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Abstract In order to solve the problem of large difference of gray level and the difficulty of common feature
extraction for optical and SAR image registration, an improved multi-model contour feature image registration method
is proposed which is based on k-mean clustering segmentation and mathematical morphology. The k-mean clustering
algorithm is used to get two kinds of image segmentation region, and through the mathematical morphology
processing, accurate extraction of two classes of closed contour image has been realized, which can reduce the
influence of the SAR image speckle noise effectively. The matching strategy of the mean and variance of torque
variable distance constraint mechanism along with consistency check is bring in which aims to obtain the best match
result. Through the experiment, image registration precisions of three groups reach 0.3450, 0.2163 and 0. 1810,
respectively, which indicates that this method is feasible and can achieve sub-pixel registration accuracy.
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Fig.1 Framework of registration of optical and SAR image
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Fig. 2 Closed contour matching experiment of optical image. (a) Optical image; (b) k-mean clustering segmentation;

(¢) mathematical morphology processing; (d) small outlines removing; (e) the best matching result
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Fig. 3 Closed contour extraction and matching experiment of SAR image. (a) SAR image; (b) the first kind of k-mean

clustering segmentation; (c¢) mathematical morphology processing of (b); (d) the second kind of k-mean clustering

segmentation; (e) mathematical morphology processing of (d); (f) overall closed contour image; (g) small outlines

removing; (h) the best matching result
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Fig. 4 Registration results of the first experiment. (a) Optical image; (b) SAR image; (c¢) affine result of SAR image;
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(d) registration result
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Fig. 5 Registration results of the second experiment. (a) Optical image; (b) SAR image; (c) affine result of SAR image;

(d) registration result
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Fig. 6 Registration results of the third experiment. (a) Optical image; (b) SAR image; (c¢) affine result of SAR image;

(d) registration result
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Table 1 Quantitative comparison of the proposed registration algorithm with reference [ 8]

Root mean
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Method Contour number after selecting number sq(LEIrve[SeEr:r)or time /s
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