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Evaluation on Degradation of Solid Insulator by PCA-LDA algorithm
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Abstract - Electrical treeing occurrence is caused by
some defect in solid insulator. Those are accompany
the PD(partial discharge) occurrence. And lifetime of
the insulator is affected by PD. So, detection of
electrical treeing is important thing as this view.
Especially, detection of the end treeing is more
important and have meaning for industrial engineering
because concermed with maintenance and replacement
of equipment. In this paper, evaluation of treeing
process were studied and PCA(principle component
analysis)-LDA(linear  discriminant analysis) as
classification method were used. The result is present
the good recognition.
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1% 3. Block diagram of pattern classification

2.2 PCA-LDA

2.1.1 PCAlprinciple component analysis)
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Step Process

Transitiop from measured PD signal for I ing
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Make the covariance by below formula
Q=XXT, X [xl,xz,...,xplxizx,—m

Obtain eigen value A and eigen vector ¥j from

covariance € by following formula Qv =24y,
gefgin the feature vector as presented transit

Z;= v.‘T (x; —m)
Extraction feature from input PD data by PCA

z;=v] (X;—m) Where *: is input PD data

Calculation distance between feature vector Zi

and input vector Zi

2.1.2 LDA(linear discriminant analysis)
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Step Process
From formula (12) and (13) obtain WCS

1
matrix Swand BCS matrix S5

Make the optimize presentation matrix W

2 from formula (14)
From formula (16), obtain the feature
} vector I}
Extract feature by LDA
4 7;'=WTz;=erl.T(x;—m)
s Calculation distance between feature vector

T; and input vector T
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