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A new timing synchronization method for low-voltage OFDM power-line communication system
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Abstract: A new decision criterion is proposed for timing synchronization and applied in LV OFDM power line which has realized
accurate symbol synchronization. The delay and correlation algorithms as well as the new synchronization algorithm proposed are used
in a realistic low voltage power line. The performances of three timing synchronization algorithms are compared. It is concluded that
the proposed synchronization scheme can settle the possible misjudgment problem of modified delay and correlation algorithm and the
condition that the selection margin of decision margin is small, so the algorithm is more steady and reliable. In addition, the proposed
approach is advantageous to improve the selection margin of decision threshold and reduce the computation.
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Fig.1 Powerline communication test network topology
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Fig.2 OFDM signal and noises on powerline
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Fig.3 Signal flow structure of delay and correlation algorithm
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Fig.4 Delay and correlation algorithm synchronization results
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Fig.5 Modified delay and correlation algorithm experiment
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Fig.6 Modified new metricalgorithm experiment results
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Fig.7 Comparison of timing offset to different synchronization

M7 A, SR IR A ATV ) 5 I i
AL VIS i 28 BUSEAR AR O B RO T A bR, A
SR HH PR TR ) 32 g TS SRR AT D ) R I
DA A TS0 AR s MOE I A A 15 22 i
LT LA, ASCHR Y A SE AR A S ) e o I 532
(K1 5E I WA Ak 7 ZE L 53 SR RO IR DT 220, IE
RSN iR R S N R U 1Y (P I P2 SR PP T DU & 51
FTUA Y, NSO R R A el I [R5 SE AN g



-32- R RN EL

& BSCHR[3TAT S SR ANSRVL R R P Ok Gl
SE RS AT 7 22 M Ze B — ST DA D, 1y HE
RS Rl gk T SR IR AN OGP e STk %
Al B my RN — B [R5 Sk
IBMRFIRLCES, FrAl B SE T SR N, A
PRPMEIEFAR LK

3 45iE

AR SCHR A — AT 5 5 I )22 e I, SR
V€ N R B T VESE L TS HL )2 OFDM. #)i%
WA RAMUEM ST R 2. 55T OFDM [f) PLC
BRGS0 AT O TSR BT 540 Bl AT SE IR
AHORE O S SR AH SRR AR SR L PR ) A T 3
B I ) AP REXR EE BT, SEER A A SRR WY 4B R
FHSRVEAE M P SRl NI 28 5 AR R A, T St S
IRAH 2R [ 20 SR M R o AT 1 )y 2 B (AN
R s NG THSE IR, 884 T ) Pk bR B S
RS HRGAI AT e, (HAERE S ARG B s
BRI T S W Py, B BN AR PT RE 23 I 1 E 1A
TRFRAEL mg 105 R, R IR e B AEAR e ),
AR T I [ 25 0 Rt U ANH v e T S SR AH ¢
2 R B e TR RS R A Rk B, iy FLA R
(140 P52 L SO A SR AH SR, o B B AR o
AL AT 5 5 I ) 22 SR AR W AE RS
e R BIMACE )4 OFDM. 285 R4 AT
5 EM AL T
S 3k
[1] Schmidl T M, Cox D C. Robust frequency and timing

synchronization for OFDM[J]. IEEE Trans on

Communications, 1997, 45 (12): 1613-1621.
[2] Schmidl T M, Cox D C. Low-complexity burst

synchronization for OFDM[C]. //IEEE International
Conference on Communications. 1996: 1301-1306.

(3] ZHEMK, A, fg=2, %5 (KIE )14k OFDM #ik

AR RGN FE I B RS H B,
2005, 29 (9): 65-71.
LUO Chun-feng, CHENG Shi-jie, XIONG Lan, et al.
Timing synchronization methods for low-voltage OFDM
power line communication system[J]. Automation of
Electric Power Systems, 2005, 29 (9): 65-71.

[4] 285, Guimbis J N, FEmrA. 6 AC L ) 200 A5 g

FRFEDEFELT]. T E AL TR AR, 2000, 20 C(11):
30-35.
JIANG Xia, Guimbis J N, CHENG Shi-jie. Noise
characteristics investigation in low voltage powerline
communication[J]. Proceedings of the CSEE, 2000, 20
(11): 30-35.

[5] HE Hai-bo, CHENG Shi-jie, ZHANG You-bing, et al.
Analysis of reflection of signal transmitted in
low-voltage powerline with complex wavelet[J]. IEEE
Transactions on Power Delivery, 2004,19 (1): 86-91.

[6] Proakis J G. Digital communications fourth edition[M].
Singapore:  McGraw-Hill
Engineering Series, 2001.

International:  Electrical

Yr¥s HER: 2009-09-23;
EE BN

TER (1980-), B, MEARL, TEMAFTAAS
7 RGBT Ao gk B ARY B ATE ;. E-mail: winds8@
sohu.com

LEF (1970-), F, ik, AT, T EHMEF
%4 ) BRI AT 454,

HESL (1983-), &, HEHAL, TE2MAFT A G
H RGBT S 34,

&E HH: 2009-12-05

(E3% 27 R continued from page 27 )

SUONAN lJia-le, XU Qing-qiang, SONG Guo-bing,
et al. Adaptive earth fault distance relay[J]. Automation
of Electric Power Systems, 2005, 29 (17) : 54-58.

(97 KNS, RELTE, VPRI, 5. R EE &R
R — B I A AH R DB s e v [J]. I AL TR
4R, 2003, 23 (6) : 45-49.
SUONAN lJia-le, SONG Guo-bing, XU Qing-qiang,
et al. The design of orthogonal phase filter with identical
magnitude-frequency  characteristics and  optional
data-window[J]. Proceedings of the CSEE, 2003, 23(6):
45-49.

[10] vhok, (7, skolZE. Bl [ b MeE B4k i as (1],
NRG A, 2007, 31 (7) : 39-44.

SHEN Bing, HE Ben-teng, ZHANG Wu-jun. New type
adaptive distance relay with improved performance[J].
Automation of Electric Power Systems, 2007, 31 (7) :
39-44.

ks BHA: 2009-10-12; {&E HHE: 2009-11-11

1EETEN:
Bl 7 (1968-) , B, a4z, MR F@ARhE%
B shib Ak AR H A

RLF (1985-) , 5%, MEHRAL, AT EAHALE
LYk e 4R 475 E-mail: xuanzong0329@163.com

Fepk (1960-), 5%, #d%, WHEA5)F, L2MF
W, 7] Z G4 WARA ARG AR A



