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Abstract: In traditional infrared and visible image fusion algorithms, some research problems such as inad-
equate detail texture information and insufficient edge information retention. Therefore, a non-subsampled
shearlet transform (NSST) image fusion method based on fractional saliency detection and improved quan-
tum fireworks algorithm is proposed. First, an NSST decomposition is performed for infrared and visible
images, and the saliency detection is also executed on the basis of the fractional differential enhancement
for low-frequency components, and then fusion is carried out according to the rules of the saliency map
matching degree. The high-frequency subbands are merged by the gradient variation and gray difference

weighting strategy. Second, the quantum fireworks algorithm is improved, and the high- and low-frequen-
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cy fusion parameters are optimized by the improved quantum fireworks algorithm. Finally, the best fusion
image can be generated. The experiment results showed that the saliency detection based on fractional dif-
ferential enhancement can achieve good visual saliency. Moreover, the improved quantum fireworks algo-
rithm has strong optimization ability and high convergence efficiency. As a result, the fusion image ob-
tained by the proposed method effectively integrates the detailed information into the infrared and visible
images. Compared with the existing methods, the proposed method realizes a better fusion effect with
strong self-adjustment ability without any human intervention.

Key words: infrared and visible image fusion; non-subsampled shearlet transform; fractional differential;

saliency detection; quantum fireworks algorithm
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(g) Result of Ref. [15]
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(h) Result of proposed method
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Fig. 6 Fusion effects of group 1
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(b)Contourlet transform
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(g) Result of Ref. [15]

(h) Result of proposed method
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Fig.7 Fusion effects of group 2
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(g) Result of Ref. [15]

(h) Result of proposed method
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Fig.8 Fusion effects of group 3
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Tab.3 Three groups evaluation results of objective index with different fusion methods
Experimental image Fusion method IE AG SF SSIM CE T/s

wavelet 6.63 5.36 18.16 0.63 2.932 0.631

Contourlet 6.98 8.43 19. 87 0.72 2.763 0.532

NSCT 7.33 10. 08 21.63 0.75 2.652 5.235

i Ref. [8] 7.29 10. 27 23.56 0.83 2.484 7.476
Group 1

Ref. [13] 7.31 10. 34 26.62 0.86 2.435 7.653

Ref. [14] 7.35 10. 37 28.63 0.85 1.974 7.784

Ref. [15] 7.41 10.43 29.39 0.91 1.962 22.316

Proposed method 7.73 10.52 29.67 0.93 1.908 21.583

wavelet 7.23 10. 21 21.49 0.59 2.860 0.518

Contourlet 7.35 9.27 19.83 0.68 2.743 0.425

NSCT 7.36 12.43 24.78 0.72 2.650 4.572

Ref. [8] 7.37 12. 37 25.73 0.75 2.583 7.894
Group 2

Ref. [13] 7. 42 13.58 29.68 0.83 2.435 6.894

Ref. [14] 7.45 13.55 29.43 0.87 1.945 7.012

Ref. [15] 7.56 14.24 29.61 0.89 1.926 21.743

Proposed method 7.89 14.57 29.96 0.94 1. 867 20.768

wavelet 7.19 19.43 21.28 0.57 2.963 0.701

Contourlet 7.21 23.31 28.89 0.73 2.873 0.736

NSCT 7.35 24.53 29.11 0.67 2.720 4.852

i Ref. [8] 7.41 24.75 28.37 0.83 2.636 8.032
Group 3

Ref. [13] 7.46 25.08 34.65 0.81 2.574 7.516

Ref. [14] 7.47 25.38 34.97 0.83 2.084 7.681

Ref. [15] 7.62 26.43 35.72 0.89 1.992 22.673

Proposed method 7.93 26.87 35.93 0.91 1.941 22.932
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