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Adaptive image fusion based on the second generation
curvelet and wavelet transform

ZHOU Ai-ping, LIANG Jiu-zhen
(College of Information Engineering, Jiangnan University, Wuxi 214122, China)

Abstract ; For the fusion problem of infrared and visible light images with the same scene, an adaptive image fusion al-
gorithm based on the second generation curvelet and wavelet transform is proposed. Firstly,source images are decom-
posed by the fast discrete curvelet transform,thus the coarse scale and fine scale coefficients are obtained at different
scales and in various directions. Secondly, according to the different physical features of infrared and visible light ima-
ges and human visual system features, the coarse scale and fine scale coefficients are fused using image fusion method
based on discrete wavelet transform. In wavelet domain, for the low frequency coefficients,we present an adaptive fu-
sion rule based on the physical features of infrared and visible light images ; while for the high frequency coefficients,
we present an adaptive fusion rule based on the neighborhood directional contrast combined with the local area matc-
hing. Fused curvelet coefficients are obtained through the inverse wavelet transform. Finally, the fusion image is ob-
tained through the inverse fast discrete curvelet transform. The experimental results illustrate that the proposed algo-
rithm is effective for extracting the characteristics of the original images.
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Fig.2 discrete curvelet transform tiling of the frequency plane
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Fig.3 schematic diagram of the image fusion based on the second generation curvelet and wavelet transform
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comparison of performance for different
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Fig.5 fusion images under different window size
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window size CE 1E MI
3x3 1.7537 7.0025 2.4276
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7 x7 1.7868 6.8706 2.3575
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