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Abstract: In order to enhance the useful information in the image and improve the visual effect of the image, a
Non-local Multi-scale Fractional Differential(NMFD) image enhancement operator is proposed. The operator
divides the image into several sub-images and calculates the edge intensity coefficient, entropy value and
roughness of each sub-image, and the obtained feature data are normalized in a unified scale in the global image
range. Then, the normalized data are weighted to be the non-local eigenvalues of the image. Finally, an
exponential function is used to establish the non-linear quantization relationship between image detail features
and the value of fractional order. Thus, the fractional order of different scales can be determined in different
image sub-block regions, so that the non-local multi-scale image enhancement model is realized.
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