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Research on the Framework of Morphological Associative Memories

FENG Nai-Qin LIU Chun-Hong ZHANG Cong-Pin XU Jiuv-Cheng WANG Shuang-Xi

(College of Computer & Information Technology, Henan Normal University , Xinxiang, Henan 453007)

Abstract  The morphological associative memories (MAM) are a class of extremely new artificial
neural networks. Typical objects of MAM include real MAM (RMAM), complex MAM
(CMAM), morphological bidirectional associative memories (MBAM), fuzzy MAM (FMAM),
enhanced FMAM (EFMAM), fuzzy MBAM (FMBAM), and so on. They have many attractive
advantages and features. However, they have the same morphological theoretical base in essence
and it is therefore possible to unify them in a framework of MAM. At the same time, it is one of
the most important and difficult researches to construct the unified framework of associative
memories. The paper tries to solve the problem. Firstly, in this paper, the algebraic structure in
computing of MAM is analyzed in order to establish reliable computing base of the framework.
Secondly, the basic operations and the common features in the class of MAM are analyzed, and
the essential attributes and methods of MAM are extracted. On this basis, the norms and opera-
tors of MAM are defined. And finally, the main theorems of MAM are refined and proved.
Thus, a unified theoretical framework of MAM is established. The significance of the framework
consists in: (1) The objects of MAM are unified together in mathematics and are therefore better
for revealing their peculiarities and the essence of MAM; (2) It can help people find some new
methods for morphological associative memories, thereby solving more problems of associative

memories, pattern recognition and fuzzy reasoning.
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Background

In recent years, a number of different morphological
neural network models, such as RMAM, MBAM, CMAM,
FMAM, EFMAM, FMBAM, etc., have emerged. They
have many attractive advantages such as unlimited storage ca-
pacity, one-short recall speed and good noise-tolerance to
erosive or dilative noise. Through researching in depth the
authors find out that although RMAM, MBAM, CMAM,
FMAM, EFMAM and FMBAM are different and easily dis-
tinguishable from each other, they have the same morpholog-
ical theoretical base, and therefore they can be unified togeth-
er in a framework. At the same time. it is one of the most
important and difficult researches to construct the unified
framework of associative memories. So far this problem has
not been researched and solved in the round and systematical-
ly. The paper tries to solve the problem.
Through analyzing the computational base of various
kinds of objects of MAM, and extracting the common attrib-
utes of the class of MAM, and defining the morphological

norms and operators, and refining and proving several funda-
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mental theorems of MAM, the unified framework of morpho-
logical associative memories (UFMAM) is constructed by au-
thors. It makes people have a deeper understanding in es-
sence for the class of MAM and its objects while having the
unified theoretical framework. Also, it can help people find
some new methods for morphological associative memories
and pattern recognition. According to the UFMAM, au-
thors’ research group has found several new methods of mor-
phological associative memories. Their experiments show
that these methods are effective and efficient for associative
memories, special for hetero associative memories. New
methods and original methods complement each other very
well. But they are not mentioned here because of the limit of
the paper’s length.
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