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Infrared and Visible Image Fusion Based on SGWT and Multi-Saliency

TIAN Lifan, YANG Shen, LIANG Jiaming, WU Jin
(School of Information Science and Engineering, Wuhan University of Science and Technology, Wuhan 430081, China)

Abstract: Spectral graph wavelet transform (SGWT) can fully utilize the spectral characteristics of an image
in the image domain and has advantages in the expression of small irregular regions. Therefore, this paper
proposes an infrared and visible fusion algorithm based on multi saliency. First, SGWT is used to decompose
the source image into a low-frequency sub-band and several high-frequency sub-bands. For low-frequency
coefficients, a multi saliency fusion rule suitable for human visual features is proposed by combining multiple
complementary low-level features. For high-frequency coefficients, a rule for increasing the absolute value of
the region is proposed by fully considering the correlation of neighborhood pixels. Finally, a weighted least
squares optimization method is applied to optimize the fusion image reconstructed by spectral wavelet
reconstruction, which highlights the main target and retains the background details of visible light as much as
possible. The experimental results show that, compared with seven related algorithms such as DWT and NSCT,
this method can highlight the infrared target and retain more visible background details, resulting in a better
visual effect. Moreover, it exhibits advantages in four objective evaluations: variance, entropy, Qabf, and mutual
information.
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Fig.2 The proposed fusion algorithm framework
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Fig.3 Street image applies spectral wavelet decomposition results
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Fig.3 Four sets of infrared and visible source images
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Fig.4 Flower image fusion results by different methods
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R 1 flower BEEIITANTEIR

Table 1  Objective evaluation indicators of flower images

DWT DTCWT  CVT GFF NSCT NSCT_PC NSCT_SR SGWT
Var 37.3080  36.3593 36.2790  36.5681 37.2982 425228 40.6044 42.6666
EN 6.5573 6.5645 6.5636 6.5935 6.5568 6.8158 6.7140 6.8323
Qabt 0.6365 0.6673 0.6390 0.5893 0.6975 0.6861 0.6964 0.6976
MI 2.3616 2.4034 2.3082 2.6099 2.4929 3.0072 3.1261 3.5597

(d)GFF

(e)NSCT (HNSCT_PC (g)NSCT_SR (h)SGWT
K5 lawn BEAFE T AR A 45 R
Fig.5 Lawn image fusion results by different methods

(e)NSCT (HNSCT_PC (£)NSCT SR (h)SGWT
Bl 6 street EMEAN[E TRl G 45 R

Fig.6 Street image fusion results by different methods
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Fig.7 Mountain image fusion results by different methods
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# 2 Lawn FBEMRIHNFEIR

Table 2 Objective evaluation indicators of Lawn images

DWT DTCWT CVT GFF NSCT NSCT PC  NSCT_SR SGWT
Var 58.4410  57.5139 57.7888  57.1643  57.8236 58.4217 57.9354 63.9020
EN 7.6123 7.5891 7.5840 7.5986 7.5868 7.6568 7.6426 7.7596
Qabf 0.6757 0.6848 0.6779 0.4531 0.7126 0.6338 0.7152 0.6928
MI 3.2909 3.2203 2.9565 3.4018 3.2720 3.1470 4.8323 3.7267
®3 Street KRN HEHR
Table 3 Objective evaluation indicators of Street images
DWT DTCWT CVT GFF NSCT NSCT_ PC  NSCT_SR SGWT
Var  31.6360 29.4182 29.0921 324384  30.6035 35.7108 36.4667 37.0747
EN 6.4955 6.4084 6.4144 6.5206 6.4520 6.7867 6.8106 6.8876
Qar  0.6030 0.6046 0.5453 0.6740 0.6479 0.6659 0.6356 0.6587
MI 1.4877 1.3668 1.2417 1.2955 1.4770 2.5260 2.5474 2.5755
# 4 Mountain BHEZWITHFEFR
Table 4 Objective evaluation indicators of Mountain images
DWT DTCWT CVT GFF NSCT NSCT PC NSCT_ SR SGWT
Var  28.3593 26.2615 26.8678 25.8712 27.0885 32.7642 31.4361 35.5412
EN 6.6387 6.4844 6.5329 6.4260 6.5542 6.9621 6.8022 7.1060
Qabt 0.4349 0.4582 04114 0.4999 0.4942 0.4417 0.4528 0.4341
MI 1.0551 1.0712 1.0196 1.1347 1.0740 1.1678 1.0069 1.1929
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