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Time Reversal BPAM-UWB in CM1 with Channel Estimation Error

10 T 1
==+ Theorical (No-ISI)
==©-- Compensated TiR (Error Variance=0.05)
—©— UnCompensated TiR (Error Variance=0.05)
1071 N ==%-= Compensated TiR (Error Variance=0.1) U
NG O UnCompensated TiR (Error Variance=0.1)
N A § )
RS 8 05
N, =1
N N | =
\ N SN £
g G N
5 10? N\ l‘ \t\ b
[ \ 5 ©
Y N
N\ ., S <
S, Sk £
N q g o
<
10° \ X ANS TR N
(== %, <&
\ LY -
\ N\ A I
\ X NN,
\ \ N\,
N N,
AY N,
10" \ ) 3 05
0 2 4 6 8 10 12 14 16 18 20 -1 -0.8 -06 -04 -02 0 0.2 0.4 0.6 0.8 1
SNR(dB) Time(nsec)
39 CM1 JU Juo 5o golpaiioy o yosdl o yShos :(A) Sl 28w A 50 ooliiwl 590 (walS by P9 Fino :(B) S
.0.1 50.05 (s (wilyylg b JUIS JT ot pud cymods day) pis
o Time Reversal BPAM-UWB in CM4 with Channel Estimation Error Two realizations of CM1 channel
10 T T T .
—=4— Theorical (No-ISI) € s ) |
=-=©-- Compensated TiR (Error Variance=0.05) %_ ‘
—©— UnCompensated TiR (Error Variance=0.05) E 0
--*-- Compensated TiR (Error Variance=0.1) 3
+ UnCompensated TiR (Error Variance=0.1) % 0.5 ‘
£
o
X % =t
N 0 5 10 15 20 25 30 35
5 10° \ \x‘ Excess delay(nsec)
@ N " Average Power Decay Profile of CM1
\ o X 0
\ S A " —
X N > g
O k=2
0 \ Y \ % S g 20 f
\ s N 3
“\ “n N > R o Mh
\ \ AN g -40 MA |
\ SNk :
\ <
10* \ N \ hN -60 W“
0 5 10 15 20 25 0 10 20 30 40 50 60
SNR(dB) Delay (nsec)
. P . & . B R s 4 . R .
39 CM4 JUIS Joo 5o golduioy pizy8dl o,Shoe (1) b O olg U s By ol yos a1 CML 6 yunno sz JULS :(5) Ui

0.1 50.05 sl (il g b JUIS JT oyl yud comacts Loyl

&‘)-0 Two realizations of CM4 channel

[1] Robert c. Qiu, et all, “A Theory of Time-Reversed
Impulse Multiple-Input Multiple-Output (MIMO) for
Ultra-Wideband (UWB) Communications”, 2006 Int’l
Conf. UWB, Waltham, MA, Oct. 2006.

[2] T. Strohmer, M. Emami, J. Hansen, G. Papanicolaou, and i |
A. J. Paulraj, “ Application of time reversal with MMSE 20 40 60 80 100 120
equalizer to UWB Communications”, Proc. IEEE Global A\Erageiﬁve:f,)iiz(;srs;)e of CM4
Telecommunications Conference, Dallas, Texas, Nov.29- 0 : ;
Dec.3,2004.

[3] A. Akogun, R. C. Qiu, and N. Guo, “ Demonstrating
time reversal in ultra-wideband communications using
time domain measurements”, The Instrumentation, ™
Systems and Automation (ISA), Tennessee, May 2005. 0 M1

[4] H. K. Bizaki, and A. Falahati, “Tomlinson-Harashima 0 20 40 60 80 100 120 140 160 180 200
precoding with imperfect channel side information”, The Delay (nsec)

9" Int. Conf. Advanced Communication Technology -dT ol G JoBgy ol o 4 CM4 6 po iz JULS (V) JSCio
(ICACT), Korea, Feb.2007, vol.2, pp.1323-1326.

[5] A. Akogun, “Theory and application time reversal
technique to ultra-wideband wireless communication”, a
thesis for the Degree Master of Science electrical
engineering, Tennessee Technological University, August
2005.

Normalized Amplitude

-40 il

Average power (dB)

$T0Z JaWwns 7 Bulids -T'ON -TT'[OA - Si8au1Bug SOIU0A93|T PUE [€D11198]T JO UONEIJ0SSY UBIUR| JO [euinor

@‘ YAV bt g 5la = Jgl 2 lowd — o233 Jlw = (o ol i 5801 9 (52 oo yoors e


https://jiaeee.com/article-1-139-fa.html

[ Downloaded from jiaeee.com on 2026-05-19 ]

58S U eess slas AH ¢(R(t) sl Jolao) JUIS
AH b 5l mls 1 ol (Cap () (mib)lsS myile L]
Hy tosttin ) b oy pmile Hp sl o H 5l i
5 CRT(H) ple Joleo) TIR oad 08) cpass jild i
Jstme Fooail (o AH - oss sl Lo ol b
Gy b Sl esd e 2 Hpo ol Jies s ey
& 5053 poles slo il H 5 Hp &5 sl Hyg = HH;
oo olST il aly om
Hrig = Hrig + HF, + AHH; + AHF,
estiinl 5 ol by 5 OV) abal; o jlade cpl K> L
il edlss U 8l e Lyl 5 Sl e
HrHrir + HERHF, + FHH P Hoppp
+FCHI-AIHI-A|FC+I—A|THCAHI-A|T +I—A|THCAH F.
+FCu Ay +FCan Fe = — s T
Sole a YU dole i o Jgl p5 90 oS ool L
Sle & p a0 owmes  <HERH(R +Hy)
il & son ey ke oW 5 FUHTH(R +Hy)
Sl s S Jo e, o (Fo+Hp)" Cyy (Fg +Hy)
s ol Ole (oS mex ee L1 e ceswy
STl salss e HE' (Cap +H I H)H = =55 Ty
BH =B 45 alus ol ydls b s B=—Ny(Cpy +HMH)
s o1 sl oo (e (B SIS sy sl S
HT' 53 e s Hy 53 L0 1) alolas 08,0 . HT'BHy =1

:M)loc\.?;,,.‘;.;)om.ﬁ@yfb

(HrHT')B(HHT') = (HHT)
(HrH{)B=1 = H{H{ =B~
L ol ‘BilzRz[rij](N+L1—l)><(N+L1—l) NS

Slyz 4 Vb dolae )b g0 (Lol Jlad slo 4]0 Gols I3 (s5lume
Sy peleS Y abal) w S50 500

[6] T. O. Lewis and P. L. Odell, “Estimation in Linear
Models”, Upper Saddle River, NJ: Prentice Hall, 1971.

[7] J. R. Foerster, M. Pendergrass and A. F. Molisch, “A
Channel Model  for Ultra-wideband Indoor
Communication”, MERL (Mitsubishi Electric Research
Laboratories, Inc.) TR-2003-73, Nov. 2003.

Se 7okl o Y =Hpg X #0028, jlopn o = L
7] o [8] s age MMSE Kiass

X = (HffgHrig) " Hilg (Hrig X +n) + Nl

= (HrirH7ir) "HiigHyig X

+(HfirHir) " HeirD + Nol

X =X +(HfigHrir) "HRN + Nl

:4:.:.:.‘;.3)0

MMSE oz (29,5 slo ool (Sor 355 dnloee (gl
oS = Jes 15 O year (0ul odnlin slo oold) dgy
E(XX "}
= E{X X "}+ E{Xn" Hyig (HTirHrig) '3
+E{No X3+ E{(HflgHrir) *HfirnX "}
+E{(HfirHrir) "HTRNN ™" Hpp (HrH i) 3
+E{N0(H1|'_i|RHTiR)71H'I|:i|Rm’
+E{No X "3+ E{Non" Hyp (HeigHrg) "3+ E{N{ 1}
Cold el (3lw ool g onds a8 slb o8 @ azgi L
EQXX " }= 0% 1 + NgE{(HrHyi) 3+ NZ1
5 Sl Gl o oy Jlite Sicon asle gl (S50 5
o) 00 oamlice sla Juow oy
E{QXX " }= EX X " 1+ EQXn" Hyip (HERHri) 3

+E{N, X}=0%]I

fea,ld el ol 3.l
2 H -1 2y _ 2
ox I + NoE{(HrirH1ir) "}+ Ngl =0k
1
E{HTFiIRHTiR}:——| A\Y)
No
u—‘ o

Hiig = HHy = (H + AH)(H; +F;)
=HH; + HF, + AHH; + AHF,

osh 035 e G le H ¢ JUS aBly G ile H il jie

Journal of Iranian Association of Electrical and Electronics Engineers - VVol.11- No.1- Spring & Summer 2014

A vy bt g5k = 05lowd — 3 5k S — oyl Sig 5 g 2 s ieed (y0225] M@


https://jiaeee.com/article-1-139-fa.html
http://www.tcpdf.org

