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ABSTRACT

This study aimed to investigate a bit error rate (BER) of chaotic modulation, a principle
function in a distributed power wires, used in a simultaneous distribution. Moreover, this
distributed power wires were in the different term of the distributed signal which was in the range
of 50-60 Hz of the alternating current (AC) in order to transfer the data needed. Then, the three
approaches of chaotic signal modulations were proposed, coherent antipodal chaos shift keying
(Coherent Antipodal CSK), coherent differential chaos shift keying (Coherent DCSK), and
differential coherent DCSK. From the different technique of chaotic signal modulation, the
advantage of non-periodic chaotic signal was often used. The transmitted signal from those
systems exhibited a band signal as wide as the signal obtained from spectrum technique.
According to the differentially coherent DCSK, we have analyzed the effect of the signal
bandwidth changing on the system performance when the signal against its own channels fading.
And study about performance of CSK with OFDM technique. The results exhibited that the
chaotic modulation is a promising technique to send/receive the digital information on a power

line transmission.
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pnmsnnsanmods Ifhsdadiduasdsduoiuuuy 2 Jueni ldnanuiudi

fu anseinsan 184 funsdemsuuumedsduaruiiins doas 2 ¥4 (pory)
WazuNUAIBM ABCD WUV 2x2 WA 1Hafie15 A uduiuTve s afudusy v,
ATTUANIUTY 7, 3IUNY USIAUA YT ¥ ASZUAAINEY 7 1WATN ABCD ¥0a10dd
g ravzdmualas A2UE1E0 (d) . ABUNLANS (Z,) ua:ﬁmaﬁmsuwﬁmmw(y)

YDA AWAAI IUADNITN 4.1

A B _[ cosh(yd)  Z sinh(rd)
[ }Linh(yd)/zr cosh(yd) (4.1

C D

4.3.2 msaznev(Reflection)
mMsdamsagiou 151vzimuan suuauga sy 2° uaz 27 veaasuuy
1@ (short-circuit)  1a% 29950BUITA (open-circuit)  YDIAWAINIWAIAY LHOWITUN

ar =Y o [ 1
AMANYUZYOINIIINDTA199 Arugiiuuetiaie sz lail

(4.2)

{z};:zr tanh(yd) Z, =\Z,Z,
Z* = Z_/tanh(yd) ¥ =tanh‘1(\/2f,',2,: )/d

911NM53aA11AY Tom Bostorm 1@z Olivirer Van de Wiel 9% lanmianymzvaidun
o o s = 3/ 9 “ ) a & o - o
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4.3.3 Msonglounanu (Transmission)
TumsdamnisarTeundsau unudae Aedducrwlou 77 =¥, /v, =exp(-rd)
[ o " N " U ¥
yoamuds Taomslranduoio Tounuuiugy Az ANNE1IVDIMUET AIVDINITUNT 92

Huanen vesmoaaiune

TF =exp(-yd) }fz_ln(TF)/d (4.3)
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4.4.1 Y313INBIABHIBAIINE (Per-unit-length parameter)
MMM UAAMANYUZYDIT TS VLUTAIAIY ADUALAUS HAZAINITUNINTZY
LUUAIT M3 UMUAILA NS TIResAD 1 MiIuAIINTLRD
® , fio MANUMUNMUABILAT (Q/m)

B AANMULENIADLIAT (H/m)

o)

®

1 ar o
0 MADUANUAUFADIUAT (S/m)

)

* ¢

= [
e . fe maunulszyaomas (S/m)

£ o o = o o ' @ "o a -~
"D’iﬂ'ﬂliﬁilwuﬁ“ll@\‘lWﬁ’mm'ﬂiﬂdﬂﬁTJ AUANIAI LEAIAITUNIGTN 4.4

_ r=Re(Z.7)
2 o (IO B
| \/; . i Irl:((Z;’;/;“ (4.4)
) . : g= € 7 ¢
y=(r+jol)(g+ joc) e=dmf7Z. o

FmSuaeauuy 2 @Y 1az N15uUIAUNA19 uaz Msdszanudaenly

¥ ¥ ' '
AMVOIIIU VUADMANUDAITUNITN 4.5

r=ndf
1=1,+(12/\/f) 4.5)

g=8&/f

C=q

o

{ 3 a o 1 ] A oW =
AuNITN 4.5 ﬁj‘uﬂ'l'iinﬁ'ENLL‘IJ“U‘UENW'ISTMLﬂﬂiﬂﬂﬁU'JUﬂ’)'liJUTJ IﬂﬂﬂﬂTﬁHﬂizﬁﬂﬁ

’ v
ny 1, g 18T 1INNTTUIUNITVDA least-square 3¢ IAAMITUUTEANTA1I9 Aail

"

a o

1 ar = 1 o 1
®  mdulszdand , UAUMIAY 32.9 xOm st
®  maulszand 4 UAUNINY 0.112 xHm''

1w = n( S 1o 1
o mdulszdns L UAUMAY 9.22 uHm 's?
e mdulszdnd g UAuUNIAY 13.0pSm s

e mdulszdng ¢ UAUNINY 216 pFm
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[ AUA ¢ MINNTIAIBUY AITUMTHIA Z uaz p aziildannsamiauuain ABeD u

quUMIN 4.1 veaawaala

s =y d a d
4.42 maulszansveannilneIAeNUIBANNENI (coefficient for the per-unit-length
parameter)

A15197 4.1 LEaamdulsAns YIS IR ADHLILA LI FINMFUNITIZADA

v lunsazriavesvuiaaivaa IWihdidan ¥

4 "o a o 3 a a0 "
ﬂ'ﬁ]@ﬁ 4.1 ua@AIM ANl Zans VoINIMITADIADHUUILAINYID

wisiwes | n (;er 's'i) L (pHm™) | L (/uHrn"s%) g (pSm's) | ¢ (pFm')
4x10 mm’
142 0.287 223 4.68 91.0
1-2
4x10 mm?
178 0.369 32.7 2.99 68.8
1-3
4x10 mm’ :
116 0.195 17.9 2.50 133
1-(2-3-4)
4x25 mm’
79.1 0.248 16.8 8.57 L1l
1-2
4%25 mm’
164 0372 24.8 4.18 73.8
1-3
4x25 mm’
93.9 0.191 232 8.71 142
1-(2-3-4)
4x95 mm’
61.1 0.166 92.6 7.56 141
1-2
4x95 mm’
51.8 0.219 17.9 6.76 110
1-3
4x95 mm’
31.9 0.112 922 13.0 216
1-(2-3-4)
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4.5 Tasavemead IWvhmas

4.5.1 anuazn lvealaseviemeaalihnds
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Tuszuums@ess lumal§imiu siimsiounsszuuilulasiein limssiaog
i 0 w z Y o A2 4 A w " P o a ' -: Y
woumeda lihidaiudesdiistasesdinandis TaoiladduoioTounuuiugiudie
a v VY @ Y e o ' A o =
mwaIn ABCD lauaasliudluadondmm  Tumssiaeamsaemsevionaaadagilii 4.3
' 3 [ o [ 4 s ] 3
Tavyausnved a3 3010 1FA10d9UUIA 4x95 mm® DIVVLADFOUAVAWAIVUIA 4x10 mm’
- ] 4; " é = d.l
W30 4x25mm’  misiFeuasmonioluihuiny 1-2+3+44)  FansFounuUI99318(open
¥ )
circuit NUAWTYANHULINAUAUYI (2) HLAZMTFDUHVULUN (matchnudodydnyal
1NAUNUA (o)
. ¥ ' ¥
maouatiuaIulasyoamoda I#I518 (Line termination: LT) Niada13udave
" ' v
BnsweusdenuaIlaisvealnsating (Network termination: NT ) yaifoudoiidinndmsy
ASMIAUNATN ABCD ¥240N9 Insaviniinisnoisanninyanilulatsmodslifme

1039970 (30071 “down stream”  M3oWIsANININAwEI0Tasavw T)dimods Sondr “up

& “ 7w 1 a u’: a0 o
stream” mmswm5m1ﬁaﬂwmuiawmmimmmm 2 LYY UAUNINUY

M 4x10mm* () open
}_, ,‘:4><25mm1' @® nmatch
‘ B 4 <95 mm’ .
2Qm
47 m 55m
LT NT

31N 4.3 msdelassiwmods Idihdideoiade isoudemonioluiiu 1-2+3+4)

4 o ‘:'\ ' L] 1 o - l; 0’} U
weimamingniiolulassemodasz i IdiansunalngduluiladsuoioTou

4 a N 4 o ' o . .
”ﬁﬂﬂﬂinnI'T]S‘VnﬂWU'U'ﬂ\iﬂﬁuﬂﬁal"]uulﬂiﬂigﬁj']q Direct N1 reflected sinusoid

4.5.2 wundraesszvumedd I Maaseauns dua 1 (Modeling a realistic low-voltage

power distribution network)
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Q O
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a s 2 Y
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DD

a Py 0
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a Su v
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3: LT to NT3 at 220m
20 + 4: LT to NT4 at 325m |
5: LT to NT2 at 430m
6: LT to NT2 at 500m
0+ 1 =
r— '20 > 2 -
=]
o
SN
o 3
= 40 =]

-120 1 1

1. 1

1
0 5 10 15 20 25 30

F (MHz)

d' do ) ~ 1 A Y AN e = '
31 4.6 vinaveslanguae Touniszoza1en e ldgan 1l NT fimsdouuuium


Lib
Textbox


37

iiosaeatou lvvesnsadialasse Taslidaui il NT iHumisdeuvunum uag
v v v
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mwdmaniugniie M ldinamsazfeunduruderiu Tugdi 4.6 naaamisaiolou
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Handumannud uanaliviugn dgniistseglndiumedanan sziimlansumsniolou

é = = o ar L} :: 1 d’ . ) "
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a Y 2 : ' o Y = ¥ o
dygrudoyadeds s(¢) HiuresdgyiualonanouauoInnud A()  udalids
" s " o g & - o i @ ar o

sosdgyauaods Idhmds daldyapasuniu o) Wanswluszdudyapudg 4.7

A o 1 ¥

dygraudoyaniidygrusuniuswdeasnannziiulltemasy Taodaaiauinsyldnn

o o

¥
v A 4 a o

AINTUAD r(2) mammmé‘r’mmmﬁwmﬁuﬁ’mununm'sUmuﬁtﬁmﬂu‘hanmdwuq
“’agtymmmuﬁfﬂu’dwt’fﬂﬂﬁ]ﬁa colored background noise, narrowband noise, periodic
impulsive noise asynchronous to the mains frequency, periodic impulsive noise synchronous to
the mains frequency 10 asynchronous impulsive noise [15] iﬂtj‘ﬁ
® colored background noise MANYMEAL ANUNUMLHUNWSILARINATIA
(Low power spectrum density : low PSD) :I?&Lﬁﬂlﬂmﬂ N133UAUVDY ﬁmunpm
TR RN AL PRI O SRR
® narrowband noise IHuszAFanmsunnlunsuogaailiniumied Tay
AN c‘iﬁmﬁﬂﬁmsLi’hﬁmmﬂmmﬁ'uuumzmu (radio broadcasting)
e Fyarmusuniunvumuvesduiad nludszarusinazluiFeaaiui
(periodic impulsive noise asynchronous to the mains frequency ) Iﬂﬂﬂl’mﬂlﬂiyz
IR switch-mode YOUATBIT WA
o dyanusumunuumuvesduWad nilszamFamazluFannud (periodic
impulsive noise synchronous to the mains frequency ) NAVINAT ﬁﬁmitﬂﬂgﬂ
04 rectifier diodes inuna T luin3esld8idnnseiind [16]
® asynchronous impulsive noise INA1NN15111A-1A ‘f;'wmz'ﬂifa (switching

transients) 11 Ingaviomoa IWihimd s saum

4.6.1 FyRNUIVNULVVBIUNAA

o

° as a o ar
MINIA0ITYYIUTVNIULVUBUWAT N3 Iunaved Bemoulli-Gaussian Aaiaalugil

i 4.8 17)
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X : M ﬂw}%—ﬂv“'—f’
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fu(n(m))= J% exp{—%} 4.7)
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Annuinziilusesdyanasunuuiad » (m)
ffﬁ(nf(m)):(lfa)é'(n,(m))afj;v (n(m)) (4.8)

A - P

1o §(n, (m)) No WaNFU Kronecker delta

a ' o ar LY o [V 4 o

DATITIUVDINININUVDITYYIUIUNIUBVUDUWAAUAY Ty IUTUNIUVI NI
VINUNUAIY ¥,

power(implusive component)

(4.9)

Fe power(AWGN component)

4.6.2 Background Noise
e é o
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Ry

TX

RX

C; o s o
310 6.6 uuvSraesdyaraumines lail

' = o A ° ] ' P
AMMswesenIsassuunyuily fNAINYDINIINTZV10(Propagation Constant)

= a = L4 ' . . ” ' o a o
MOUWNOUWUAUFVDINADLIA(input impedance at each point) LAY AMduilszansuons

. & = o o
ALNoU (Reflection coefficient) FIULAAITIWALIDUARII]

® A1AINNITNTTY (Propagation Constant)

y=yJ(R+ joL)(G + joC) (6.1)

® Characteristic impedance

Tawn

jR ‘wl
g +j.(t) (6.2)
G+ joC

P ! 9

R A9 MANUMUNIUY (Q/m)
L A9 MANUMTIENI (H/m)
G A9 MABUANUAUS (S/m)

- ' o
C AD MANUNUYZY (F/m)
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(z,,,I IZ,)-
(2w 112,,)

(6.3)

2

ZD
‘ Z

! +

o a g o ¥ EY
llﬁzﬂQﬂ‘Uufn'iﬂ1UI@‘U‘U8\3HUUﬂ"ﬂ@Q‘U1&ﬂH ﬁﬁu

) (1+ 4 (w))e ™" y (1+ 4, (@))e ™" X(|+11(w))e'”””' L Zi(w)

(6.4)
14T (@)e """ 1+, (@)e™ 1+ (w)e "™ Zi(w)+ Z,,

H(w)=2

v
=

Amualieods ihids Aldlumsdiassiinumniasi
®  R=142/f MQ/m

® /= 0287+£ uH/m

Jr
® G=468/f x10"S/m

® (=91.0 pF/m

TTOLNNITHINMLNUDLFOIT YRy anadomsiy

® /=101un3
® ,=101A3
® /=101uA3
® |/ =21UA3

® . =21A3\

- -1 L4
ABuURLAUTIT



H(f) dB

Magnitude (Volt)

Magnitude of the frequency response

-10

-156

-25
-30
-35
-40
-45

-50

5 10 15 20 25 30
frequency (MHz)

31U 6.7 iuuHaesresdaanumods s luunuad

Impulse response
0.04 .

0.03

0.02

0.01

o
-0.01

-0.02 :
0 200 400 600 8OO 1000 1200 1400 1600 1800 2000

Time(s)

31U 6.8 unuhaesresdyaumods Inihdmdsluununm

49



6.3 BUVIIDDITYIUIUNIN

6.3.1 Impulsive Noise
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Performance of Diff-DCSK over Powerline Channel
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Performance of Diff-DCSK over Powerline Channel
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