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 We have Iris data base (Table - 1). In this table represented 3 class of iris flower with 4 
parameters(x1, x2, x3 and x4). Where x1, for example, is sepal-length, x2 is sepal-width and etc. Our first 
goal is to analyze the table and create 3 membership functions of small, medium and large.  For this we 
should take all values of table and put them into one group. This group will consist of 3 x 4 x 17 values. 
Then we should divide this big group into 3 another groups of small, medium and large. Then we should 
define Gaussian membership function for each group.  
Gaussian membership function: 
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Where avg is the average of the group, std is standard deviation of the group, N is number of values in 
group.  
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Table - 1 
 



 

I calculated avg and std for 3 groups and got 3 membership functions of small, medium, and large: 

 Gaussian membership function of small is  ( )     {  
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}; 

 Gaussian membership function of medium is  ( )     {  
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 Gaussian membership function of large is  ( )     {  
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}; 

Then I drew these Gaussian membership functions of small, medium and large: 

 

 

Pic-1 
 
 Next goal is to create one rule for each class of iris flower. Using the data in Table-1 and 
membership function on Pic-1 I created 3 Takagi-Sugeno rules by my feeling: 
 

1. IF X1=medium  AND   X2=large   AND    X3=small          AND   X4=small   THEN y = 1   
2. IF X1=large        AND   X2=medium    AND   X3=medium     AND   X4=medium  THEN y = 2 
3. IF X1=medium  AND   X2=large          AND    X3=large           AND  X4=large   THEN y = 3  

 
Then we should evaluate our 3 rules using algorithm  Takagi-Sugeno and  data in Table-2. 
 

 

Table-2 
 
 
 



 
Takagi-Sugeno Fuzzy formula 
 
Takagi-Sugeno Singleton Consequence looks like this: 

 
Where x – input, k – index of rule, A – membership function, N – number of parameters. 

 
When we calculate yj, we can determine class:   

 
Where 1, 2 and 3 is number of class. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
For example, we consider a flower with a set of the following: x1 = 0.65, x2 = 0.8, x3 = 0.2 and x4 = 0.08; 
Then we are going to implement algorithm Takagi-Sugeno and determine which class.  
 
Rule 1: 
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Rule 2: 
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Rule 3: 
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As y < 1.5, the flower with set of parameters {x1 = 0.65, x2 = 0.8, x3 = 0.2, x4 = 0.08} belongs to class 1. 
  
 After I did it with all the values of the Table-2, according to the result I created table: 
 

 

Table-3 
 


