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Harmonic detection based on independent component analysis

JI Yu, SUN Yun-lian, LI Jing
(School of Electric Engineering, Wuhan University, Wuhan 430072, China)

Abstract: For a long time, harmonic control has been an important part of power quality control and the accurate detection of
harmonic is also the basic condition for the correct analysis. This paper views the problem of harmonic detection as blind source
separation(BSS). The independent component analysis(ICA) algorithm is applied in this paper, which is widely used in the filed of
BSS. In order to apply ICA algorithm correctly, it is necessary to construct proper number of virtue observed channels. The
simulation validates that harmonic can be separated effectively with this method in the circumstances of low demand for the real time.
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0.0025 -0.0024 0.0025 0.0032 -1.0000
W=
-0.0022 -0.0020 0.0038 -1.0222 0.0107
-0.0032 -0.0095 -1.0320 -0.0042 0.0009
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Fig.3 Five observed signals

KRG FE ST RELARLLHE, BEM
FastICA BHIEXERUAE ST & . BT ICA
WA EEHFJNS 2B ESIERES T, XTE
AR EESERBREES, HE5ERERME
S Hﬁ’ﬁc BIREBRKHERHAT ICA &, H

EHEGREER., TRPREAINELIERETN
Bl 4 Fiow

0.04 006 0.08 0.1 ) 0,14 0.16 0.18_ 0.2
SR l\\ ,'/ \ / “\ S

N S/ W pve o ) ; N :
0.0Z2_0.04 0.06_0.08 0.1 0.12 0.14 0.1 0.18 0.2
e S e

2
i _ , g
i} |
0 0.02 004 0.06 0.08 0.1 012 014 0.16 0.18 0.2
B4 5EHEES
Fig 4 Final separated signals

2.2 BEINE ,&ﬁ‘ﬁ"l

: N 5
i AR
0.02 .04 0.06 0.08 01 0.12 0.14 0.16 0.18 0,2

AT SN A
v R

VRN VAPV N v

DAY N

G 0.02 0.04 0.06 0.08 0.1 0.1z 0.14 0.16 0.18 0.2
5 AMIERIES
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Fig.7 Interharmonic signals with noise
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Tab. 1 The relation between source and separated signals
\ St S2 S3 S4 S5 sé
1 Y4 Y3 Y2 Y1 Ys -
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Tab.2 Error analysis of harmonic detection
SNR W&k  iBE IEMEIR M0 R
o = 3

- 3 0.576 6 3.9% 1.105 1 5.53%
- 5 03912 2.2% 05666  8.21%
15 dB 3 0.5547 7.6% 1.625 2 55.2%
15 dB 5 0.3835 4.1% 0.732 6 40%
15 dB 0.5 0.5535 7.8% 1.523 4 45%
15 dB 1.3 0.3953 1.2% 0.853 2 36%
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