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Abstract:

In modern science and technology, there are some Research Directions and challenges which are at the
forefront of worldwide research activities because of their relevance. One of such “meta-challenges” in the
present world is that of intelligent systems (IS). Another “meta-challenge” and “meta-knowledge” is that of
Fuzzy Cognitive Maps (FCMs). FCM integrates the accumulated experience and knowledge on the
operation of the system, as a result of the methods by which it is constructed. Examples may be found
everywhere. Intelligence plays a very important role in modeling and controlling dynamic complex systems
using FCMs. Both theories appear in many engineering fields and non-engineering fields. Modeling of these
systems often results in very high-order models imposing great challenges to analysis, design and control
problems. All these challenges call for advanced system theories which will exhibit some intelligence and
will therefore be useful for their human users. In this report, new theories of FCMs are presented and
reviewed. The usefulness of FCMs in studying modeling and control problems of dynamic complex systems
is demonstrated through a number of simulation results from different scientific fields. The use of FCMs in
modeling, analyzing and controlling dynamic complex systems is still in its infancy and there is ample scope
for further investigation and development. Future research directions are presented and discussed.
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