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Fig.1 Separation model of power line signal and noise
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Fig.4 Observation data composition
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Table 1 Model parameters of 4-path power line channel

% & d,/m e, a/m™ ¢/ (m+s™)
1 0.64 200.0 3.8 7.8x1071° 3x108
2 0.38 222.4 3.8 7.8x1071° 3%108
3 -0.15 244.8 3.8 7.8x1071° 3%108
4 0.05 267.5 3.8 7.8x107!1° 3x10%




% 12 8 BIIEF , 4 3L TF FastICA S0 A0 L 12830 OFDM {3543 85 J7 ik 219
1 04 ¢
2, B y R el
= 202+ o | | SOk
X gy Vis| b %‘D
oy e TRy
o @ 50
- -1 : L , o
0 6 000 12 000 18 000 w 2 H Y , ik H ‘”
OFDM i S 52
(a) WS 4 i S 7
w10 = 00 i A A
= 44 (SNR=-6.820 1 dB) £ 65 ' : : :
S 05 0 250 500 750 1000
”L 1 B
=0 28 2.6 284 5'2 (a) LA ST R 45HR
1 5 1 )
TFREGE = U200 e WA 2
(b) M7 55455 B B WA g 11260
= 11259
ES mAgkgs 3 7%
Fig.5 Power line noise :%i £ -62
o L 64 ' ' - ;
3.5 BAOZ%EERES 0 250 500 750 1000
05 (a) 4 1% AL 7 4R 05 8 B8 45 1F R, 1 it Mﬁf
OFDM B K JE (19 1324 FBE L) 1YW IS BRI . e
PR PRI R0 WP 2 P T R s R o R 5 i, B N 0'5 o im A—
Jok MR R B R A T S MR RS RE R T B 20 F% o E '0 X L5 =
15 (b) Ay W 7 5 5 1 g 990 IR, S22 1 e T 10 g RN F IO BMATS
OFDM 4 v 4 14~ OFDM 4551 B2 B4 Mt 7 %) s 4t o5 [\\%jc%%ﬁ@uwé%
FrbErhgk . T FImE A AR S A BRRIE . s Py - 12
2 h Gt W A B R B A 15 5 10 R AERR P TR
53 ,Jt[ﬁﬁq'f{gf . SNR=-6.8201 dB. (¢) U EAG
3.6 RHGAR 5000
{5 M43 5 B SO AR R T 2 (% U 0 1555 P S A [ 0 T
A, W] 25 2 A5 M o0 25 i T S B %) E B B AR %’3 ~5000
TR TR G M L A5 T SC IR i [R125 E .
AR SR A SCHR[ 18] T OFDM £5-5 [/] 45 7, IF: 200 . . . .
FERE SR AR A2 T B A SR a 512 1024 1536 2048
| KA R
4 (FEERDH (d) TLAHSIE B 1 45
& 6 (a) S A5 YA TG 24 45 4 i 45 F T 12547 1000 E6 HHESR

UGB MG Es R . RIIA SO % 981 knl LS Bl
O VA H2 S, T 32 X LN A 5 E A 7 i A 174) 1R A 6
HRIEIT 0.4 WA E HE LT IEEE, 19K
TR 2R 58 1 1 DB PR 2 FastIC A 5 o fil 52 PR (5 M 4
B R BB BRI AR . A AR M L B P AT AR SC
J7 AT ATE-6 dB 251 T A AL B 75 p Ik . &
6 (b) Ay 2 BN A5 5 1 76 X 107 £ M LU 2 F R 19 Tl 4
gL B AT AR SO SBR[ AL B 7E -6 dB
2T AT LASE BN 5 O HER R A . B 6(c) M
AL SRR A A O ELAS SR, Horh MR 1000 7K
5 R A SO A3 2 M5 5 S5 E Sk T4
XTI A SO A5 2 15 5 5 B X L .
K1 6(d) M55 1000 U 15 RIS 5 1 M AT B A
—AbJE 5 M ST B S B R S50 . DA G
AR T LRI I 6 (d) v, B B (R (5 S, F A
FMEREAE T

AR SC I B A T A3 i 4 R TR A M LA

Fig.6 Simulative results
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OFDM signal separation method for power line communication based on

FastICA algorithm

HU Zhengwei, HE Dongmei, XIE Zhiyuan
(School of Electrical & Electronic Engineering,North China Electric Power University,Baoding 071003, China)
Abstract: An OFDM (Orthogonal Frequency Division Multiplexing) signal separation method for power line
communication based on FastICA (Fast Independent Component Analysis) algorithm is proposed. On the
basis of the separation of the two path observation signals by FastlCA algorithm,the amplitude of the pre-
amble field of the unmixed signal is normalized and interrelated with the corresponding fields of the lea-
ding sequence of the OFDM symbol respectively,and taking the unmixed signal with the largest correlation
value as the communication signal, the correct recognition of communication signal and noise is realized.
The separation ratio is defined as the ratio of the maximum value of the two correlation values, which is
used as the evaluation criterion for the unmixed effect. By setting the appropriate threshold of separation
ratio, the desired unmixed effect is achieved. Using the preamble field of the unmixed signal as the refe-
rence phase,the DBPSK modulation and demodulation method is used to achieve the reception data unrelated
to the phase of the unmixed signal. A MATLAB communication system simulation model is built,and the
effectiveness of the proposed method under the condition of low SNR (Signal Noise Ratio) without error
correction coding is confirmed. The realizability of the proposed algorithm is verified and tested based on
hardware platform.

Key words:power line communication;FastICA algorithm;synchronization;separation of signal and noise;OFDM
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Table A1 OFDM parameters

ZH gL
SR 1024
CP K J& 458
TR AL 512
TN B S 1512
TR AT A 416
THEM MRS 81496
iSRS 10 240
Payload 4% 6
TR A SR 7 DBPSK
15570 % 10 MHz
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TableA2 Synchronization algorithm parameters

B4 At
Tha/th 40/1 023
N1 1024
The -40/1 023
N2 20
N3 500
FCIRZS 10 240
SENDIRZS HE I 5000

E Al BHNKFEE
Fig.Al Hardware testing platform
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