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Phase-based Feature Matching under Illumination Variance

MASAAKI NISHINO," ATSUTO MAKI' and TAKASHI MATSUYAMAT

The problem of matching feature points in multiple images is difficult to solve when their
appearance changes due to illumination variance, either by lighting or object motion. In this
paper we tackle this ill-posed problem by using the difference of local phase which is known
to be stable to some extent even under illumination difference. In order to realize a precise
matching, we basically compute the local phase by convolutions with Gabor filters which we
design in multi scales. We then analyze the local phase under illumination variance and find
out the condition of which for being stable. We examine the relevancy of the theoretical
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investigation in experiments on real images which have lighting changes.
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Fig.2 Schematics of the use of multiple filters. Each circle

represents the coverage of a filter. (a) is a sketch of
matching in one shot. (b) shows the iterative match-
ing. The iterative use of filters allows a coverage for
wider disparities and a more accurate matching with
filters of higher frequencies.
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Fig.3 The area where surface normal changes

discontinuously.
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Fig.4 (a) Assumed condition of CG images and

(b) examples of the obtained images.
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Fig.5 Matching for CG images. (a) Reference image.
(b) Results by phase-based matching. (c) Results
by template matching.
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Fig.6 Examples of images used in the experiments.

(a) Real images of a statue captured under differ-
ent lighting positions. (b) Real images of the statue
captured in different poses.
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Fig.7 Matching for real images of an object captured un-

der different lighting positions. (a) Reference image.
(b) Results by template matching. (c) Results by
phase-based matching. (d) Average displacements
of feature points (in pixels) for different lighting po-
sitions that are defined (in angle) relative to the ref-
erence image.
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Fig.8 Matching for real images of an object in different

poses. (a) Reference image. (b) Results by tem-
plate matching. (c) Results by phase-based match-
ing. (d) Mean distances (in pixels) between matched
points and the epipolar line.
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