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This thesis studies and developes mobile communication system over frequency
selective Rayleigh fading channel. The proposed method applies a compensated constellation by
adjusting power and phase of transmitted symbol. Transmitter sent pilot symbol in order to
determine channel characteristics. Then, receiver feeds back the low-rate information to

transmitter. So, transmitter used this information to compensated constellation of transmitted

Adaptive Constellation Technique for Wireless Channel
Thossaporn Chanpuek

Chaiyaporn Khemapatapan, Ph.D.

Computer and Telecommunication Engineering

2010

ABSTRACT

symbol to overcome fading problems.

The studied results show that BER of the proposed system in cooperated with

equalizer is much lower than the system used only equalizer.
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3.6.6 AINTDIAINALUY FIR
4 A o o 4 o o w 9
Tuszvumsdems Fmeindhinsinausdeiimstleundudyaudoya
= =] a s @ ' o @ o
vnmanlsoumeumanazuownane lldsnmamsdSuramsenqudyanyel wilszauilym
a 1 (v 4 [l a 1 o o a a ufqy q)
nsnansiuadagud Tunsudilyminsifansiugadagudvesluineriinusily
¥ ]
Tmaudilymlasiimsisdsdinsesania ieuniimsaanansznuvesilymdnan
s an a ] ) =y A
Ansesaviamisean 1Al 2 #iia Ao
(Y aa w o .
1). fanseanananuueleors (FIR: Finite Impulse Response Filter)
[ aa w a .
2). @ansosndanunleles1s (IR: Infinite Impulse Response Filter)
a = g 1 ﬁf 1 s aa o Y an w
laneniinusiauiingniunmzaAinsoaiauuy FIR #4dnsesadnanuy FIR

~ o/ < ' = wa o =
Ailafdun1sareTen (Transfer Function) HANUNISHUAUUAAITUNITN 3.9

y(n)zih(k)x(n—k) (3.9)

k

W log luwwa Taww ladeeunsi 3.10

y(2)= 3 h(k)e(z) = 310

viomwsulegluglvesilasdudwlouss 14

N=

H(z) = Zh(k)z'k

k=0

Y(z)=h(0)x(z)+A(1)x(z)z" +h(2)x(z)z2+...+ h(k)x(2)z* (3.11)

vInaumsn 3.11 mwsorih lu@woudulaseada ldaesyi 3.18

@
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x[r.r ~(N- I}]

h(N-1)

31l 3.18 Tnseaardevesdanseusany FIR

'
|

LY a o o o - =) . =]
AINTDAFIAY FIR YailuaInseaneusnossw (Non Recursive) 11109910 1ailims
Vv 1
flounduinmadiu Ouputstazuenmniifines uFany FIR wiqumniadudnio
2 ¥ A A v oo
1. ewnsoasi lahoiefsuinainsesuuy TR
2). figuauianisaevauesmadaduiiuFUdy (Lincar phase)
[ a A a o v P a 4 o ¥ ) ]
3). dulsz@nsmnannmssnnuszia inunivhldawisoahaesinu
1wy dnlszuananuuyanaiionnan (Fix-point)
4). AINTOUFAUAY FIR 9aDUTAMN (Stable) HUNBY 11103910915 TWangiya
Auia (Origin) VUSEUILLYA

WTANNS
y(n)=x(n-k) (3.12)
dovhmauaaSesluaumsi 3.12 118
Y(jo)=e"" X (jo) (3.13)

9 9 9
et 'ld
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Y(jo) _
X(jo)

H(jo)=e'"" (3.14)
MNANMTILUAMUUIA (Magnitude) 117D 1 uaziimaaaannsi 3.15

0(w)=-wkT (3.15)

a & ° ] ' ' °
MNAUNTN 3.15 mvi'flufmmwauﬂﬁmmmm"lﬂﬂmmmmqu (Group Delay) 18 Tatiin

Moy LS aumsi 3.15 iHouiy o sz 1daumsvessmiiangudaunisf 3.16

do :M (3.16)
dw
® =—kT (3.17)

Vv
[ ar

= d 1w a -
qduni1sn 3.17 ﬂzlﬂuulﬁ’?'}ﬂjﬂjﬂﬁﬁfQLﬂrﬁ FIR ﬁﬂ'ﬂﬁauauﬂqw'N!ﬂﬁl{]'UHUULEHQlﬁu AIUUAD

nsoaFaay FIR Segniir 1 1damedrandeuns dedaedie wu msdssuaanadyyiados

7]

A

L% w o 3/
msszananadygunn uazmslszanadyianieamsunnd uazszoumsdeds 13

3/ o T o Y
a1 Wudu vazdrdmuaaunseansuaussmanalnl Taesmuald

kKT =a (3.18)
wld
0(w)=-aw (3.19)
WiatAveINaneUaNIMIAr A
0(w)=p-aw (3.20)

£ dumnai
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3

d1dansesiinananisaouauesmanlanazaimusnguilunomFaduniy

a ' = 4 @ ozt
auni1sn 3.19 "I]$11’?ﬂ1ﬂi;’lﬂﬂl]ﬂu'ENB?JWﬁﬁ‘UBQﬂ'JﬂE'OQlﬂullﬂﬂﬂuu’lﬂﬁﬁﬁﬂ (Positive
as ~ e Py o
Symmetry) @9871N1IN 3.21 1ag 3.22 Wﬂﬂaﬂ'ﬁﬂﬂﬂﬁuﬂﬂ“ﬂ’ls‘]Lﬂﬁﬂ&!ﬁuﬁﬁﬂ‘ﬁuﬂ]ﬂﬂﬂ'ﬂMUTJW'J

N394 (Filter Length)

h(n)=h(N=n=1) f n=0,1,.,(N=1)/2 uaz n Hud (3.21)

D.

(V-

Nn =0,1,...,[%—]) waz n g (3.22)

9 o o a ) a YR 4 @
LmﬁﬂrlﬂﬂlﬂﬂﬁMﬁaﬂ1§ﬂﬂﬂﬂu@ﬂ'ﬂ1ﬂlﬂﬂﬂ~1ﬁUﬂ1§ﬂ 3.20 ﬂzqﬂﬂaﬁaﬂﬁuﬂﬂﬂ'ﬂwaﬁﬁlﬂﬁﬂa

nsoutluuuaNIATaY (Negative Symmetry) A30NA15N 3.23 1Az 3.24
h(n)=~h(N-n-1) (3.23)

(V1)
2

a= (3.24)

Taon N Tuauns 3.21 - 3.24 uswaudsueeedansoaazaaiue

0snsN-1
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I I 5
+  Propose combine Equalizer system at Doppler Shift = 5Hz |
O Equalizer system at Doppler Shift = 5Hz

Lol

BER

g el

10" | | 1 |
0 5 10 15 20 25
EbMo

~ 9 = a a g 4 =) =
U 4.1 awssauzvesszyuaatluglensimsifannuranaIavesindeyaiionTouhoy

. da Y W -
AUTEUUNY Equahzer IWENDeINRS D LD fmax= 5Hz
10° ,

T T T 3
* Propose combine Equalizer system at Doppler Shift = 50Hz [
O  Equalizer system at Doppler Shift = 50Hz 1

Loaaaaul

1

el

BER

iaanl

5

10" 1 1 I 1

0 5 10 15 20 25
EbMNo

31U 4.2 aussouzvosszuunaaslugldasimafannuranaiavesliadoyadion/Soumey

A3$VUNN Equalizer 19001007 10 £ =50 Hz



53

10° T T 1 T 3
+  Propose combine Equalizer system at Doppler Shift = 100Hz [
©  Equalizer system at Doppler Shift = 100Hz 1

BER

1 1 1 1
0 5 10 15 20 25
EbMNe

711 4.3 aussouzvesszuunaasluglensinisinannuAanaInvesindeyaiion/svuiioy

MUs2UUNI Equalizer iN0408101R0Y 1508 £ = 100 Hz

10 T

T T I 3
*  Propose combine Equalizer system at Doppler Shift = 150Hz [
C  Equalizer system at Doppler Shift = 150Hz 1

S we |

BER

L1 el

10 F

pail 2l

1 1 1 1
0 5 10 15 20 25
EboMNo

31 4.4 aussouzvesrzvuuaalugldanmsiianuAanaavesindeyaien/s ooy

MU5zUUNH Equalizer iloa0d10@07 il £ =150 Hz
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2

107 ¢ T T T I 3
; +  Propose combine Equalizer system at Doppler Shift = 200Hz

O Equalizer system at Doppler Shift = 200Hz
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4.2 aussauzvassvuLansluglsnnmsfannuianainvesiindeyasennuaneyl
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10

t T T T T T I T I T
[ +  Propose combine Equalizer system at EbNo = 16dB |
O  Equalizer system at EbNo = 16dB

107 .

BER

10°E

10tk

10° 1 1 1 1 1 1 1 1
0 20 40 60 80 100 120 140 160 180 200

Doppler Shift Frequency

ci s =Y =) =Y 9 ¥ ::
3 4.6 crussouzvesszunnaaluzldasimsiianuianmavesiindoyadonuaael
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s 1

7 A = = @ o . =} 1 = 4 ° 1w
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10 ¢ T T T T T I I =T I ]
. +  Propose combine Equalizer system at EbNo = 18dB
O  Equalizer system at EbNo = 18dB H
107 -
G 10k
Q
107 F
107 1 1 1 1 ] 1 1 1 I
0 20 40 60 80 100 120 140 160 180 200

Doppler Shift Frequency
1N 4.7 aussouzvesszyuuaasluglasimsifannurananvesiadeyanonnuiael

@

o A =) ar P =) ] 4 o @ 1 "W
nlassion/SomionnusyuUNT Equalizer iivsat1afvuiagiaad uniny 18 dB
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# Propose combine Equalizer system at EbMNo = 20dB []
O Equalizer system at EbNo = 20dB I
107k E
10
i
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0 20 40 60 80 100 120 140 160 180 200
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10" T T T T T I T I 1
# Propose combine Equalizer system at EbNo = 22dB ]

O Equalizer system at EbNo = 22dB

BER

107 1 1 1 1 1 1 1 1 L
0 20 40 60 80 100 120 140 160 180 200
Doppler Shift Frequency
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+ Propose combine Equalizer system at EbNo = 24dB {

O Equalizer system at EbNo = 24dB
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