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Multiple Range Image Registration
by Matching Local Log-Polar Range Images

TAKESHI MASUDA'

‘We propose a method of coarse registration of multiple range images. We use a local range
image represented by the log-polar coordinate system on the tangent plane of the object sur-
face as the feature for establishing correspondence. The input range images are represented by
the signed distance field for fast generation of the local log-polar range images. The invariant
feature vectors are generated by the Fourier transform followed by the eigen decomposition,
and point pair candidates are established by searching the closest feature vectors. Coherence
of the point pairs is validated by the RANSAC algorithm, and the coarse registration is de-
termined by a tree structure representing the overlap of the input range images. This coarse
registration result is used as the initial state for a simultaneous fine registration algorithm for
generating the object shape model. The proposed algorithm was applied on real range images
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for evaluating its effectiveness.
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Fig.2 Generation of a local log-polar range image (LR)
from SDF samples.
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Fig.3

Each input range image is first sampled by the SDF, and a local log-polar range image (LR)

is generated on each SDF sample. The Fourier power spectrum in the 6-axis is applied on

each LR for generating an invariant feature (FLR), whose dimension is then compressed
by the PCA. A set of limited number coefficients of eigenvectors (CFLR) is used as the
invariant feature vector of LR. As shown in this figure, each FLR is approximated by its

CFLR and the eigenvectors.
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Fig.4 Examples of inlier point pairs verified by the RANSAC.
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Fig.5 For each pair of input range images, a Euclid trans-

formation and inlier point sets of the transformation
is determined by the RANSAC. A spanning tree of
input range images is constructed so that the total
number of inliers is maximized for determining the
total registration.
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Fig.6 The coarse registration result with =4 mm (left) was used as the initial value for the si-

multaneous fine registration and shape integration method (middle), and the shape model

is further refined with §=0.5 mm (right).
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Table 1 Registration results with various settings per-

ek Ip

turbed from the base setting marked by
this table, Dpr = Ng X N¢, CP%: cumulative
proportion, #inliers: total number of inlier point
pairs of the view tree, and the registered input

range images are shown in the last column.
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Fig.7 The coarse registration result of 71 input range images of Dragon (left) with §=4 mm, the

result of simultaneous fine registration and shape integration (middle), and the refined

shape model with §=1 mm.
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