Chapter 8

Conclusion

SOFT COMPUTING

NEURAL PROBAB.
NETWORKS REASONING

Figure 8.1 Soft computing as a union of fuzzy logic, neural networks and probabilistic reasoning.
Intersections include neurofuzzy techniques, probabilistic view on neural networks (especially
classification networks) and similar structures of fuzzy logic systems and Bayesian reasoning.

The strengthnesses of each methods are summarized in the following table:
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Fuzzy Logic Neural Networks Probabilistic logic

* management of * learning from examples ¢ management of uncertainty
uncertainty (supervised, unsupervised) (belief networks)
» knowledge » optimization

representation (as rules)
* approximate reasoning

Nonlinear System Identification

___________________________ v N

. Mathematicalcal Soft Computing-methods
: Analysis :

: 3 / 4 5\
---------------------------------- | Fuzzy Models | Neural Networks Probabilistic

- Mendel-Wang [ - Multilayer Perceptron Reasoning
- Takagi-Sugend - Radial Basis Network- Genetic algorithm

1°2)

Figure 8.2 The choice of methods.

Explanation of arrows in Fig. 8.2:

1. Mathematics gives calculation methods: differential equations, difference
equations, matricesnear and nonlinear mappings, etc. This direction is preferable,
if the dependencies are well-defined and numerical analysis can be used.

2. If the dependencieare notwell-defined or difficult. Ifthe dependencieare well-
defined, but we want more tolerance for the imprecision.

3. If-then rules can be formulated. If rules need calibration, naatahethods could

be used.

Rules can not be formulated or the dimension of input space is high.

Probabilistic prior information is available.

oA

Soft computing employs techniques which caason aboutheir environment in a
flexible and robusmanner. The @in difference between AMNs and a certain class of
fuzzy systems ighe linguistic interpretation of thebasis functions.There exists,
however fuzzy networks that do naiselinguistic terms to describe themembership
functions. In fact, fuzzy logic forms a unifying link between a number of approximation
methods in soft computing and in function approximation in general.
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