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Fig. 7. Sugeno Consequent Values 

2.5. Fuzzy Rule Interpolation (FRI) 

In most fuzzy inference systems, the completeness of the fuzzy rule base is required to 
generate meaningful output when classical fuzzy inference methods are applied; this 
emphasizes the need for a complete rule base for the fuzzy inference, which covers all possible 
inputs. Regardless of how a rule base constructed, be it by human experts or by an automated 
agent, often incomplete or sparse rule bases are generated.  

A complete rule base is especially impracticable in a multidimensional environment, where 
the number of rules increases exponentially [38], which is based on the input variables and the 
fuzzy linguistic labels associated with each variable increase. In this situation, the classical 
fuzzy reasoning techniques cannot generate an acceptable output for such cases; the following 
example can explain this: Suppose in the assumed sparse fuzzy rule-bases there are only two 
rules, which given below: 
 

An example related to the density fuzzy rule bases: 
 

If X is A1 then Y is B1 
If X is A2 then Y is B2 
If X is A3 then Y is B3 
Observation: X is A1 

---------------------------------- 
Conclusion: Y = (B1) 

In another way, using Eq.(2.7): 
 

 
(2.7) 

 

An example related to the sparsity fuzzy rule bases: 
 

If X is A1 then Y is B1 
If X is A3 then Y is B3 
Observation: X is A2 

---------------------------------- 
Conclusion: Y = (??) 
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