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SOME TERMSé

ÅFuzzy Sets vs. Crisp Sets

ÅFuzzy Logic

ÅFuzzy Inference

http://www.mathworks.com/help/fuzzy/what-is-fuzzy-logic.html
http://www.mathworks.com/help/fuzzy/what-is-fuzzy-logic.html


CRISP VS. 
FUZZY SETS



AN INFERENCE SYSTEM ïRULE BASED



FUZZY INFERENCE PROCESS

Process of formulating mapping from a given input to 
an output using fuzzy logic. 

Å Parallel nature of rules essential
Å Instead of sharp switching, logic flows smoothly from regions where 

behavior is dominated by either one rule or another

http://www.mathworks.com/help/fuzzy/fuzzy-inference-process.html
http://www.mathworks.com/help/fuzzy/fuzzy-inference-process.html
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WHAT IS AN INFERENCE SYSTEM

ÅAKA:

ïRule table

ïLook up Table

ÅGiven inputs a, b, é. N -> output is?



AN INFERENCE SYSTEM OR RULE TABLE

ÅAll Wordsé
ïE.g. Rule 1: óIf suitability of 

streamside vegetation is 
unsuitable and suitability of 
riparian/upland vegetation is 
unsuitable, then the dam 
density capacity is NONE

ÅHow many inputs?

ÅHow many categories 
for each input?

ÅHow many output 
categories?

ÅWhy 25 rules?

OUTPUT

IF
Suitability of Streamside 

Vegetation

Suitability of  

Riparian/Upland 

Vegetation

Dam Density 

Capacity

1 Unsuitable & Unsuitable , then None

2 Barely Suitable & Unsuitable , then Occasional

3 Moderately Suitable & Unsuitable , then Occasional

4 Suitable & Unsuitable , then Occasional

5 Preferred & Unsuitable , then Frequent

6 Unsuitable & Barely Suitable , then Occasional

7 Barely Suitable & Barely Suitable , then Occasional

8 Moderately Suitable & Barely Suitable , then Occasional

9 Suitable & Barely Suitable , then Frequent

10 Preferred & Barely Suitable , then Frequent

11 Unsuitable & Moderately Suitable , then Occasional

12 Barely Suitable & Moderately Suitable , then Occasional

13 Moderately Suitable & Moderately Suitable , then Frequent

14 Suitable & Moderately Suitable , then Frequent

15 Preferred & Moderately Suitable , then Frequent

16 Unsuitable & Suitable , then Occasional

17 Barely Suitable & Suitable , then Occasional

18 Moderately Suitable & Suitable , then Frequent

19 Suitable & Suitable , then Frequent

20 Preferred & Suitable , then Frequent

21 Unsuitable & Preferred , then Occasional

22 Barely Suitable & Preferred , then Frequent

23 Moderately Suitable & Preferred , then Frequent

24 Suitable & Preferred , then Pervasive

25 Preferred & Preferred , then Pervasive

INPUTS

R
U

L
E

S



HOW WOULD I WRITE PSEUDO CODE 
FOR AN INFERENCE SYSTEM?

ÅLetôs write it outé



PROs & CONs of INFERENCE SYSTEM

Pros

ÅEasy to apply and 
transparent

ÅFlexibility in 
number of inputs 
and categories

Cons

ÅPotentially subjective 
expert judgment

ÅNumber of rules can 
grow... substantially
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ELEVATION UNCERTAINTY

ÅGiven a point cloud

ÅRelationship between 
topographic 
complexity (slope) 
and sampling (point 
density)



FISHé OR FROG HABITAT

ÅIn contrast to HSI
based approach, here 
we use expert 
knowledgeé



BEAVER

1. Veg FIS

2. Baseflow (can 
they build a 
dam?)

3. 2 Year Flood 
(does dam blow 
out)

= Resulting Capacity


