


US>

A S g 02310 o0 JUIS ueds lo Ay e oS o0 b |y MIMO-OFDM . (6l i ol iz o] j0
Lol e 2 Sl plre Slapians 51 (ke ) e hiloe 51 (o JUB e oS (o0 Gl |y Sla e JBlas
s 45 0z (gloas e b 51 oMb ol el Sghly 5l oalitand ( JUS paass Jghite o Ubs,
Ol ok 5 age slaoshly (Brme 4 Lo sl cnl o ool pslas 00i S sl Lol lEl Jore g aals dag
Pzl e Dbl (30551 Cmday 6l (985 b a5 ooy, meiS oo ol | loshl (i jlre 5 m25lo s
Ol S oo SO S 5o lagaiedgm g S (o0 dmlie 2 L | Loty (nl G oS o0 aalllae el ou
=595 oz abobl Gl 5o oS o0 oy glite Ll b il sla UK (g5, 1) ol ke sla b,
Lhs oS oS o0 (> lob (Fohl adle Wby jph2 59 9 09800 &) oy b it Sla LB @obil ()b )0 wo

el @Y STIS s Uas zals a5l L3 b5 L aglie yo ol ol S e JBlo 1,

iy sl b (ablre 0l MIMO-OFDM s ¢ JUIS (e eishyly 1 gl colads

»



VY

vY

YY

26

Yy

28

Yy

Yy

Y4

A

o Cow

_____________ oty Wobi by 21 yb g MIMO-OFDM (gL g 1090 Juad
—————————————————————————— TN = ($99,905% JUB pogas)-Y

---------------------------------- OFDM s pygive V-2

------------------------------- MIMO-OFDM (gl aens Y=Y

----------------------------------- Ay Sobly (b 0-Y
------------------------------ aige byl g JUKw Jow V-0-Y
—————————— MIMO-OFDM (Jsoms 5 (55, it (s394 sloJiim (5o Y-0-Y
——————————————————————————— o ol 5 059> 0 g Loyl 3 Y-0-Y
———————————————————— Ny Ly =K Glp o5)90] Glo b (>)b $-0-Y
——————————————————————— gl Gl JiSw 5l 6,50 sla,lsle 0-0-Y
————————————————————— N Ly <K sl o5550] s LS b #-0-Y
----------------------- =5 5 0ol sl LS slo sl Y-0-¥
------------ OFDM Lo iz 55, a9 s Ui (>15b A-0-Y
---------------------- Jro Q 59, s5590] Sl LS (> )b 2-0-Y

----------------------- sl LK (S 5 sla L) - -0-Y



oy

oY

oY

N4

AR

£

£\

FY

#f

Al

ZA

A

\A

Yy

va

AY

A¥

AY

———————————————————————————————— €85 O g0 Slaass VV-0-Y
--------------------- JUU aliseo byl oy jo walily (>lhb ipgm Juad
————————————————— skl Sobgme b ploj b coli JUIS jo gl (>l V-Y
---------------------------- MIMO-OFDM qfres Jo V)Y
---------------------------------- tigp gl >l Y)Y
------------------- JUIS Lyl @ a5 b cakizeo (sla > o duulie Y-\ ¥
——————————————————————————— Oloy b e JUI jo sl (>l,b V=Y
-------------------------------------- s e 1YY
------------------------------ SISO OFDM picscs s Y-Y-¥
------------------------------- Slasye JBlas 5 cmass YY-Y
------------------- Obey b prite JUB jo aige obly (>lib jlre F-Y-Y
---------------------- MIMO-OFDM qfras s JUSians Joko O-Y-Y
-------------- MIMO-OFDM iones 5 dinge slocshly >k Las S-Y-Y
----------------------------- FDM b5, 4 bl >l,b Y-Y-Y
--------------------- NLy=N &)y bjsnl slo Ui > A-Y-Y
--------------------------- Llne wil j3> 5 by >l ToY
---------------------------------- S lwdals 1050 Joad
“““““““““““ Oley b ol g (bl) (Sadsme slyls JUI po (g5lwai V-F
---------------------- BEM e 5 slo b puicie JUIS o (6 5loduons Y-F
------------- Ladle Wby jpa> ,0 L) (Sodsme slyls JU o giloas ¥-F
—————————————————————————————————————— @i ey Jad



————————— ) 4 (S5 alieslg

_______ S5 4y s alioss



ADSL
AWGN
BEM
BER
BPSK
CDM
CDM(F)
CDM(T)
CIR
CP
CRLB
DFT
DVB-T
FDM
FIR
ICI
IDFT
IFFT
iid

ISI
LAN

LPF

Asymmetric Digital Subcarrier Line
Additive White Gaussian Noise
Basis Expansion Model

Bit Error Rate

Binary Phase Shift Keying

Code Division Multiplexed

Code Division Multiplexed (Frequncy)
Code Division Multiplexed (Time)
Channel Impulse Response

Cyclic Prefix

Cramer Rao Lower Bound

Discrete Fourier Transform

Digital Video Broadcasting-Terrestrial
Frequency Division Multiplexed
Finite Impulse Response
Inter-Channel Interference

Inverse Discrete Fourier Transform
Inverse Fast Fourier Transform
Independent Identical Distribution
Inter-Symbol Interferenc

Local Area Network

Low Pass Filter



LS Least Square

LSE Least Square Error

MIMO Multi Input Multi Output

ML Maximum Likelihood

MLE Maximum Likelihood Estimation
MMSE Minimum Mean Square Error
MMSEE Minimum Mean Square Error Estimator
MSE Mean Square Error

NMSE Normalized Mean Square Error
OFDM Orthogonal Frequency Division Multiplexing
PAR Peak to average Ratio

PDF Probability Density Function

PSK Phase Shift Keying

QAM Quadrature Amplitude Modulation
SER Symbol Error Rate

SISO Single Input Single Output

SNR Signal to Noise Ratio

SVD Singular Value Decomposition

TDM Time Division Multiplexed

TFDM Time Frequency Division Multiplexed
TV Time Varing

UWB Ultera Wide Band

WGN White Gaussian Noise

ZF Zero Forcing
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! Multi Input Multi Output-Orthogonal Frequency Division Multiplexing
> Blind Method
? Space Frequency Codes



Ldl e sl jo o ilacen sloghl L) alols iSlas a5 wilad 5 18 slaigSa lbbioshl uioren .ol 00l
Al asls
s ol 5o ol Cmody a8 yma [12] o o5 (St o sl ) ooliil b aige sbly [11] 50
MIMO-OFDM  slopis (gl dige ©sbl (3g, G [13] 0 ailacd 3 )13 oo 3l (golul Jolsd jo aeshl
[14] jo .cwl ouis oolai! \4_:[, Lo Jow 5l JUI sl o] 5o a8 cenl oo (Byme oy b e JUIS SO s
G3waws MIMO-OFDM LS S o Y(MSE) Uas Slas po Jawgio 50,5 J8las lre wlal o aigy slasbl

Sl 5, Shos 6o Sshly slmog,S cobod bl LuilS 3 JUIS Sy (gl 45 sy oo dmes ol s g sl 00

sl pydan 00,5 (gl oy T il e ¢ dield o] ol 45 aiias (glodis s L 5 oMbl assbly

Glls JUI 51 50 a5 sl oad dalllas [15] ;5 OFDM (gl e sy boslily 4 (65,0 oleazsl g aigy o5
Laighly b oo plos oSl 5,8 b sy olSa (1o Coul (5] S 3 050 & (Fabgmo slacSsh
e LS OFDM Lt gl S (oo 2810 1) Cod)b (2al Wb &5 Cunl SlaigS a wiies (6500
LS 5 it slosbly o [16] 55 Sy 5 0 Sl (sslce j5ba losbly o5 sl salin lnslly
s (SIS0 (5 5 —(539,55 (Slapinmes 15 (] il 5 (Fbsms b JUIS (05 (513 Ainie b o
syl Sl asl o, S sSlas L[17] j0 Wl ood ol 00 ples! Cramer-Rao &b (0,5 Jlos> jglais
S woad ol bl Ll 5 Sadgme b JUIS e gl atage @bl oL [18] 55 .ol ooyl dawsgie
IS 5,5 oo atnge slocshly olsiz 51 IS ppbts cal (MSE) Lo las o Laagie 53,5 Jilas (slise
Sl Gz (nl 50l e Censty (5165 gllas 00355 ) ool (65l ISCET )0 A 0 5 35 o0 03] (eSS g

! Basis Expansion Model

% Mean Square Error

3 Sinlge Input Single Output
* Least Square
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! Maximum Likelihood
% Minimum Mean Square Error
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