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Abstract:

problems such as noise superposition and topological distortion in the calculation results. This paper defines a new partial

The existing morphological partial orderings neglect the local correlation of image pixels, which leads to

ordering relation based on the matrix Frobenius norm, which theoretically proves the reflexivity, transitivity and antisymme-
try of the ordering. On this basis, this paper proposes the morphological dilation, erosion operators and the related gradient
operators based on the new ordering. In order to verify the effectiveness of the new ordering and operators, those new opera-
tors are compared with the existing algorithms. The experimental results show that the new ordering and the corresponding
operators ensure the correlation of the color components while using matrix operation to ensure the local correlation of the
pixels. It outperforms the existing algotirhms in terms of noise suppression and edge preservation. At the same time,
through comparison of the results and theoretical analysis, it is found that the new morphological operators have a strong tol-
erance for the size of structural element, which overcomes the difficulty of selecting suitable size when the morphological
operators are applied. This new ordering is the basis of multi-channel image processing and it can broaden the application
range of morphological.

Key words: mathematical morphology; Frobenius norm of matrix; partial ordering relation; pixel local correlation;
noise suppression; topology maintenance
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