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Abstract: Image fusion technology aims to solve the problem of insufficient and incomplete information
provided by a single-modality image. This paper proposes a novel method based on guided filter (GF) and
sparse representation (SR) in the non-subsampled shearlet transform (NSST) domain, to fuse infrared and
visible images. Specifically, (D the infrared and visible images are respectively decomposed using NSST to
obtain the corresponding high-frequency and low-frequency sub-band images; @ The GF-weighted fusion
strategy is exploited to fuse the high-frequency sub-band images; @ Rolling guidance filter (RGF) is used to
further decompose the low-frequency sub-band images into base and detail layers, whereby the base layers are
fused via SR, and the detail layers are fused using local maximum strategy which is based on consistency
verification; @ An inverse NSST is performed on the fused high-frequency and low-frequency sub-band
images to obtain the final fusion result. Compared to those of other methods, experimental results on public
datasets show that the fusion result obtained by the proposed method has richer texture detail and better
subjective visual effects. In addition, the proposed method achieves overall better performance in terms of
objective metrics that are commonly used for evaluating fusion results.
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Fig.1 Algorithm framework of the proposed method for infrared and visible image fusion
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Table 1 Average value of evaluation index regarding 10 pairs of images resulted by the different fusion algorithms

Metric

Method AG 1IE O°BF  NCIE (O

GTF 23751 6.8289 6.7526 0.3520 0.8095 0.3190
ASR 2.2214 6.2858 6.6897 0.3040 0.8047 0.5888
GFF 2.8831 6.7084 7.8868 0.5446 0.8062 0.5556
NSCT-SR  3.0440 6.3341 8.2105 0.4922 0.8046 0.6437
CSR 24636 6.2832 6.8114 0.4668 0.8049 0.5900
Our 3.2777 6.9005 8.6467 0.5338 0.8091 0.6598
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Fig.6 Evaluation index regarding 10 pairs of images resulted by the different fusion algorithms
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Table 2 Impact of the scale parameter on fusion performance
Value of the parameter Rt~ AG IE SF QOABF NCIE o
4 3.25744  6.85791 8.62015 0.53398 0.81018 0.65698
8 3.26514 6.86893 8.63135 0.53501 0.80989 0.65918
16 327777 6.90049 8.64670 0.53375 0.80912 0.65978
32 3.29768 6.95487 8.68145 0.52785 0.80812 0.65647

(a) N=1
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Fig.7 Impact of the number of iterations on fusion performance
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Table 3 Average value of evaluation index regarding 10 pairs of

images resulted by the different fusion algorithms

Metric
AG IE SF NCIE ¢©°
Max-absolute 3.2738 6.8993 8.6385 0.5339 0.8090 0.6614
Ours 3.2777 6.9005 8.6467 0.5338 0.8091 0.6598
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