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Feature Vector Extraction using Time-Frequency Analysis and
its Application to Power Quality Disturbance Classification
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Abstact

In this paper, an efficient approach to classification of
transient and harmonic disturbances in power systems is
proposed. First, the Stop-and-Go CA CFAR Detector is
utilized to detect a disturbance from the power signals
which are mixed with other disturbances and noise. Then,
SVD(Singular Value
Decomposition) and Fisher's Criterion (ii) DWT and

(i) Wigner Distribution,

Fisher's Criterion, are applied to extract an efficient

feature vector. For the classification procedure, a
combined neural network classifier is proposed to classify
each corresponding disturbance class. Finally, the 10 class

data simulated by Matlab power system blockset are used

to demonstrate the performance of the proposed
classification system.
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discard if q{k)=1,
L

comparator

Y=1: if test cell > Thr
Y=0: if test cell < Thr
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1@ 5 SNRell @& DWTe 4 Z3} u]5(%)

3 1. DWTS} WDe] 2 #3 b]3(SNR=40dB)

S
DWT | wp | Same | Second | bine

Class | Classify

Class 1| 58/70 | 70/70 | 56/70 | 10/14 66/70
Class 2| 55/70 | 64/70 { 55/70 | 14/15 69/70
Class 3 | 70/70 | 70/70 | 70/70 - 70/70
Class 4 | 70/70 | 70/70 | 70/70 - 70/70
Class 5| 70/70 | 70/70 | 70/70 - 70/70
Class *6 | 70/70 | 70/70 | 70/70 - 70/70
Class 7| 51/70 | 60/70 | 51/70 919 60/70

Class 8 | 69/70 | 45/70 | 41/70 | 28/29 69/70
Class 9| 68/70 | 52/70 | 50/70 14/20 64/70
Class 10| 56/70 { 70/70 | 56/70 7/14 63/70
Total(%)| 91.00 | 91.57 | 84.14 | 59.78 95.86
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Impulse Waveshape Phase Controlled
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Class 8|Voltage Sag
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