
Chapter 6
Conclusions

In this book, a new method of modular granular neural networks and their inte-
grations using fuzzy logic is proposed. The main contribution is the development of
a method based on granular computing where, the granulation is used in 2 levels.
The information or data used in the modular neural networks is granulated to
improve the effectiveness of these MNNs, and the integration of responses is
performed using a fuzzy inference system where, the granulation is also performed.
Different tests (non-optimized) were performed, where the number of modules and
data for the training phase were modified. Optimizations were also performed to
improve the results obtained and better results were achieved. The combination of
responses is performed using fuzzy logic where a hierarchical genetic algorithm
was developed to find the optimal fuzzy integrator parameters. Better results were
obtained using the optimizations developed in this research work. A new method to
work with big databases was also proposed, where based on the database com-
plexity a optimization is performed.

As future works, the granulation performed using the database complexity in this
research work was only used with a biometric measure. The future work for this
part would be, if more biometric measures are used, how to integrate each biometric
measure of a persons, if for example, in the case of face, if a person has a medium
complexity level, in the iris has a high complexity level, in the ear a low complexity
level and with voice has a high complexity level. The question would be, what is
his final new ID? An answer would perhaps be to find a method (maybe a fuzzy
inference system), where the inputs would be the percentage of complexity of each
biometric measure, logically the number of inputs would be the number of bio-
metric measured used, and a final percentage of complexity is obtained, and so, a
final new ID is obtained for each person and the optimization based on the database
complexity is performed for each biometric measure.

The proposed HGA for fuzzy inference system optimization can be easily
applied to another application, where a fuzzy inference system is used. Finally, the
proposed granulations in this book can be adapted to other optimization methods
such as; particle swarm optimization, ant colony system or another bio inspired
optimization algorithm.
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