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Abstract: As the Non-negative Matrix Factorization (NMF) algorithm has a higher iteration time com-
plexity and the Gradient Projection(BP) optimization method can significantly reduce the NMF itera-
tion time complexity, an image fusion algorithm by combing the Improved PGNMF (IPGNMF) and
Nonsubsampled Contourlet Transform (NSCT) is proposed in this paper. Firstly, the registered orig-
inal images are in multi-scale and multi-direction decomposition in NSCT domain. According to the
characters of the different areas, different fusion rules are designed in the NSCT domain. The low-

pass sub band coefficients used as original data impose to the IPGNMF algorithm to obtain the fused
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low-pass sub band coefficients and the band-pass directional sub band coefficients impose to the Neigh-

borhood Homogeneous Measurement (NHM) algorithm to obtain the fusion band-pass directional sub

band coefficients. Finally, the fused result is obtained through inverse NSCT. The proposed algo-

rithm has been experimented on two groups of different scene images,and experimental results show
that it superior to those conventional fusion methods based on NSWT,IPGNMF and NSCT in subjec-
tive and objective standards. As contrasted with NSCT method in two group images, its entropy. defi-
nition and Qapr have been increased by 0. 0627 % ,0.901%,3.1201% and 2.769%,2.203%,1.049%,

respectively,

Key words: image fusion; Non-negatie Matrix Factorization(NMF) ; projected gradient; Nonsubsam-

pled Contourlet Transform(NSCT)
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Tab.1 Objective evaluation to fusion results
Q /s Q /s
NSWT 4,582 973 0.021 369 0.715 389 14 5.057 854 0.032 189 0.899 423 8
IPGNMF 4,882 239 0.026 633 0.741 868 17 5.210 419 0.041 762 0.946 190 10
NSCT 4,896 576 0.028 898 0.752 115 176 5.247 880 0.049 017 0.985 640 122
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