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Multi-band Image Fusion Based on Intuitionistic Fuzzy Set Theory

HAN Ze, LIN Suzhen, ZHAO Jingchao, WANG Lifang, HUANG Fusheng
(School of Data Science, North University of China, Taiyuan 030051, China)

Abstract: To solve the problems of poor fusion effect and loss of information in multi-band images under
low-light-level detection conditions, a multi-band image fusion method based on intuitionistic fuzzy set
theory is proposed. First, source images are decomposed by intuitionistic fuzzy sets using the maximum
entropy criterion. Second, after blurring the membership degree of the image, the image is decomposed by
NSST to obtain high- and low-frequency images. Third, the high-frequency images are fused with an
absolute value of large, and low-frequency images are fused with a high level of sharpness. Finally, both
sets of fusion images are input into the inverse transform of NSST to obtain the final fusion results. The
experimental results show that the proposed method can be used to deal adaptively with weak light images.
In addition, the results show that the fusion target is remarkable, the contrast and resolution are large, and
the subjective and objective evaluation indices are better than those of CNN and DTCWT.
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Fig. 1 The basic ideas diagram
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Fig. 3 Fused results of three-band image
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Fig. 4 The other 6 group test image fusion results of our method

#1 E2ME 3 EMIENRbRE
Table 1 Obijective evaluation index of that in Fig.2 and Fig.3

Figure number  methods SD E AG CL SSIM VIFF
M1 41.34 5.76 3.34 477 0.45 0.58

M2 36.06 6.82 4.43 6.48 0.46 0.72

) M3 35.11 6.79 4.26 6.28 0.48 0.67
Fig.2 M4 26.94 6.24 4.32 6.27 0.43 0.72
M5 26.23 6.19 4.28 6.22 0.43 0.72

M6 43.11 6.98 6.62 9.68 0.36 0.95

M1 4413 7.39 9.27 13.41 0.49 0.60

M2 47.63 7.35 10.48 15.07 0.47 0.56

) M3 40.87 7.25 9.65 13.99 0.48 0.52
Fig.3 M4 44.14 7.29 10.60 15.20 0.50 0.56
M5 43.35 7.27 10.56 15.15 0.51 0.56

M6 52.86 7.48 10.61 15.34 0.50 0.53
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