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Fusion method of multispectral and panchromatic images based
on improved PCNN and region energy in NSCT domain
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Abstract: A fusion method of multispectral (MS) and panchromatic (PAN) images based on improved
Pulse-Coupled Neural Network(PCNN) and region energy in Nonsubsampled Contourlet Transform(NSCT)
domain was proposed. Firstly, the two original images were decomposed into a low frequency subband
and more bandpass directional subbands by NSCT. Then, for the low frequency subband coefficients, an
adaptive regional energy weighting image fusion algorithm was presented; while for the bandpass
directional subband coefficients, based on improved PCNN, the bandpass directional subband coefficients
was used as the linking strength. After processing PCNN with the linking strength, new fire mapping
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images were obtained. The fire mapping image region energy was calculated, and the fusion coefficients

were decided by the compare-selection operator with the fire mapping image region energy. Finally, the

fusion images were reconstructed by NSCT inverse transform. The experimental results show that, when

the numbers of iterations are 100 times, respectively as comparing with that of improved wavelet method,
Contourlet method and NSCT method: the standard deviation increases by 9.48%, 9.73% and 3.84%; the

entropy by 0.95% ,

0.94% and 3.34%; the correlation coefficient by 21.56%, 11.27% and 7.89%, and

the deviation index reduces by 29.66%, 9.45% and 7.42%.
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Fig.1 Sketch map of NSCT
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Fig.2 Simplied PCNN model used in image processing
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Fig.3 Block diagram of image fusion based on NSCT and PCNN
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Tab.1 Evaluation results of fusion image

Method std H cC DI
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