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Mamdani Style

Introduced by 
Ebrahim

Mamdani, 
1975

Steam 
Engine 
Control 

and Boiler  

Used 
Fuzzy 

Rule Set
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Mamdani Inference

Fuzzification of 
Input variables

Rule 
evaluation

Aggregation of 
Rule

Defuzzification
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Step 1 : Fuzzification : Fuzzy sets of 
inputs

Crisp Input 
x1 = 35%

Crisp Input 
y1 = 60%

http://slideplayer.com
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Step 2 : Rule Evaluation

Union Fuzzy Set.

Maximum of 
fuzzy 

combination set.

OR fuzzy 
operation.

Intersection 
Fuzzy Set.

Minimum of 
fuzzy 

combination

AND fuzzy 
operation.
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Mamdani-style rule evaluation
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Step 3: Aggregation of the rule outputs
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Step 4: Defuzzification
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Sugeno-style Inference

Takagi-
Sugeno

Style

Use singleton

Unity MF
Zero 

elsewhere 

MF 
represented 

in term of 
equation
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Sugeno-style inference
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z is k3 (0.5)Rule 3: IF x is A1 (0.5)
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z is k1 (0.1) z is k2 (0.2) z is k3 (0.5) 
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Weighted average (WA) defuzzification:
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Mamdani vs Sugeno

Hamam, A.; Georganas, N.D.; 2008

http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=Authors:.QT.Hamam, A..QT.&newsearch=partialPref
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=Authors:.QT.Georganas, N.D..QT.&newsearch=partialPref
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Mamdani vs Sugeno Cont’d

Mamdani

Widely used in 
engineering 

problem.

More human-
like manner.

Sugeno

Computationally 
effective.

Work well with 
optimization.



Expert System by 
N.M.A Ghani

Dr. Nor Maniha Abdul Ghani

Universiti Malaysia Pahang,

26600, Pekan, Pahang, Malaysia

Phone: +609-424-6087

Fax:   +609-424-6000

http://fkee.ump.edu.my/index.php/en/staff-menu/articles-staff/1034-niha-main-profile

http://fkee.ump.edu.my/index.php/en/staff-menu/articles-staff/1034-niha-main-profile

