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Improved image fusion method based on curvelet transform
SONG Jiang-shan, XU Jian-giang, SI Shu-chun
( Physics College of Shandong University ,Jinan 250100 , China)

Abstract; To extract the original features of a image exactly, a new image fusion method based on the curvelet
transform is proposed. A series of original images are decomposed by the curvelet transform, and then a region
image is obtained by an inverse-curvelet-transform and a domain processing. For the edges of high frequency
areas, the edge distribution image is obtained by the activity of every area in different images and the region
image is gotten by an interpolation. Finally, the image fusion is accomplished by Gaussian distribution sums
for high frequency coefficients and by mean values for low frequency coefficients in the transform domain. A
image fusion experiment is undertaken, and the experiment results indicate that the proposed method can
obtain a better fusion image with high contrast, clear edges and more closed to a reference image as compared
with that of conventional wavelet transform and pixel-based curvelet transform methods.
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(a) Schema of frequency domain of curvelet
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(b) Original image and it's corresponding curvelet transform image
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Fig.1 Curvelet transform scheme and an example
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Fig.2 Region processing
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Fig.3 Results of image fusion
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Tab.1 Evaluation of image fusion results

Sample one Entropy Cross-entropy Mean square error
Classic wavelet method 4.857 8 0.036 5 9.621 1
Curvelet method of paper [ 8] 4.9100 0.043 4 4.088 4
Method of this paper 4.9300 0.062 0 3.520 1
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