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Range Image Registration Preserving Local Structures of
Object Surfaces

IKUukO SHIMIZU OKATANIt and AKIHIRO SUGIMOTO/

We propose a registration method for range images that preserves local structures of object
surfaces. The method introduces shape patterns and a skewness of correspondences, both
of which are extracted from the local surface nearby a point of interest in each image. The
shape patterns of local surfaces are used to eliminate false corresponding pairs of surfaces,
while the skewness of correspondences is used to estimate the transformation that relates the
coordinates between different range images. These two features enable us to estimate the
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transformation that preserves local structures of object surfaces.
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Fig.1 Neighbouring points on a local surface and their
measured points in range images.
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Fig.2 Correspondence vector.
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Fig.3 Two transformations with the almost same norms

of corresponding vectors.
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Fig.4 Two lower-right triangular patches of @?(u*,v*).
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Fig.5 Registration result using synthetic range images.
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Fig.6 Corresponding pairs of points eliminated by
checking their shape patterns (synthetic data).
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Fig.7 Estimation errors in translation depending on the

number of iterations.
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Fig.8 J around the true transformation for the
registration (brightness means smallness).
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Fig.9 Range sensor used for our experiments.
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Fig.11 Registration result using range images of the doll
in Fig.10 (I) (the first and second range images are
plotted with red and blue, respectively).
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Fig.13 Registration result using range images of the
miniature bear in Fig.10 (III) (the first and sec-

ond range images are plotted with red and blue,

respectively).
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images.
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Fig. 15 Corresponding pairs of points eliminated by
checking their shape patterns (real data).
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