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Why Fuzzy Logic

 Based on intuition and judgment

 No need for a mathematical model

 Provides a smooth transition between members and nonmembers

 Relatively simple, fast and adaptive

 Less sensitive to system fluctuations

 Can implement design objectives, difficult to express mathematically, in

linguistic or descriptive rules.

 Complex, ill-defined processes difficult for description and analysis by exact

mathematical techniques

 Approximate and inexact nature of the real word; vague concepts easily

dealt with by humans in daily life

 Tolerance of imprecision in return for tractability, robustness,

 and short computation time
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Fuzzy system applications

 Pattern recognition and classification

 Fuzzy clustering

 Image and speech processing

 Fuzzy systems for prediction

 Fuzzy control

 Monitoring

 Diagnosis

 Optimization and decision making

 Group decision making



4Lecture Fuzzy Logic Control Pt1      Dr Thamir Hassan Atyia      Tikrit Uni

Crisp and Fuzzy example

One can define the crisp set “circles” as:

The fuzzy set “circles can be defined as:
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General Structure of Fuzzy Control Systems
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Basic Components in Fuzzy control 
1. Fuzzification (Translate input into truth values).
2. Fuzzy Rule base (Compute output truth values.

4. Inference 
3. Defuzzification (Transfer truth values into output). 
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Fuzzy System 

Fuzzy Control System 
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Classical Set Theory
A set is a collection of objects with a common property.
Examples:

Representation of Sets
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Set of natural numbers smaller than 5

Why Fuzzy Sets?

 Classical sets are good for well-defined concepts (maths, programs,

etc.)

 Less suitable for representing commonsense knowledge in terms of

vague concepts such as:

 want to buy a big car with moderate consumption

 If the temperature is too low, increase heating a lot
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Fuzzy set-theoretic operations
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Simplified Approach

1 Compute the match between the input and the antecedent 

membership functions (degree of fulfillment).

2 Clip the corresponding output fuzzy set for each rule by using the 

degree of fulfillment.

3 Aggregate output fuzzy sets of all the rules into one fuzzy set.

This is called the Mamdani or max-min inference method.
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Mamdani Inference: Example

Given a crisp (numerical) input (Fin).
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If Fin is Zero then h is Zero

Clip consequent membership function of the first rule.

If Fin is Medium then h is Medium

Clip consequent membership function of the second rule.
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Aggregation

Combine the result of the two rules (union).

Defuzzification

Center-of-Gravity Method
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Compute a crisp (numerical) output of the model (center-of-gravity 
method).

Defuzzification
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