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I. How to control two virtual metro cars?



Assume 5 triangle membership functions 
for each of 3 categories



Membership of 3 specific values of  
speed, distance and brake 

Under one rule





       Membership of 3 specific values  
       of speed, distance and brake

Under two rules





Let’s plot one point of speed-distance-brake in 
the previous pagein 3D space! 

What about all other combination of speed and distance?



Calculate Brake for all possible combinations of speed and distance  
under 2 rules in the previous page!

Practice



A snapshot of the table under 3 rules
By Bogutskaya Yulia (2016)



3D plot of previous page
By Bogutskaya Yulia (2016)



Another example under 24 rules
By Kurilenko Nikita (2016)



How about under your own 10 rules ?
practice



Two metro cars in one  loop with constant speed -  animation

By Navrosjuk Kostia (2016)



Two metros in one loop when speed changes at random
By Navrosjuk Kostia (2016)



Then avoid crash of two metro cars  
by using appropriate value of your own 

10 rules in each step!



II. Classify Iris Flowers!





The original x1 values of 3 families of iris flower 
and 

determination the range of Large, Medium and Small. 



In this way we get:



Membership function of Small, Medium and Large  
for x1, x2, x3, and x4 



Now let’s translate numerical values into human language



Rules to classify iris flowers
E.g.



which family the next irises belongs to?
x1 = 0.80, x2 = 0.75, x3 = 0.87 and x4 = 1.00




Banana dataset  
(extracted from UCI (University of California, Irvine) Machine Learning Repository)

• Sort values in both of A and B respectively


• Divide these sorted values into 3 groups - large, 
medium & small


• Calculate avg & std of these 6 groups 


• Draw Gaussian membership functions for each of 
these 6 groups


• Translate all numerical values into natural language: 
large, medium & small


• Create rules to classify data


• Then guess that the data [x1 = -1.620 & x2 =0.468 is 
class A or B



Mammo graphic dataset  
(extracted from UCI (University of California, Irvine)  

Machine Learning Repository)

• Sort values in both Normal and Not 
normal


• Divide these sorted values into 2 
groups - Large & Small


• Calculate avg & std of these 10 
groups


• Draw Gaussian membership 
functions of each of these 10 groups


• Translate all numerical values into 
Large or Small


• Create rules to classify data


• Then guess that data (4, 62, 3, 3, 3) 
is Normal or Not normal


