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Image fusion based on fast discrete Curvelet transform

Yang Yong'*, Tong Song'?, Huang Shuying’
1. School of Information Technology, Jiangxi University of Finance and Economics, Nanchang 330032, China;
2. Jiangxi Key Laboratory of Digital Media, Nanchang 330032, China;

3. School of Software and Communication Engineering , Jiangxi University of Finance and Economics, Nanchang 330032, China

Abstract: Objective A single-captured image of a real-world scene is frequently insufficient to reveal all details. To address
this problem, images of the same scene captured by multiple sensors or by the same sensor but with different properties are
typically combined into a single image by using image fusion techniques. A novel technique based on fast discrete curvelet
transform (FDCT) for improving image fusion quality is presented in this study. Method Source images are initially decom-
posed via FDCT. A new fusion rule is subsequently proposed to fuse low-frequency and high-frequency coefficients; this rule
is unlike those in previous image fusion methods. Low-frequency coefficients are fused by local energy, whereas high-frequen-
cy coefficients are fused by sum-modified-Laplacian. The most important feature information can be selected as the fused coef-
ficients by applying the fusion rule. Finally, inverse FDCT is applied to reconstruct the resultant image using the fused coeffi-
cients. Result Several images, including multimodal medical, infrared-visible, and multifocus images, are used in the experi-
ments. Experimental results demonstrate that the proposed technique is better than traditional methods, such as pixel averaging,

wavelet transform, and other state-of-the-art methods, including FDCT and the method presented based on bilateral gradient, in
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terms of both subjective and objective evaluations. Conclusion The proposed fusion algorithm can obtain the most important fea-

ture information and exhibits superior performance to other methods in terms of multimodal and multifocus image fusion.

Key words: image fusion; fast discrete curvelet transform; local energy; Sum-Modified-Laplacian
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Fig. 3 Artificial multi-focus images
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Fig. 4 Experimental data used for evaluation purposes
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Fig. 5 The artificial multi-focus images fusion

results of different methods

10 8.802 8.731 8.571

8
e 6.269
g 4457
S 4 : 3.618
2 .

0 S,

[EE SIS GP% N AR D FDCTi% SCHR[27]75 72 ESYWIRS

K6 ARSI RIS RS R SR ER R 1K) RMSE X Lt

Fig. 6 Comparison on the RMSE between the fusion results of different fusion methods and the standard image
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Fig. 7 Comparison on objective criteria of different methods in artificial multi-focus images
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Fig. 8 Fusion results for multimodal medical image pairs of different methods
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Fig. 9  Fusion results for infrared-visible image pairs of different methods
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Fig. 10  Fusion results for multi-focus image pairs of different methods
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