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A power quality data compression algorithm based on 2-d wavelet packet and v-support vector regression
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Abstract: An artificial intelligence algorithm is applied to power quality data compression field. Power quality is reconstructed in 2-d

way. By adopting the self-adaptive wavelet packet transform, 2-d power quality image is decomposed into subspaces with different

dimensions. Different data organization methods are designed for wavelet coefficients in different directions. DPCM is used to code low

frequency coefficients. And v-SVR, which can control the compression ratio, is used to study the relativity of high frequency

coefficients, namely, the raw data are represented by sparse support vector, which can remove redundancy and compress the data.

Simulation testing proves that the compression ability of the proposed algorithm has improved apparently compared with the traditional

algorithms.
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Fig.1 2-D representation of voltage sag data

Mt Yl N ST T AR BB AR P, ET LU
B TCAREIE B ASCEHE S MANE 1)
O3RN H RE T A O R AR RE G e . AN
[ R o3 i v, RTINS 4 PR AN ] o
1.1 £FES R

RIS il R MG 5 g, 7 iE
IR ST 25 0] s ARSI T2 (BN LL, S
N3 KFHL, #EELH, #HHH 34 7550,
RIS — B NR RS B)AA P23 10); R, o 2
AN AR AT b — 2 AR 2% (R LL ) Sk Aty 3t
— o R, AF B AR A R . KR
Kt BB G I k)2 o0 i AR B R SR B 3 A ) 21 1 1
31NN NS . W2 TR

AR, FOERR TR MR, K AL
(1) 7N A B G SCRR - L i 2 05 i At

BN R SR, A 2K e A1 1)
PN (6] ) AR AN, AR M sIEfos i ) R i
B S I AR B L4 X IS e 55 i A B ) i e
HPE IRV RFAE I T o B BN

Low Horizontal Frequency High

A
Low
LLLL LLHL
HL
>
Q
5 LLLH LLHH
g
2
<3
E
;=1
2
>
LH HH
nghv

2 EFELE
Fig.2 Classical tree construction of 2-D DWT
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Fig.3 Full wavelet packet and optimal wavelet packet construction
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Fig.4 Optimal wavelet packet decomposition of voltage sag
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Fig.5 Scan orders for different sub-ban coefficient block
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Tab.1 Disturbance signal models
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Tab.2 Harmonics’ frequency spectrum and reconstructed by SVM
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Fig.7 Voltage sag and reconstructed data by SVM
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Tab.3 Experimental results of different decomposition algorithms for PQ event data compressions
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Tab.4 Experimental results of different threshold algorithms for PQ event data compressions
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