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A gradient structure based registration method for space-borne
infrared image and panchromatic image
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Abstract: According to different characters of infrared image and panchromatic image, a new image registration method
was proposed based on the gradient structure information of the image. Firstly, the gradient of infrared image and pan-
chromatic image were calculated. Then the structure similarity between two gradient images was measured to generate
homologous points. RANSAC was used to robustly remove the wrong homologous points. Finally, after dividing image
into small regions on triangle irregular network ( TIN), the registered image was obtained by transforming the triangle.

Experiment results show that the proposed approach is efficient and the register accuracy is high.
Key words: panchromatic image; infrared image; gradient structure; image registration
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Fig. 1 Procedure of image registration method
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Fig. 2 Pair of images, gradient maps, gradient histo-
grams, and edge maps ( a) panchromatic image piece, (b)
infrared image piece, ( ¢) panchromatic gradient map, (d)
infrared gradient map, (e ) panchromatic gradient map histo-
gram, (f) infrared gradient map histogram, ( g) panchromat-
ic edge map, (h)infrared edge map
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Fig. 3 Infrared image, three gradient map and coefficient
maps(a) infrared image piece, (b) coefficient map matched
on the basis of gray-level, (c)infrared gradient map by Sobel
operator, ( d) coefficient map matched on the basis of Sobel
gradient map, (e) infrared gradient map by Prewitt operator,
(f) coefficient map matched on the basis of Prewitt gradient
map, (g)infrared gradient map by Roberts operator, ( h) coef-
ficient map matched based on Roberts gradient map
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Fig. 4 Pair of images, and matched result (a) panchromatic
image , (b) infrared image, ( ¢) corresponding location display,
(d) panchromatic gradient map, (e)infrared gradient map, (f)
matched coefficient map
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Fig. 5 Curves of different window size
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