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Abstract: For enhancing fusion accuracy of multi-modality images, an adaptive image fusion algorithm
based on local nonsubsampled shearlet transform (LNSST) and pulse coupled neural networks (PC-
NN) is proposed. First,source images are decomposed to multi-scale and multi-direction subband ima-
ges by LNSST. Secondly, local area singular value decomposition in each subband image is done to
construct a local structure information index which is served as linking strength of each neuron in PC-
NN. After the fire processing of PCNN, new fire mapping images of all the subbands are obtained, the
clear objects of subband images are selected by the compare-selection operator with the fire mapping

images pixel by pixel and then all of them are merged into a group of new clear subband images.
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Finally, fused subbands are reconstructed to image by local nonsubsampled shearlet inverse trans-

form. Some fusion experiments on several sets of different modality images are done and objective per-

formance assessments are implemented to fusion results. The experimental results indicate that the

proposed method performs better in subjective and objective assessments than a few existing typical

fusion techniques in the literature and obtains better fusion performance.

Key words: image processing; local nonsubsampled shearlet transformation; shift-invariant; pulse

coupled neural networks; linking strength
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Tab. 2 Fusion results comparison using different rules in LNSST domain
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ABSMAX 3.968 2 0.608 0 0.635 8 4,965 0 0.587 0 0.699 0
PCAABS 3.636 2 0.570 1 0.567 9 3.174 1 0.585 5 0.659 3
WEM 2.059 7 0.521 6 0.563 3 4.404 8 0.579 1 0.686 1
SFAB S 1.564 8 0.576 1 0.561 0 4,365 3 0.587 2 0.688 0
SVDPCNN 4,978 4 0.613 1 0.661 3 5.184 0 0.615 9 0.727 4
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(b) Medical images
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(g) Fusion results using NSCT+ (h) Fusion results using NSCT+ (i) Fusion results using NSCT+
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Fig. 8 Fusion results based on different PCNN algorithm in different MSD domains
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Tab. 3 Fusion results comparison based on different PCNN algorithms in different MSD domains

IR B [ 2 R
Rl S W
MI SSIM QM\WF MI SSIM QWF

LSWT+ SMLPCNN 1.882 8 0.648 3 .537 3 1.886 7 0.443 7 0.702 4
Curvelet+ APCNN 2.102 7 0.661 1 .516 8 1.668 1 0.394 8 0.642 6
Contourlet+PCNN 2.925 1 0.644 7 .496 3 3.567 1 0.477 9 0.694 5
NSCT+PCNN 3.105 4 0.659 0 548 1 4.037 6 0.491 4 0.778 5
NSCT+ SFPCNN 1.580 5 0.440 3 . 446 4 3.037 7 0.463 1 0.729 6
NSCT+ GSLPCNN 3,225 2 0.654 0 .555 5 4.119 4 0.491 6 0.782 0
LNNST+ SVDPCNN 3.618 6 0.687 7 .590 3 4,842 0 0.528 9 0.812 0
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