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Research of dynamic WNMF image fusion algorithm based on NSCT domain

GE Wen, YANG Yang
(Department of Electronic Engineering, School of Electronics and Information Engineering, Shenyang Aerospace University, Shen-

yang 110136, China)

Abstract: In the process of infrared and visible image fusion, the details of the fusion image are often missing. In order to
solve this problem, an improved image fusion algorithm based on nonsubsampled contourlet transform ( NSCT) was adopted,
which integrated the dynamic weighted non-negative matrix factorization ( WNMF ) rule into the image fusion. The results show
that, the low-frequency and high-frequency parts can be obtained by multi-scale and multi-directional decomposition of two source
images by using NSCT algorithm. The dynamic WNMF fusion rule was used as the fusion rule of low frequency parts. The
decomposition scale of the highest level in the high frequency part was based on the absolute value method. The matching
threshold was set in the other parts of the high frequency part. When the threshold value was lower, the method of region variance
based on region energy matching degree was used. When the threshold value is higher, the weighted average method was used.
By processing the low frequency part and the high frequency part, the fused image was obtained by NSCT inverse transform. This
method effectively improves the definition of the fused image, highlights its details and shortens the calculation time.
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Fig.2 Experimental image 1

a—infrared image b—uvisible light image c¢—contourlet fusion image
d—NSCT fusion image e—WNMF fusion image f—NSCT and WNMF fu-

sion image g—the difference image of Fig.2a h—the difference image of

Fig. 2b

Fig.3 Experimental image 2

a—infrared image b—visible light image c—contourlet fusion image
d—NSCT fusion image e—WNMF fusion image {—NSCT and WNMF fu-
sion image g—the difference image of Fig.3a  h—the difference image of

Fig. 3b
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Table 1  Fusion quality evaluation indexes of several algorithms of experimental image 1 and image 2
infornation standard average correlation . . cperation
entropy decuation aredient coefficient distortion lime/s
Fig. 2¢ 7.0532 7.6095 4.3013 -0.0612 97.0941 30.427
Fig. 2d 7.0742 7.6417 6.1340 -0.2323 38.1157 24.782
Fig. 2e 7.0527 7.6049 5.7882 0.8699 6.6102 29.548
Fig. 2f 7.1634 7.8574 6.7115 -0.4199 33.7592 21.563
Fig. 3¢ 6.1885 30. 1053 5.0723 0.4842 19. 8994 32.650
Fig.3d 7.3526 31.5697 6.5345 0.6903 18.9129 28.764
Fig. 3e 6.7074 35.6624 8.1043 0.6898 20. 0759 26.532
Fig. 3f 7.3674 36.7720 7.1884 0.7042 6.7784 20.875
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