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A Nonlocal Mathematical Morphology with
Reciprocal Structuring Element

LU Meigi,SUN Zhonggui

(School of Mathematical Sciences,Liaocheng University, LLiaocheng 252059 ,China)

Abstract As a traditional nonlinear tool for image processing, mathematical morphology (MM) is yet ap-
plied widely. Among the relevant researches,nonlocal extensions have been studied due to their advantages
of adaptivity and nonlocal self-similarity. However, the existing extensions are generally fragile to noises.
Meanwhile, because their structuring element (SE) contains all the pixels of the whole search window, the
reliability of the SE member is discounted inevitably.In this paper.a novel nonlocal mathematical morphol-
ogy (RNLMM) is proposed.The reliability of structure elements is improved by k-reciprocal nearest neigh-
bors (KRNN).To improve the robustness to noise effectively,the traditional (local) method and nonlocal
one are serially combined in the operator implementation. Theoretical proofs indicate that the operators
from RNLMM successfully keep the important mathematical properties. The good performance of RNLMM
is preliminarily verified via denoising experiments.
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