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MULTI FOCUS IMAGE FUSION ALGORITHM BASED ON
NONSUBSAMPLED CONTOURLET TRANSFORM COUPLING
APPROXIMATION RULE

1 .o 2
BAI Tao-tao , WANG Xi-juan
(1. Anhui radio and Television University, Chuzhou branch, Chuzhou, Anhui, 239000,China ; 2. Jinggangshan University, Ji’an Jiangxi, 343009, China)

Abstract: Currently, most of the focus image fusion algorithms mainly use a single ratio to maximize the fusion
of high-frequency coefficients, which ignores the approximation among different high-frequency coefficients,
resulting in fuzziness and blocking effects in the fusion image. In this paper, a multi-focus image fusion algorithm
based on the coupling approximation rule of non-downward contourlet transform is proposed. The
non-downsampling contourlet transform is used to decompose the image in multi-scale and multi-direction to
obtain the high and low frequency decomposition coefficients. The information of low-frequency coefficients is
measured by the region energy of the image, and the fusion function of low-frequency coefficients is constructed
for the fusion of low-frequency coefficients. The difference of different high frequency coefficients is measured
by the mean gradient difference of the image, and the approximation rule is established. Different fusion methods
are used according to the approximation of different high frequency coefficients to complete the fusion of high
frequency coefficients. The fusion coefficients are acquired by the non - down sampling inverse transform to get
the final fused image. Experimental results show that the proposed method has better image quality than the
current multi-focus image fusion method.
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Fig.1 The process of image fusion algorithm in this paper
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Table 1 The quantitative test results of different methods
for image fusion in Figure 3

EY RMSE
ATk 7.5142 52517
SCHR18] 6.8437 6.3631
SCRR[19] 7.1739 5.4163
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Table 2 The quantitative test results of different methods
for image fusion in Figure 4

EY RMSE
AT 72718 5.4162
SCHR[18] 6.5926 6.5173
SCHR[19] 6.8159 5.6825
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