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Self-Adpative Multi-Sensor Image Fusion Using Curvelet
Transform
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Abstract A new self-adaptive multi-sensor image fusion algorithm based on Curvelet transform is proposed. Full-color
and multispectral images are decomposed and transformed using the algorithm, and different fusion rules are selected
according to different frequency characteristics. Self-adpative regional energy coefficients fusion rule and regional feature
self-adaptive fusion rule are selected for low- and high-frequency coefficients. The final fusion image is obtained by
reconstruction. Compared with other fusion algorithms this algorithm is a feasible and effective image fusion algorithm.
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Fig.1 Image fusion process of Curvelet transform based on edge enhancement
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Fig.2 Original IKONOS remote sensing image. (a) panchromatic image; (b) multispectral image after resampling
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Fig.3 Fusion images. (a) by IHS method; (b) by PCA method; (c) by weighted mean method;
(d) by HPF method; (e) by wavelet method; (f) by the proposed method
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Table 1 Performance of the remote sensing image fusion results

E S D M C P

4.3703 8.4198 1.9717

Original image 4.3837 8.5877 0.9377
4.1499 8.4948 1.8952

4.9330 8.2799 0.0660 4.9478 0.7109 2.6012

Fig.3(a) 5.2366 9.9293 0.0609 2.9087 0.8868 1.8631
5.1238 9.2108 0.0583 4.2862 0.7332 2.4845

4.6016 6.1152 0.1016 8.1512 0.5492 2.1980

Fig.3 (b) 5.1681 9.3714 0.2401 12.1736 0.9312 2.3170
5.2112 9.3934 0.0478 3.6897 0.9136 2.3384

4.6016 6.1152 0.1016 8.1512 0.5492 2.1980
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