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Image Fusion Method Combining Non-subsampled Contourlet Transform and Guide Filtering
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Abstract: To mitigate the problems of serious image information loss, blurred edges, and insufficient
contrast of visible images, a novel image fusion method based on non-subsampled contourlet transform and
guided filtering is proposed for the image fusion of visible and infrared images. First, a fuzzy logic algorithm
is used to enhance the contrast of the visible image to highlight the effective information of the image.
Subsequently, the NSCT decomposition of the enhanced visible and infrared images is performed to obtain
the low-frequency and high-frequency sub-bands. Further, the high-frequency sub-band of the infrared image
is adopted to improved edge filtering and other information, Next, the average gradient strategy and fuzzy
logic strategy are used to fuse the high- and low-frequency sub-bands. Finally, theNSCT inverse transform is
used to obtain the fused image. The experimental results on different data sets demonstrate that the proposed
method is superior to other methods in evaluating the entropy, standard deviation, and mutual information,
all of which verify the effectiveness and superiority of the proposed method.
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Table 1 The comparative test 1 performance analysis

LP DWT CT PCNN Paperl0  Proposed
IE 5.8784 5.8679 6.3489 6.0712 7.0745 7.5142
SD 20.8531 20.8511 26.9851 27.8452 50.8761 61.1531
MG 4.1587 4.1562 4.3451 6.0735 10.5741 9.4375
PNSR 35.8641 35.8620 35.9413 36.1762 39.6513 36.4172
Ml 4.0758 4.0786 3.1581 3.4865 4.1079 4.3641

%2 wPtbszié 2 MERESSHT  Table2  The comparative test 2 performance analysis

LP DWT CT PCNN Paperl0  Proposed
IE 6.2567  6.2751  6.4651 6.3898  7.1216 7.5889
SD 23.2584 23.2593 28.6787 24.1674 41.1756 56.2231
MG 3.8457  3.8367  3.8641 3.8426  9.3786 8.6426
PNSR 32.6541 325683 34.7534 32.8649 38.8649 34.8724
MlI 4.4358 45124 4.2341 4.4893 46217 4.8981
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