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Abstract Quaternion wavelet transform (QWT) is a new multi-scale transform tool which can provide both amplitude
and phase information. In this paper,copula model is used to capture the correlation of QWT coefficients,and a novel
image fusion method based on QWT and Copula model was proposed. First, QWT is performed on the source images.
Second, the dependency among the magnitude-phase of high frequency subbands and the corresponding phase of low fre-
quency phase is established by Copula models. Next,a choose-max fusion rule based on the comprehensive feature con-
structed by the regional energy of Copula joint probability density, the gradient of phases,the QWT coefficient energy
and the local contrast.is proposed for high frequency subbands. A choose-max fusion rule based on the comprehensive
feature constructed by gradient and local variance of low frequency phases is proposed for low frequency subbands. Fi-
nally. the fusion image is obtained by inverse QWT. Experimental results demonstrate that the performance of the pro-
posed method is superior to the traditional fusion methods.
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Fig. 1 Marginal distribution of magnitude-phase subband coefficients
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Table 1  Objective evaluation index comparison of different fusion

methods on medical images

Indexes DTCWT CVT NSCT DC PCNN  Proposed Rank
AG 6.6152 6.2812 6.8370 5.6735 5.4401 7.1461 1
EI 66.3107 62.9066 69.6136 58.2605 54.5306 72.4621 1
SF 16.3641 15.6952 15.7821 13.4414 13.2305 17.6309 1

0.5921 1

1
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S 0.8213 0.7074 0.5530 0.6942 0.3972 0.8407

1 W EAEHR T UG W A ST $R BTk 7R 5 FE b vh
PIHEA S — X UL TR Sk T DL e AR B R R T M5
BRHEFEMNH M LEHTEE . PONN 7E4 4847 7 1Y
Hi4a B i s GBI . 15 B & R ™8, NSCT 7E Piella
AR bR LIRS . DC 7 ¥R 78 25 R R A Piella B 1R 22,
PRI b3 3o 33 6 b A R A R HL RS . DTCWT
CVT e 4n LA HE 4 W 22 T A SCAT 48 7 vk, Itk A=W |
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Fig.5 Fusion results of different fusion methods on infrared

visible images
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Table 2 Objective evaluation index comparison of different fusion

methods on infrared visible image

Indexes DTCWT  CVT NSCT DC PCNN  Proposed Rank

AG 6.3032 6.4164 6.8340 5.8050 5.3852 6.7264 2
EI 59.6289 61.0684 66.0891 57.0688 50.8499 63.7745 2
SF 15.9884 15.9565 15.5051 12.9498 13.3087 16.4671 1
MI 0.5050 0.3186 0.2548 0.2165 0.1782 0.5655 1
NCIE 0.8101 0.8048 0.8036 0.8031 0.8027 0.8125 1
S 0.8388 0.8067 0.5803 0.5712 0.4948 0.8447 1
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