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ABSTRACT

In control of autonomous mobile robots are many complex, well structured
problems, where a hierarchical structure within the data is present. This means,
that one or several components of the structure are determined at a higher level
by a sub-tree of other components. The concept of fuzzy signatures was
introduced to help model these kinds of problems. Fuzzy signatures which
structure data into vectors of fuzzy values, each of which can be a further vector,
handle complex structured data [2, 3, 4, 5]. This will widen the application of fuzzy
theory to many areas where objects are complex and sometimes interdependent
features are to be classified and similarities / dissimilarities evaluated. Often, human
experts can and must make decisions based on comparisons of cases with different
numbers of data components, with even some components missing. Fuzzy signature is
created with this objective in mind. This tree structure is a generalization of fuzzy sets
and vector valued fuzzy sets in a way modeling the human approach to complex
problems. However, when dealing with a very large data set, it is possible that they
hide hierarchical structure that appears in the sub-variable structures. In this way, the
data components can be represented in tree form. By examining the problem, an
arbitrary structure belonging to the data set can be determined. Due to the fact that
some components might be missing from a data element, the actual tree structures of
the data may slightly differ. So that these data can be evaluated and compared,
aggregation operators are given for each node in the arbitrary structure for the purpose
of modifying the structure. To model problems with this type of dataset, fuzzy

fm:“
NEU  Nemoi Feflostrisi Ugynskség gra ﬂtS

41



signature based rules can be constructed. Inferring a conclusion from such a model is a
key issue [1]. .

In this paper the formerly introduced idea of Mamdani-type inference in
fuzzy signature based rule bases will be used for selecting records from an
available data base which maximally match the requirements specified in a
pattern. Finally a possible cooperative robot application on a realistic example
with missing data components will be shown. The basic idea of this example
has come from the partly unpublished research projects at LIFE [6]. The paper
presents a cooperation system where a group of autonomous intelligent mobile
robots is supposed to solve transportation problems according to the exact
instruction given to the Robot Foreman (RF). The other robots have no direct
communication links with RF and all others, but can solve the task by intention
guessing from the actual movements and positions of other robots, even though
they might not be unambiguous [7, 8, 9].

Research towards extending this fuzzy communication method to more
complex robot cooperation is going on currently.
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