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Granular computing (GrC): Outline 

   Granular Spaces 
   Fuzzy granulation 
   Rough granulation 
   Wavelet granulation 
   Neural Granulation 
   Basic issues 
   Hybrid granular spaces  
   Application to pattern classification 
   Concluding remarks 
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Granular spaces 

   Time/space 
   Frequency 
   Time-frequency 
   Transformation 
   Neural space 
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Misconceptions about fuzzy logic.  
 Fuzzy logic is not fuzzy, In essence,  
 fuzzy logic is a precise logic of imprecision. 
 

The point of departure in fuzzy logic—the nucleus of 
fuzzy logic, is the concept of a fuzzy set. 
 
 
EXAMPLE: Age of a person 
  Young, Old 

FUZZY LOGIC—A BRIEF SUMMARY 
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Informally, a fuzzy set, A, in a universe of discourse, 
U, is a class with a fuzzy boundary . 

class 

 
set generalization  

fuzzy set  

The concept of Fuzzy set (ZADEH 1965) 
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•   A set, A, in U is a class with a crisp boundary. 
 

•   A set is represented through association with a characteristic 
     function cA: U {0,1} 
 
•   A fuzzy set is represented through graduation, that is, through 
    association with a membership function µA: U [0,1], with µA(u), 
    uεU, representing the grade of membership of u in A.  
 

•   Membership in U is a matter of degree. 
 

•   In fuzzy logic everything is or is allowed to be a matter of degree. 
•   Fuzzy logic has nothing to do with randomness (probability),  
•   In essence, it deals with possibility called possibility theory.  
•  Mathematical objects that behave like fuzzy sets exist in  
   probability theory. It does not mean that fuzziness is reducible to  
   randomness. 
 

Continued…. 
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EXAMPLE—MIDDLE-AGE, IMPRECISION OF MEANING 

Imprecision of meaning = elasticity of meaning 
Elasticity of meaning = fuzziness of meaning 

40 60 45 55 

μ 

1 

0 

definitely 
middle-age 

definitely not middle-age definitely not middle-age 
43 

0.8 

middle-age 

core of middle-age 



15 

  Granules 
• Crisp    

 

 

 

• Fuzzy 
  

           

       Fuzzy Information Granulation (FIG)  
 

   FIG deals with  
  

• Imprecise representation of information, 
• Problems having insufficient information. 
 

   

Fuzzy information granulation 
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