed plane vector m. The rectangle indicates
a 100 x 100 template region.
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