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Adaptation of Clustering Method to FNN for Performance

Improvement
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Abstract

In this paper, we proposed effective modeling method- to nonlinear complex system. Fuzzy Neural
Network(FNN) was used as basic model. FNN was fused of Fuzzy Inference which has linguistic
property and Neural Network which has leaming ability and high tolerence level. This paper, we used
FNN which was proposed by Yamakawa. The FNN used Simple Inference as fuzzy inference method
and Error Back Propagation Algorithm as learning rule. This structure has better property than other
structure at learning speed and convergence ability. But it has difficulty at definition of membership
function. We used Hard c~-Mean method to overcome this difficulty. To evaluate proposed method. We
applied the proposed method to waste water treatment process. We obtained better performance than

conventional model.
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Fig. 2.1. Yamakawa’'s FNNs
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3.1. HCM(Hard c-mean)
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Step 1. Fix c(2<=c<n) and select a value for
parameter m. Initialize the partiton matnx,
U, Each step in this algorithm will be

labeled r, where r=0,1.2,...
Step 2. Calculate the ¢ centers {v;"'} for each step.

Step 3. Update the partition matrix for the rth
{r)

step, U" as follow :
2 ..1-1
r) (m-1
#.k”l 2 ( d(') for l
or ;U|(kr+l) =0 for all classes 1 where jelk
where I, = { 1 | 2<=c<n; du™ = 0 )
Y= {12,..,¢} - Ik and Zy(') =

Step 4. I IUP-Ul <= ervor, stop; otherwise
set r=r+1 and return to Sep 2.
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Fig 4.1. Activated Sludge Process
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Fig 4.2. FNN’s /O structure
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Fig 1.2. Original Method( ! :Learning, | :Test)
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Tabled.l1. Camparison between oiginal method
and proposed method

conventional model| proposed model

No. of MF| Learning Test Learn'mgl Test
3 1322 | 1895 417 | 159

19 0.43 31.62 0.31 6.89

26 0.14 27.69 0.01 7.44
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Fig 4.4. Performance(depend on number of MF)
( 1 :Original Method, ! :Proposed Method )
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