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Infrared and Visible Image Fusion Algorithm Based on the Rolling Guidance Filter
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Abstract: For the fusion of infrared and visible images, it is easy to produce problems such as missing detail
information and suppressing less noise. In this paper, an improved fusion algorithm is proposed by applying
the characteristics of a rolling guidance filter, which preserves edge and local brightness. First, the input
images are decomposed into base and detail layers by mean filtering. Second, the saliency maps of the input
images are obtained by combining the rolling guidance and Gaussian filters. The weight maps are then
optimized by guided filters of different scales. The optimized maps are used to instruct the fusion of the base
and detail layers. Finally, the fused image is reconstructed by combining the merged sub-images. The
method of this paper is superior on the six indicators, such as nonlinear correlation information entropy and
phase consistency, compared to the classical methods such as non-subsampled contourlet transform(NSCT),
image fusion with guided filtering(GFF), and two-scale image fusion based on visual saliency(TSIFVS).

Key words: the rolling guidance filter(RGF), the saliency features, image fusion, edge preserving filter,
weight map
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Table 1 Comparison of objective indicators oftest data "UN

Camp" fusion results

Metrics DWT NSCT GFF  TSIFVS LPSR Proposed
Oncie 0.8031 0.8033 0.8033 0.8033 0.8034 0.8041
Ownwi 0.2042 0.2217 0.2289 0.2243 0.2229 0.2714
Ormi 0.3660 0.4382 0.4691 0.3793 0.4272 0.4715
Op 0.1975 0.3108 0.3971 0.2524 0.3206 0.4135
Oy 0.7351 0.8213 0.8462 0.7846 0.8201 0.8651
Oce 0.5386 0.5799 0.5384 0.5602 0.5732 0.5725

%2

MR AE “Marne” @&

P O IE (] A 5

Table 2 Comparison of objective indicators oftest data "Marne"

fusion results

Metrics DWT NSCT GFF  TSIFVS LPSR Proposed
Oncie 0.8035 0.8037 0.8102 0.8037 0.8076 0.8077
Onwi 0.1780 0.2075 0.4880 0.2030 0.3704 0.3858
Ormi 0.3783 0.4232 0.5067 0.3905 0.4350 0.4802
Op 0.2805 0.3924 0.2809 0.4436 0.3651 0.5962
Oy 0.6846 0.7487 0.9056 0.7094 0.7269 0.8569
Ocs 0.4367 0.4507 0.3589 0.4393 0.4979 0.5083
#* 3 AR “Smog environment” il A 45 SR LS A5 LA

Table 3 Comparison of objective indicators for the fusion of test

data "Smog environment "

Metrics DWT NSCT GFF  TSIFVS LPSR Proposed
Oncie  0.8031 0.8032 0.8093 0.8033 0.8124 0.8089
Owwi 0.1931 0.2093 0.4832 0.2125 0.5273 0.4602
Ormi 0.3736 0.4183 0.4993 0.4104 0.4315 0.4997
Op 0.2776 0.3865 0.3523 0.4570 0.3524 0.6158
Oy 0.7193 0.7831 0.8849 0.7971 0.7971 0.9282
Ocs 0.5390 0.5588 0.4872 0.5615 0.5949 0.6040
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