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Inter-harmonic detection method based on improved single channel FastICA with relaxation factor

Al Yongle', ZHANG Wangfei', YAN Lingling?, LIU Zhongyin®
(1. Dept of Electrical Engineering and Automation, Henan Polytechnic University, Jiaozuo 454000, China;
2. X]J Electric CO., LTD., Xuchang 461000, China; 3. State Grid Zhoukou Power Supply Company, Zhoukou 466000, China)

Abstract: To solve the initial values impact of the inter-harmonic detection based on high order FastICA, an
inter-harmonic detection method based on improved single channel FastICA with relaxation factor is proposed. Firstly, a
multi-channel signal observed is formed by cycle-spinning of single channel mixed single, then dimensionality of the
multi-channel signal is reduced by principal component analysis. Secondly, by using the relaxation factor which is
calculated with the steepest descent method to modify the iterative initial value. Lastly, the symmetry orthogonalization
FastICA algorithm is applied to get the frequency of inter-harmonic, and the inter-harmonic amplitude and phase is
accurately obtained by using the least squares method. Simulation results show that the algorithm can accurately obtain
the inter-harmonic frequency as well as the corresponding harmonic parameters, and also reduce the sensitivity to initial
value of the higher order algorithm.
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factor based on symmetrical orthogonalization

F 1 FRE¥R LT R NME
Table 1 Estimated value in different SNR

o 4 A Jiik 1 Jiidi2
WHMz WGV AR )

40/2.1/30  40/2.0872/30.0132  40/2.1024/30.0029
50/5/0 50/4.9769/0.0020 50/5.0311/0.0010

10dB  150/1.5/45  150/1.4932/44.9122  150/1.5013/45.0713
240/0.9/20 240/0.9027/20.0129
250/0.4/60  250/0.4015/59.8071  250/0.3957/60.0945
40/2.1/30  40/2.0901/30.0107  40/2.1027/30.0006
50/5/0 50/5.1052/0.0000 50/5.0021/0.0000

20dB  150/1.5/45
240/0.9/20
250/0.4/60

150/1.4937/45.0107
240/0.8347/19.9081
250/0.3847/59.8405

150/1.5014/44.9652
240/0.9017/20.0147
250/0.4008/60.0152

MK 1 ATUUES, FERERILFEL T, FIA
Fo5 sl ER 1 ) it =X PR 3B FastICA 57348 2 gk =
FJEIE FastiCA Bk, ERPEWNRSASHIMT L
WA, FH.
5 g

ARSCRI 51N S TR AR e g o o T X AR I
AL FastICA [RIEBARIN 7%, AETC /S I kniR i
GUT, TERZ IR B B A5 5 AT AR
PIECAERRN], 7 AL A B A 25K, H
AEEIIPURETE . RS TIN, AR T
BE A LAIERT B S0 AR S (]I R P e s 3k,
A5 1 LU AR TH R DO T35 () i (B AT AT 3
HERAL Tt




- 94 . ® & AEY B
. ] fik 4 e .

%%Il—ﬁk [M] JESE, R, IR0, S bt kB

L N FAL, 2014,

(1] Z#R=, ZWE, W, & ST TS5 [9]  PHREZS. JBE LT Fast-ICA FIGHHR A M (e K
S P () 1) U5 30 v AT A Vi [0]. B0 R &R A Bk, M. HH RGAR 5 ¥, 2012, 40(14): 132-136.
2010" 34(20): 50-54. ' ' RAN Xixi, ZHOU Qun. Harmonic detection based on
LI Tianyun, YUAN Mingzhe, XU Guangting, et al. An Fast-ICA and symmetrical orthogonalization[J]. Power
inter-harmonic high-accuracy detection method based on System Protection and Control, 2012, 40(14): 132-136
stochastic subspace and stabilization diagram[J]. Automation [10] 2], SET-B0l FastICA BL:H0IR A i 5 B 42 B[D).
of Electric Power Systems, 2010, 34(20): 50-54. g PRSI, 2015
NY B A HE QAR H 1 253 ) ’ )

(2] ﬁﬂhjﬁ’ ;%1 S BRI Q%?D&l&S}ETﬁ%H’JEEj]?‘V}Em LI Zhiming, Blind separation of mixed audio signals
BRI TR W) ARG G P, 2015, 43(23): based on improved FastICA[D]. Shanghai: Shanghai Jiao
84-20. ) ' ' Tong University, 2015.

XIAO Zhuli, GONG Renxi, CHEN Shuang. Detection of [11] 1], &7, 255 STl ¥OmiE FastICA [(1E0k 5
harmonics in power system based on modified [T FLRIECAR, 2013, 37(10): 2959-2964.

S-transform[J]. Power System Protection and Control, HE Chuan, SHU Qin, LI Min. Detection of harmonic and
201757’ 430): %4'90' - N inter-harmonic based on improved single channel

(3] M"LE" E”%X’ E“Eh Qﬁ%?%{‘@%f%%j}% FastICA[J]. Power System Technology, 2013, 37(10):
SV AR I SE T vk [J]. M RGP 586, 2015, 2959-2964.

HB{3):7-16. . , [12] 3ok, FEibA, W17, 4. 454 WRUEBOR I HL) SR )
CONG Chao, HU Quanyi, WANG Huiwu. A new R RSBV, T E AL TR, 2015, 35(15):
detecting method for harmonics in power system using 3471-3479

chaotic oscillator[J]. Power System Protection and ZHANG Bin, ZHUANG Chijie, HU Jun, et al. Ensemble
Control, 291 j: 43(1;);7'1;- . clustering algorithm combined with dimension reduction

[4] i‘/i\ﬁgfﬁ, %= 8 EE”T P T ‘ﬁj‘EF%ﬁﬁ“d\&lﬁﬁi“ techniques for power load profiles[J]. Proceedings of the
WETRALEER) EEMD AN v [T]. ) R GRS CSEE, 2015, 35(15): 3471-3479,

i, 2016, 44(2): 4248, o [13] BLAB, 2R, BT, 5. ) RGh % I i
SUN Shuguang, PANG Yi, WANG Jingqin, et al. EEMD WA HT T BRI, K2 2R (SRR ), 2014,
harmonic detection method based on the new wavelet 45(12): 4239-4244

threshold denoising pretreatment[J]. Power System XIA Xiangyang, LI Linghong, YU Hong, et al. Harmonic
PI’O?CCUOH anq Contrg;, 2016, 44F2): 42-48. P analysis method based on multi-harmonic source in

(5] E%’ ?i’ IR, 45 %f&ﬂ: li‘lStICA Pl e it power system[J]. Journal of Central South University
W RN By AR SR F L, 2010, 38(18): (Science and Technology), 2014, 45(12): 4239-4244.
126-130. , . L 4] EEE, ANERR SR M TN AR S
WANG Ji, WANG Nian, WANG Lian, et al. Harmonic ST I T A U SR 0], ) RS 5 b,
detection of power quality based on improved FastICA[J]. 2012, 40(11): 76-81
Power System Protection and Control, 2010, 38(18): MEN,G Lingling, SUN Changdong, HAN Baoru
‘12‘6:130' e e s e e Algorithm for inter-harmonic detection based on least

(6] {EX&Q, I‘fF, 2w, - d&lﬁ FastICA SHAAE B square method and ICA[J]. Power System Protection and
M N ). B B3k, 2011, 31(3): 135-138. Control, 2012, 40(11): 76-81.

WANG Bin, WANG Nian, JIANG Yunzhi, et al.

Application of improved FastICA in Harmonic detection[J]. Wr¥S HEA: 2016-08-16; {&[E BEA: 2016-10-20
Electric Power Automation Equipment, 2011, 31(3): {EEEN:

135-138. YRR (1963—), %, W+, 2k, MEAFH, L&

(7] Z=3R, Efadi, YOI, S5 SIARSN TR mrge smah 24 5 40 RALE Bds 4] Aok e b A R B 5
FastiCA SLIL[I]. ARALKZFMOARFERR), 2014, #%; E-mail: aiyongle@hpu.edu.cn
e e, SHA Minsbe. ot ol Relacat REIC988—), B, Blaled, MEARL, ALF

e, anru, ingbo, et al. Relaxation b Rl rbed IAs . .
Y o & x ) A 8 A ARG B35 40N, E-mail: mophiez@]163.com
factor-based FastICA with higher order convergencel[J]. oA & ) . 5
2] A 3A — 3 Z) 57 6]
Journal of Northeast University (Natural Science), 2014, ) Rese (1985=) o A TARIP, RO A LT
35(2): 204-207. Ak kAP 5454, E-mail: 360494683@qq.com
[8] HYVARINEN A, KARHUNEN J, OJA E. JUSipish4y (¥ KR



	DOI: 10.7667/PSPC161316 
	基于引入松弛因子的改进式单通道FastICA的 
	间谐波检测方法 
	Inter-harmonic detection method based on improved single channel FastICA with relaxation factor 
	MENG Lingling, SUN Changdong, HAN Baoru. Algorithm for inter-harmonic detection based on least square method and ICA[J]. Power System Protection and Control, 2012, 40(11): 76-81. 



