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Infrared and Visible Image Fusion Algorithm
Based on NSCT and PCNN

ZHAO Fei-xiang, TAO Zhong-xiang

(Campaign and Command Department, Aviation University of Air Force, Changchun 130022, China)

Abstract: A visible and infrared image fusion algorithm based on Nonsubsampled Contourlet Trans-

form (NSCT) and Pulse Coupled Neural Network (PCNN) is proposed. Firstly, the source images are

decomposed by using NSCT and the low frequency subband coefficients and various bandpass directional

subband coefficients are obtained. Secondly, a weighted averaging scheme based on the features of visible

and infrared images is proposed for the low frequency subband coefficients. Then, the fusion method

based on PCNN is proposed for each bandpass subband coefficient. Finally, the fused image is obtained

after the inverse NSCT. The experimental result shows that the method is better than the wavelet-based

fusion algorithms and the traditional NSCT-based fusion algorithms.

Key words: image fusion; nonsubsampled contourlet transform; pulse coupled neural network; visible

and infrared image
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Fij = Iij [n]

Lij [n] = VL

∑
k �=l

WijklYkl[n − 1]

Uij [n] = Fij [n](1 + βIij [n])

θij [n] = exp(−αθ)θij [n − 1] + VθYij [n − 1]

(1)
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Yij [n] =

{
1 Uij [n] > θij [n]

0 Uij [n] ≤ θij[n]

(2)
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