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A Comparative Study of Intuitionistic Fuzzy Sets in Multi-band Image Fusion
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Abstract: To determine the right intuitionistic fuzzy method in multiband image fusion, which can deal with
the uncertainty problem, in this paper, five commonly used methods of intuitionistic fuzzy sets and their
applications are compared. First, the multiband images were processed by the intuitionistic fuzzy sets, and
the images of membership degree were blurred to obtain the intuitionistic fuzzy images. Then, the
nonsubsampled contourlet transform (NSCT) was performed on intuitionistic fuzzy images, the
low-frequency images were processed by the intuitionistic fuzzy sets and fused by the weighted average,
where the weight is the membership degree, and the high-frequency images were fused by
take-the-biggest-of-all. Finally, the fused image was constructed by the inverse NSCT. Both subjective and
objective evaluations were compared to determine the best-performing intuitionistic fuzzy set method. The
experimental results show that compared with Sugeno, Yogita, Yager, and Chaira methods, the Bala
intuitionistic fuzzy method effectively improves the brightness and contrast of the fusion results. The fusion
results have a clear edge and the texture feature is apparent, which offer a better visual effect and objective
evaluation.

Key words: image fusion, intuitionistic fuzzy set, multi-band image, methods to compare, the
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Fig.3 Three sets of image fusion results evaluation index polygon map
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