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Abstract

In recent years, data transmission using power
lines has been much highlighted. Power line is
known to be cost-effective communication medium
because the entire cable infrastructure has been
already established and it is entirely connected with
any home. Recently, the target of researches is to
communicate data reliably over power lines at the
speed of at least 1Mbits/s over the frequency range
from 1IMHz to 10MHz.

OFDM communication system has been used for
the high speed data transmission.

Next, the conventional and adaptive OFDM systems
for high speed data transmission over power line
channel are investigated. The performance of
AOFDM(adaptive OFDM) over the frequency
selective channel with impulsive and narrow-band
noise are studied to be a nice solution for high
speed data transmission over power lines. The
simulation results show that data the rates of the
AOFDM are improved about 47% more than the
ones of the conventional OFDM over the frequency
response of case 4. In the results, the data rate has
been much improved by the proposed adaptive
algorithm in the frequency selective channel.
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Table. 2.2. A power line communication system
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Fig. 3.1. An example of 4-subcarrier FDM symbol.
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Fig. 3.5. Simple model of the adaptive OFDM system.
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NA diff)e #Aolg FAdY 7 2idae FGRANE =A

3 B Burge’t T98A 3t

©® Bt Bl BugOl®, Futgate] (oA 1 bitE A

ANA diff)9 Aol A 7 2ugste FAHNE 23

89 B Byt $Y98H4 @l

® Foi2 HE 2F Y)E MBeR PL)=P, 4ol 9E
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HAA dch olFA oiBI AN Z7e] NijY wE "9
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18 29 o] dud 2= YHdG Uy FEE F407
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< RAET AFEHo)AANAM 7 Furdate] Aol FYUNEE
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E ) e
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o 8PSK = {0,745+ 22}
o QPSK = f{t T2}
o BPSK = {0.7}

Fig. 3.7. The constellation with the same power.
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B QPSKY ¥z ez, 9771289 Futgue Ad 870
dotstmw BPSKY ¥z Uz ARG 389 AHE
OFDM Al 2®el A #1te] OFDM 20| A4ate dolge ¢
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Fig. 3.8. Bit distribution of the OFDM system.

2. |
Power Line Chamel
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A) I HO A

Fig. 4.1. Power line channel model.
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Table. 4.1. Simulation parameters.

Yubdalo] 4= 128
IE ¥EY 4
IFFT/FFT Afo|= 128x4=512
Al F7) 0.128ms
Sutest 7H4 7.8125kHz
Ad 13 IMHZ
BPSK 1Mbps
. a QPSK 2Mbps
4% &= 8PSK 3Mbps
16QAM 4Mbps

4-1. A8 AddA 45 24

AYA Ade) £4¢& 1este, guk OFDMat 3§ OFDM Al
do e BAL @ 29 428 A4 A9 22L& dehdd
714 A(De FIA+ ¢ 54 L Yehiy, 1359 249 F3
F 93 dojgd EAo AT KH' AHdY d¥2 FLE Y
s Alzbel met AR oR At H(He 1x3 FE 4
& uvEhie] 60HzS A4 WM nzxst L A oo
2 a(HE additive white Gaussian noise (AWGN)olZ E3F&
2 g9 JE FE 548 UEdTh

a9 438 Ad $9 4% dg82 3, 293 127 FFo
EAss 4304 3¢ OFDM# 93 OFDMS} BER 4% 4|
o q71N A3y Fa5 L Case 49 Atoln, 932 F
< ISR=3dBo]Z p=0.01, 0.0019 &&< 7}x 2 LAsE H Lol
2, 223 Fgo] N4 L9 1549 AH(HNR=1.76dB)& 7}
J& ZA$olth. 299 ZAFAA HE OFDM AlZHo] dwt
OFDM A28t} A5j# 5 Q& dog Aol 7hsat

N

Power Line Channdl

s H?)

A  I¢) HE

Fig. 4.2. Power line channel model.

Frequency response (Case 4) with harmonics and impulse noise

%~ AOFOM, ANR=1 7648, p=0.001

-6~ AOFDM, HNR=1.76d8, p=0.01

e, -#%-  OFDM, HNR=1.76dB, p=0.001

T-e®...  |-G- OFDM, HNR=176d8, p=0.01

1w0'}

210t
10}
w0*

0 2 4 & 8 10 12 14 1B 18 2
SNR {48]

Fig. 4.3. BER performance for AOFDM and OFDM in
Case 4 with harmonic and impulse noise.
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Aste Ao, nEF FEol HA FLo 208 AY
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OFDM A|2®o] dul OFDM Al2¥ut AE 4 Y& Yol
g A4 sheatth

Frequency respanse (Case 4) with harmonics and impulse noise
10 T T T v v T T v T

—+ AOFDM, HNR=301dB, p=0.001
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Fig. 4.4. BER performance for AOFDM and OFDM in

Case 4 with harmonic and impulse noise.
2% 458 943 1R AgA Ao ¥ ©g OFDM 3
¢ OFDM Al2%9 BER 4%olith. 289 ZAA impulse
noised] A #go| F&4F, harmonicd FF AHo| &
£ BER A%° $5%2 ¢ 4 dvh. 281 AHdy Fis &
% EAd w2} HAEE wE 3& s H§ OFDM §A A
~"o] dotd AYA AY FHIAE AT ¢ e FA
7V stk

-2~ HNR=1.76dB, p=0.001
-4~ HNR=1.76¢B, p=0.01
-6~ HNR=3.01dB, p=0.001 ‘,
® | % HNR=30108, p=001 -

-»- HNR=1.76d8, p=0.001 N
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0 2 4 & & 10 12 u % 1B 2
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Fig. 4.5. BER performance for AOFDM and OFDM in

the various power line channel model.
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5.4 &

AEML A9 oz FPHF dEQIE P4 glof, AFA
€ o] &% B4 Aage Aol internet access lined ¥&
F7HAQ Aol A7t e ¢lo] 71EY AYH FE o] 3o

Ag & 5 4ok 28 84 4L Bilo AgErlde A
g @40l vy gog "gyol ok wehd AHH Y #3E
238 4 gong T8 B B4 A2"9 dAU das)
o #Ed Add 3L dubA9 AWGN(additive white
gaussian noise) HE FHFEG F& 24T ¢ g1, Fild A
25 oy JolA Ao wg dael 2t As
283 Fae 993 NG 99949 impedanced W37} A}
o FA7|8 $A7) Atoje] HHe AY dE Mol o}, o}
g noise, impedance variance, signal attenuation %9 H#A
Ade parametere AT 9, T 4, 509 HAf
g2} w4 s olrl gEe] A4 dE B4 &rld ¢ o
#Agol Ut B =FoMc dutH OFDMel agel #ste] o
2 BB ¥ gdudle A$ OFDMladaptive OFDM) Al2a® 4]
el $A8gc o] A% CaEE HdY g0 Frg A
de 2EE§ 44 = (constellation)E ol 4811, HEo FAo] gt
g ASAE AAE ANTE ot Wyl
2 A& Case 48] F35 §7 494 33 OFDM §4 Aj2d
3 g% OFDM ¥4 Al2"g sla ¥4% Axz, 10744 BER
£ BE= 27 SNRE vlmEd, gyt OFDMY 4% 21.2dBY
SNRe] #L3A% 2§ OFDMY 7% 11.4dB9 SNRe] #23
o 2822 g OFDMol 107*9 BERE W& 7¢d
9.8dB¢] SNR /B &7 At F A2de sjudd Hg
OFDMel Ade 873 ¥ad o} 33 vEE 3P SNR
5% 2¢ & Uvh Ade HAo] IULE S FuAEL
A489¢ o 4% A4 @t 2t g9 ¥ 5.1& Case 1994
Case 49 F35 oA 107'& WF3E 27 SNR % SNR
Al &g vEbdYh 29 BN Y 870 dIE¢E A
¥ duyEg oldse A A2y 4% AHEN) F& ¢

F At

Table 5.1, The required SNR and SNR gain.

Case 1 | Case 2 | Case 3 | Case 4

UPOFDM(&TSNR) | 10.3 dB | 14.6 dB | 13.5 dB | 21.2 dB
ASOFDM(RTSNR) | 9.6 dB { 108 dB | 109 dB | 11.4 dB
SNR 453 07dB | 38dB | 26 dB | 9.8 dB
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