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Wavelet de-noising of power quality signal based on
non-uniform subband decomposition

Dong Huifen Chen Meng

(College of Electronics Information and Automation, Civil Aviation University of China, Tianjin 300300, China)

Abstract:In order to solve the problem of denoising power signals with a wide spectrum range, an adaptive wavelet packet de-noising
algorithm based on the decider of power spectrum characteristics was proposed to dynamically adjust the number and bandwidth of
subband, reasonably preserve the effective high-frequency components of the signal. The main feature of this method is to achieve non-
uniform decomposition by using power spectrum amplitude segmentation. The coefficient selection of wavelet packet de-noising is
optimized, which improves the adaptability of the denoising algorithm. This method was used to denoise the power signals of the multi-
electric aircraft ATRU test platform, and the utility of adaptive non-uniform subband decomposition was achieved. Experimental results
show that the algorithm can effectively retain 89.21% high-frequency details of the signal and obtain a better denoising effect.
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Fig.1 Schematic diagram of orthogonal

wavelet transform denoising
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Fig.2  Schematic diagram of wavelet decomposition
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Fig.3 Schematic diagram of subband cutting decider

XHE S s(n) BEAT/INCAD 3 Ak, He rb A0 01 i 3 1
WA H B A T DR AR 4, 45 31 27 A S A [ 19 A2 4
R MESHATIIRGEAG T, 75 B 5 YR AR R AL
RBI AL, ARIC TN A M2k B (E R0 &, LUK
SRR LR A A SN 5 S O B /N IR
WFA5 A5 o X /N BB 45 R R AT B A A B AR R 20 4y
AT

BT ) AR B Sy FI Y 7 BT A IR AT

IR 1 X ALE S s(n) #EATIRIEAL T, 1532045
SR ¢, (w) FHEKMA Max [, (w) ] o

MR 2 TR A /NI X AE S s(n) HEAT
AN G380 /NI 3 A Y RN LA R
HT T4 — 2 AR 2R R i A R B 5503 F — 2 1A
AR AR R, DT A T A T R St
R RGBT U N

U=[1234--2-(1-2"] (7)

W 3K ¢, (w) = Z BYWEAERS BB S w0 R 2
B FI T IEATE AL, ARG L w X AT Rl
PSR T8 U,, Z itEARX = (8) iR,
RAATLLH IS AT S JE 5 A U5 S iR E S o
fRJEECI G . NI AL T R B R RO X g AR B
Pl 721 S A8 P IR EEROBR AT, RIS A7 A3 Bl 7 T
TR, BEARRT g A4 5 AE SR, DT o U I I8 11 Bt

AT TR

Z = Max[ ¢, (w) 12" (8)

B 4 RS U ST U, I, N ALY
BT DR AR (R E S0 T L — 2 T
BN BT R S T L — R T AR, (B
A S5 3 TR
2.2 IEHEFESRNE R RER L

Iy T RSN SR LT 1138 I 9 158/ N A 4
SRR | 3T I A IR ANk 2 T s
A BT T T S /NI A D
P 4 T, MR S AR B PR 2 /I 443 A
JEAR | R SR A A 2 s (n) AMELA 5
HIREO TS ST (5 2 T i B (L O, 0 A
B 3T LA S ORI 15 7 He 28, A B T4 40 1 o0
SRR, L e B8 B 7/ D S5 A 25
FIR“ DU B . SETHR RS O B0 T 6 T
(L I B A, SR A5 A T R0 0 B B T £ T
2R AT B AT A A TR D 75 51 B D R A

D (i) A (i) EHEIES 7 (n) .

| R ] | |

| i . !

i 3| D) oo 14 Bl w50 g !
' EA B § fl e

5 2, - : ! i | 1

A(i) A L | A (i) !

5 - S|

L il

EFWRMSENARE | | THAESEN |

B4 ST IR AR AR 1 F I N IR S50 R R
Fig.4 Schematic diagram of adaptive denoising algorithm
based on the decider of power spectrum characteristics
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of ATRU DC voltage signal
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