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   Computational Intelligence 

 Computational Intelligence (CI) usually refers to 
the ability of a computer to learn a specific task from 
data or experimental observation. Even though it is 
commonly considered a synonym of soft computing. 
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   Reasons 
 CI is a set of nature-inspired computational 

methodologies and approaches to address complex 
real-world problems to which mathematical or 
traditional modelling can be useless for a few reasons. 

 

               Too complex for mathematical reasoning  

    i) Contain Uncertainties. 

    ii) Stochastic in Nature. 

    iii) Can’t translate into 0 (or) 1. 
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From Conventional AI to 

Computational Intelligence 

 Intelligent Systems 
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 AI – Hard Computing- Binary 
 CI -  Soft Computing - Crisp 
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CI Techniques 
1) Artificial neural Networks 

2) Fuzzy Logic 

3) Evolutionary Computing 

4) Swarm Intelligence 

5) Artificial immune systems 
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 WHAT ARE NEURAL NETWORKS? 

1) Models of the brain and nervous system. 

    Information processing paradigm inspired by biological   

     nervous systems, such as our brain. 

2 )Highly parallel 

     Process information much more like the brain than a   

       serial computer. 

3) Structure: 

     Large number of highly interconnected  processing  

      elements (neurons) working together. 
 

    Like people, they learn from experience (by  

     example) 

     Adopts Learning principles  
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The Brain as an Information Processing System 

 

The human brain contains about 10 billion nerve cells, or 
neurons. On average, each neuron is connected to other 
neurons through about 10,000 synapses. (The actual figures 
vary greatly, depending on the local neuroanatomy.)  
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WHY GENETIC ALGORITHM? 

Genetic Algorithms are good at taking large, 
potentially huge search spaces and 
navigating them, looking for optimal 
combinations of things, solutions you might 
not otherwise find in a lifetime. 
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THE GENETIC ALGORITHM 

 Directed search algorithms based on the 
mechanics of biological evolution.  

 Developed by John Holland, University of 
Michigan (1970’s).  

 Genetic algorithm provide efficient, 
effective techniques for optimization and 
machine learning applications.  

 Widely-used today in business, scientific 
and engineering circles.  
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TERMINOLOGIES 
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EVOLUTIONARY TERMINOLOGY 
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THE BASIC GENETIC ALGORITHM  
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FEATURES OF GENETIC ALGORITHM  
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REPRESENTATION  



CROSSOVER 
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1-POINT CROSSOVER 



 
OTHER CROSSOVER TYPES  
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MUTATION  
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SELECTION  
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SELECTION: ROULETTE WHEEL  
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BENEFITS OF GENETIC ALGORITHMS  
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ISSUES WITH GENETIC ALGORITHMS  
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ISSUES FOR GA PRACTITIONERS 
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APPLICATIONS OF GENETIC ALGORITHMS 
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SOME GA APPLICATION TYPES 
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FUZZY LOGIC & 

CLASSIFICATION AN 
OVERVIEW  
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INTRODUCTION  
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FUZZY LOGIC 
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FUZZY LOGIC  
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FUZZY LOGIC (CONTD.) 
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FUZZY SETS  
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FUZZY SETS (CONTD.) 
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FUZZY SETS (CONTD.)  
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OPERATIONS ON FUZZY SETS  
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OPERATIONS ON FUZZY SETS 

(CONTD.)  
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OPERATIONS ON FUZZY SETS 

(CONTD.)  
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PROPERTIES  
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PROBABILITY VS FUZZY LOGIC 
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FUZZY SYSTEMS 



Fuzzy Sets Theory 

 Boolean logic 

 Uses sharp distinctions. It forces us to draw 

a line between a members of class and non 

members. 

 Fuzzy logic 

 Reflects how people think. It attempt to 

model our senses of words, our decision 

making and our common sense -> more 

human and intelligent systems 



Fuzzy Sets Theory 

 Classical Set vs Fuzzy set 
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Fuzzy Sets Theory 

 Classical Set vs Fuzzy set 
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Fuzzy Sets Theory 

 Membership function 
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FUZZY CLASSIFICATION 
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FUZZY CLASSIFICATION (CONTD.) 
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FUZZY CLASSIFICATION (CONTD.) 
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FUZZY CLASSIFICATION (CONTD.)  
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FUZZY CLASSIFICATION (CONTD.)  
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FUZZY CLASSIFICATION (CONTD.)  
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PROS & CONS 
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CONCLUSION  
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Applications of Computational 
Intelligence Techniques in 

Engineering 



Computer Science 

Engineering 

Data Analysis 

Bio - Medicine 
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Thank You  


