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Project Description 

The subject of the research will be the innovative development of a full analytical model and the 

investigation of the Fuzzy-Flip-Flop neural network in the form proposed by Professors Pedrycz, 

Hirota and Koczy, as well as the introduction of new solutions that have emerged recently, ie new 

aggregation operators and components granular calculations. For supervised learning of these 

networks, heuristic algorithms will be used, e.g. swarm, along with additional local search algorithms, 

eg Covariance Matrix Adaptation Evolution Strategy. The above neural network is a special case of 

recurrent networks, due to the use of the activation function realized by the fuzzy J-K or D type latch. 

In addition, the proposed neural network will be verified in many application examples. 

In the further stages of research related to this type of neural networks, it is to create a multi-agent 

neural network system Fuzzy-Flip-Flops, between which would exchange selected parameters, which 

will result in the possibility of cooperation and exchange of information on certain groups of class 

patterns. Such a process indicated that the groups of patterns are still "active" and which should be 

forgotten. The above adaptation effect will be implemented for research related to the processing and 

recognition of streaming data. 
 

 
Bibliography 

1. P. A. Kowalski. Evolutionary Strategy for the Fuzzy Flip-Flop Neural Networks Supervised 

Learning Procedure. Lecture Notes in Artificial Intelligence vol.7894, Artificial Intelligence and 

Soft Computing. Ed. by L. Rutkowski, M. Korytkowski, R. Scherer, R. Tadeusiewicz, L. A. 

Zadeh, and J. M. Zurada. Berlin, Heidelberg: Springer Berlin Heidelberg, 2013, pp. 294–305. 

2. Gal, L., Botzheim, J., Koczy, L.T.: Function Approximation Performance of Fuzzy Neural 

Networks Based on Frequently Used Fuzzy Operations and a Pair of New Trigonometric Norms. 

In: IEEE International Conference on Fuzzy Systems, Barcelona, pp. 1–8, 2010. 

3. Lovassy, R., Koczy, L.T., Gal, L.: Optimizing Fuzzy Flip-Flop Based Neural Networks by 

Bacterial Memetic Algorithm. In: IFSA/EUSFLAT, Lisbon, pp. 1508–1513, 2009. 

4. Lovassy, R., Koczy, L.T., Gal, L.: Multilayer Perception Implemented by Fuzzy Flip-Flops. In: 

IEEE World Congress on Computational Intelligence, Hong Kong, pp. 1683–1688, 2008. 

5. Hirota, K., Pedrycz, W.: Neurocomputations with Fuzzy Flip-Flops. In: Proceedings of 

International Joint Conference on Neural Networks, Nagoya, vol. 2, pp. 1867–1870, 1993. 

 

updated: June 10, 2019 

mailto:pakowal@ibspan.waw.pl

