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Fuzzy Set and Fuzzy Logic

• L. A. Zadeh, "Fuzzy sets," Information and Control, vol. 8, no. 3, pp. 338-353, 

June 1965.



• Fuzzy sets as generic constructs – building conceptual 

blocks using which  we describe systems (develop models)  

in a meaningful way.

Each fuzzy set comes with a well-delineated semantics 

(meaning), e.g.,  small – medium – large error.



• Fuzzy logic is an approach to computing based on "degrees 

of truth" rather than the usual "true or false" (1 or 0) Boolean 

logic on which the modern computer is based. 

Fuzzy logic works with membership values in a way that 

mimics Boolean logic.

If-Then rules map input or computed truth values to desired 

output truth values. 



Fuzzy rule-based models
Generic format of fuzzy rule:

If input variable is A then output variable is B.

• A and B: descriptors of pieces of knowledge

• rule: expresses a relationship between inputs and outputs

Example:

If the temperature is high then the electricity demand is high.

If the income is low then the tax is low.

A collection of “if-then” (conditional) statements in the form:

If input variable is Ai then output variable is Bi.

(condition)                    (conclusion)

where Ai, Bi are fuzzy sets and i=1, 2,..., n.



Construction of fuzzy rule-based models
Main steps:

• Specification of the fuzzy variables to be used and their 

quantification.

• Association of fuzzy variables using fuzzy sets.

• Formalization of rules using fuzzy relations and their 

aggregation.

• Construction of mapping (inference, approximate 

reasoning) on a basis of existing facts.



https://se.mathworks.com/products/fuzzy-logic.html





1. Approximation to a class of non-autonomous 

systems by dynamic fuzzy inference marginal 

linearization method





Fuzzy set and Artificial Intelligence

 Computational intelligence

Neural networks are an example of soft computing.

Other soft computing approaches to AI include fuzzy systems, 

evolutionary computation and many statistical learning methods.



2. Fuzzy Wavelet Neural Network
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3. Kernel Logistic Neural Network





Example.

Datasets: University of California Irvine (UCI)

(http://archive.ics.uci.edu/ml/index.php)

Data Classes Instances Features

German 2 1000 24

PID 2 768 8

Heart 2 270 13

Wine 3 178 13

Iris 3 140 4

Derm 6 358 34

Description  of  UCI datasets

• Lichman, M. (2013). UCI Machine Learning Repository [http://archive.ics.uci.edu/ml]. Irvine, 

CA: University of California, School of Information and Computer Science.
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German 77.00 76.70 69.1 69.9 66.3 74.1 75.4

PID 77.87 76.96 75.3 72.1 73.8 74.7 70.9

Heart 84.81 84.07 81.9 80.5 80.6 79.9 74.7
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 The linear kernel  and the Gaussian RBF kernel  are respectively used to construct 

KLNN-RBM model, i.e.

 For the binary UCI datasets, we use 5-fold cross-validation. The number of hidden units 

are taken as H=3. The number of iterations for RBM and stochastic gradient descent 

method are taken as 100.

Simulation results of binary UCI datasets
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Wine 100 100 99.47 100 100

Iris 99.33 100 98.00 97.75 96.35

Derm 99.17 99.71 97.45 94.71 93.85
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 The linear kernel  and the Gaussian RBF kernel  are respectively used to construct 

KLNN-RBM model, i.e.

 For the multi-class UCI datasets, we use 10-fold cross-validation. The number of hidden 

units are taken as H=4. The number of iterations for RBM and stochastic gradient descent 

method are taken as 100.

Simulation results of multi-class UCI datasets



Timing of dialysis initiation
--key factor of prognosis and medical cost

Application Case
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