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Abstract: To register infrared-visible video sequences precisely inalmost-planar scenes, an automatic
registration method based on matching the contour features was proposed in this paper. This method
could solve the challenging problem regarding extracting and matching features in multimodal images
by iteratively matching the contour features of targets. First, this method adopted the technology of
moving target detection to identify the contours of targets and extracted the contour feature points

with the corner detection algorithm of Curvature Scale Space(CSS). Then, the global shape context
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descriptors and the local histogram of edge orientation descriptors were established to describe the
features;theseareuseful forreliable feature matching. The matched feature pairs from different times
were reserved in a reservoir based on the Gaussian distance criterion. Finally, to overcome the
influence of target depth variationin almost-planar scenes, the loss function of the registration matrix
was calculated by incorporating the strategy of randomly sampling foreground samples, after which
the global registration matrix was updated. The method was validated using the LITIV dataset, and
the results demonstrate that the proposed method outperforms state-of-the-art methods. The average
overlap error of our method on nine test sequences is only 0. 194 ;this value for the compared methods
demonstrate a decrease of 18.5%. This essentially satisfies the precise requirement of infrared-visible
video registration in almost-planar scenes, and this method is fairly robust.

Key words: infrared-visible video sequence; image registration; contour feature; feature matching;
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Fig. 5 Binary polygons on LITIV-1 sequence
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(c) Registration results on LITIV-3

#302 #322

K6 LITTV #di 4k b romc eSS R AT 3 AN
Fig. 6 Registration results on LITIV dataset (for the first three video pairs)
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Tab.1 Average overlap error

Sequences Proposed Wang!'® Charles™®) Ground-truth

LITIV-1 0.248 0.365 0.266 0.149
LITIV-2 0.168 0.325 0.205 0.078
LITIV-3 0.172 0.308 0.193 0.080
LITIV-4 0.217 0.302 0.312 0.221
LITIV-5 0.149 0.229 0.267 0. 150
LITIV-6 0.235 0.375 0.413 0.088
LITIV-7 0.118 0.182 0.257 0.136
LITIV-8 0.258 0.318 0.204 0. 260
LITIV-9 0.179 0.203 0.185 0. 134
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Tab. 2 Minimum overlap error

Sequence Proposed Wang"'® Charles'?"’ Ground-truth

LITIV-1 0.158 0.165 0.187 0.149
LITIV-2 0.073 0.100 0.106 0.078
LITIV-3 0.088 0.113 0.108 0. 080
LITIV-4 0.121 0.127 0.118 0.221
LITIV-5 0.116 0.103 0.172 0.150
LITIV-6 0.074 0. 097 0.609 0.088
LITIV-7 0.054 0. 055 0.901 0.136
LITIV-8 0.180 0.197 0.137 0. 260
LITIV-9 0.121 0. 097 0.095 0.134
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