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Robust Simultaneous Alignment of Multiple Range Images
Using Epipolar Constraint

Yasuhiko Uehara, Ryo Kurazume!', Katsushi Ikeuchil'
IGraduate School of Information Science and Technology, University of Tokyo
fiGraduate School of Information Science and Electrical Engineering, Kyushu University

fMinstitute of Industrial Science, University of Tokyo

This paper proposes a new alignment method of multiple range images measured from
different positions with laser scanner. In most conventional alignment methods, for instance
the famous ICP method proposed by Besl and McKay, the pairs of nearest points in range
images are chosen, and the optimum relative pose between range images is calculated, to
minimize the sum of 3D distances between point pairs. In this research, a new robust
alignment algorithm utilizing laser reflectance images and epipolar constraints is proposed.
In this method, the relative pose between two range images is determined using not only 3D

distances of point pairs, but also corresponding epipolar lines in reflectance planes.
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