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Multi-modality medical image fusion algorithm combined with sparse

theory and non-subsampled shearlet transform
LI Xiaojun' » DAI Wenzhan®+ LI Jun feng’
(1. Faculty of Mechanical Engineering & Automation , Zhejiang Sci-Tech University, Hangzhou 310018, China;
2. School of Information and Electronic ,Zhejiang Gongshang University, Hangzhou 310018, China)

Abstract: Some problems occur in medical images, such as the loss of local information, and the
blurring details. To improve the visual effect and avoid medical misdiagnosis, a new NSST algorithm is
proposed in this paper. Firstly, the coefficient of the high frequency sub-band and the low frequency sub-
band coefficient were obtained by using the NSST to decompose source image. Secondly, according to the
different characteristics of the high and low frequency sub-band coefficients, different fusion strategies
were formulated. The low frequency coefficient with poor sparsity was treated with sparse theory.
Moreover, the high frequency sub-bands that reflect the details of the image were processed by the relative
standard deviation comparison (RSDC) method. Finally, the fused high and low frequency sub-band
coefficients were reconstructed by NSST to gain the final fusion images. The fusion image was evaluated
from qualitative and quantitative perspectives, and the algorithm in this paper has a good fusion effect.
Compared with the other 5 algorithms, the algorithm in this paper is especially prominent in terms of
standard deviation, marginal information evaluation factor and other indicators, and the remaining
indicators are in the upper middle levels. The experiment indicates that the fusion image obtained by this
algorithm is superior in information richness, contrast, definition and so on. It effectively increases
complementary information between different modalities, and has a good application prospect.

Key words: image fusion; sparse theory; non-subsampled shearlet transform (NSST); relative

standard difference comparison method
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