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SAR image multi-scale registration based on FKICA-SIFT features
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Abstract: In order to realize automatic registration of a Synthetic Aperture Radar(SAR) image, an ap-
proach of image multi-scale registration based on affine invariant Fast Kernel Independent Component
Analysis-Scale Invariant Feature Transform(FKICA-SIFT) features is presented. First, the affine in-
variant SIFT descriptors are constructed according to the Hessian matrix of feature points. The FKI-
CA is used to extract the independent components of the affine invariant SIFT descriptors to obtain
new descriptors (FKICA-SIFT). After filtering the input images by using Steerable pyramid, the new
descriptors are used to match the feature points detected from the synthetic images of the band-pass
sub-images in each layer. Finally, a coarse-to-fine procedure is adopted for gradual optimizing trans-
formation parameters to achieve the multi-scale registration results. Experimental results show that

the correct matching rate of proposed algorithm is more than 85% when the threshold is less than 0. 7

:2010-12-16; :2011-01-29.
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and that is more than 90% when the threshold is less than 0. 5. The registration accuracy of the pro-

posed algorithm can achieve sub-pixel level and it is better than those of SIFT, PCA-SIFT, ICA-SIFT

and SURF methods. It has been applied to accurate detection of the changes of the Tangjiashan waters

before and after the Wenchuan earthquake, and obtained results meet the requirements of accurate

registration for SAR images.

Key words: image registration; Synthetic Aperture Radar (SAR) image; Scale Invariant Feature
Transform(SIFT) ; Fast Kernel Independent Component Analysis(FKICA)
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Tab.1 Comparison of the transform parameters

obtained by seven related methods

Methods  a b ¢ d e { RMSE
Actual 083 —0.50 —318.75 —0.72 100 283.97 0.00
AC 0.80 —0.47 —348.91 —0.70 1.00 283.27 1.58
IM 0.82 —0.52 —348.21 —0.68 0.98 282.84 1.45
SIFT  0.83 —0.50 —39.02 —0.72 0.99 284,25 126
PCA-SIFT 0.82 —0.48 —347.56 —0.72 1.00 283.95 1.24
ICA-SIFT 0.82 —0.50 —348.96 —0.71 0.99 283.91 0.89
SURF  0.82 —0.48 —348.23 —0.72 1.00 283.82 0.76
FKICA-SIFT0.83 —0.49 —348.76 —0.72 1.00 283.96 0.35
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Fig. 4 Registration results of the two pairs of SAR

images in Experiment 2
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Tab. 2 Comparison of the RMSE of the registration results

for seven different methods in experiment 2

PCA- ICA-
IM  SIFT SURF
SIFT SIFT SIFT

RMSE AC

FKICA-

Fig.4(e) 1.352 1.133 1.026 0.965 0.735 0.731 0.659
Fig. 4(D) 1.527 1.469 1.358 1.454 1.227 0.921 0.852
Fig. 6(c) 2.015 1.981 1.857 1.788 1.454 1.355 0.903

Steer-
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