=
BEINTED

et LAy eTT @ - TPC

b -
EZENTarn

=

PR
cwid>er- S .72

o= g oerEIoes

C-sCe=z —- €

)




W

gnipveAANa1l NIzvNINRIMAN STy
3 L d J o ¢ )
MIAATIEHaNITIOUZVeIYla-nlenn Tnil-ge1filen dans-Tduuua

v a w ¢
losdidyanausunuuuudiad

PERFORMANCE ANALYSIS OF PCTH-UWB WITH IMPULSIVE NOISE

JURNANI)

07 44

4

3

a w ¢
Yozdius nuasug

PIYAPAN KONGSET

L]
EUV Y cooeserssnnsareesasestaasiszseseee

74443 119 9 Ab1x

oy JET 510 T IO 0 B M Rer O b VL dAbX

« = 1 GLA. 2530

U AADU D ceruressenmsommsnsssseseses .

Ingniimusiiiudumilavesmsanmanmingasliaaninanssumansumiudin
MNINIAINTIHINIANIAN
L = U
VUNA I
L = vy v L
aoumalulagnszeeundudigaummsmanszils

W.A.2550




COPYRIGHT 2007
SCHOOL OF GRADUATE STUDIES

KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG



L% a o o
vameaIngay

aaiumalulagnszasundudigunmsaianszi

(v a a J
lususedinentinus
v Y a a ¢ a ¢ a ¢ { ¢ ¢ ¢
U INNUNUS MIANTEHAUITOUzY0e 9 la-nTodn Tni-g01n dansi-auuuad
o a v
Tauidyarasuniunuuduiad
Performance Analysis of PCTH-UWB with Impulsive Noise
L | w o
HDANY wnlozius  AuAsHY
sHaiszai 48060935
USan IAINTIUANAATUNIT N
I INTIN INTANUIAY

dci =l a = J = a as
ﬂ]ﬂ]iﬂﬂi‘iﬂﬂ]]ﬂﬂ]ﬂwuﬁ iﬂ.ﬂﬁ.’Q’]‘Wﬁ ansyININ

AMZATIUMSTRUINGIUNUS Muiioye
HALAT. WYY 179170 T O
TR ANUA TLER TS e (v ‘
eGRERIEELI DATONAIAY 2

= o o
HALINGB1NS 2 lsaunsal N~ L\\(
IA.AT.IND ansEInn

=

Tu/eowd fimen 22 woumAu 2550 A1 11.30-13.30 U,

" ¥ v
amuNaey W 9115 12 FU FU4 (Hoa E12-404)

VUNAINNaBSUI0 a2

|

(e

(GAA.1TINT WIYTY)
SAav A a s~
AMUATaAnIng 1Y

----------------------------------------------------




Y
w YV oa - o

i a '4 a 7 o
WoIMenHnus M3IATIzHaNITouzvesyla-nledn Ini-godiled dans-

o - o a o d
Tauuud laviidyausuniunuuduiad

Vindnmn WwoeRus AuAsHY
svadszdimn 48060935

Yan NINTTUANAATHMTUAA
MIN NS INsANUIAY
WA 2550

o1wseifinuIneniivus  saas.ging ansiima

r 1
Unneee
a - = { = 4 4

Twinnfiwusaduil lAuaasaussouzvosyla-nledn Tni-godilad (PCTH) daq

Ta-nTledn Tmi-seltlsntihiitnilavesdans-aduuud Rlsznoudiodudrsian Todn
o " e ¥ o 4 b4

uazmsueqanlavdiwmiawad (PPM) Tasldvesdygrunisdoms 1¥aonilueinis
o @ '3 o o ar a = F 4
dmivgans-hanuusuarldy s unauuuuduiad (Impulsive noise) lav1¥nmsdoms
wpuyaAeyadmiumsdems Fawenelueinsuar ldnlSvumsunansznunndyao
sunuuuuBuRad lumsnaaeii 181431100409 Bemoulli-Gaussian Tunis$1asadayaya
sununuusuad uazlduaawaluzlvesdasidadanarasoumiouiusasidou

dyauasdynINs U



Thesis Title Performance Analysis of PCTH-UWB with Impulsive Noise

Student Mr. Piyapan Kongset

Student ID. 48060935

Degree Master

Program Telecommunications Engineering

Year 2007

Thesis Advisor Suvepon Sitthichivapak
ABSTRACT

In this thesis, the performance of Pseudo-Chaotic Time-Hopping (PCTH) is presented.
Pseudo-Chaotic Time-Hopping is one of the possible modulation method of Ultra-wideband
communication which combines Pseudo-Chaotic encoder and Pulse Position Modulation (PPM)
scheme. The investigation is focused on wireless indoor communication channel for Ultra-
wideband interfered with impulsive noise. The study here is based on point-to-point transmission
of wireless indoor communication channel with the effect of the impulsive noise. Bernoulli-
Gaussian-typed impulsive noise is modeled in this study. The results are shown in bit-error rate

compared to signal-to-noise ratio.
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Channel Characteristics NLOS* NLOS# | NLOS# | LOS# LOS*

Mean excess delay (nsec) (7,,) 17 22 27 3 4

RMS delay (nsec) (7, ) 15 20 25 5 9

NP 35 40 45 4 3

M3afi 2.3 f0619MIINTIRD T VBIBDIT Y I

Model Parameters NLOS* | NLOS# | NLOS# | LOS# | LOS*
A (1/nsec) 1111 1/14 1115 1122 1/60
A (1/nsec) 1/0.35 1/0.33 1032 | 1094 | 1005
I 16 22 30 7.6 16
Y. 8.5 10 10 0.94 1.6
O (dB) 4.8 4.8 4.8 4.8 4.8
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Channel Characteristics NLOS* LOS*
Mean excess delay (nsec) (7,,) 17 4
RMS delay (nsec) (7,,, ) 15 9
NP 35 !

M9 4.2 Mnilmesvosresdygrudmiunsdoms 1monilueins

Model Parameters NLOS* | LOS*
A (1/nsec) 1/11 1/60
A (1/nsec) 1/0.35 1/0.5
I 16 16
Ysv 8.5 1.6
o (dB) 4.8 4.8
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Matlab™ Script

% S-V channel model generation
clear;

% S-V model parameters

Lam=1/11; % Cluster arrival rate

lambda=1/0.35; % Ray arrival rate

Gam=16; % Cluster decay factor

gamma=_8.5; % Ray decay factor

std_In=4.8; % Standard deviation of log-normal variable
ts=0.167; % sampling time (nsec)

% ts=0.01;

% ts=0.5;

% ts_resample_desired=0.5;
ts resample desired=ts;
P=1;
Q=round(ts_resample desired/ts);
ts_resample=ts*Q/P; % this defines the resampling time for any integer P and Q
std L=sqrt(1/(2*Lam));
std lam=sqrt(1/(2*lambda));
num_channels=100;
index_imp_resp=floor((10*Gam+10*gamma)/ts)+1;
imp_response=zeros(index_imp_resp,num_channels);
index_imp_resp_resample=ceil(P/Q*index_imp_resp);
imp_response_resample=zeros(index_imp_resp resample,num_channels);
for k=1:num channels
if (mod(k,10)==0)

k
end;
% Determine Cluster arrivals

Tc=0; % First cluster arrival occurs at time 0
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while (Tc<10*Gam)
tmp_imp_response=zeros(floor((10*Gam+10*gamma)/ts)+1,1);
tmp_imp_response_index=floor(Tc/ts)+1;
mu=(-10*Tc/Gam)/log(10)-(std_In)"2*log(10)/20;
In_rv=mu+std In*randn;
pk=2*round(rand)-1;
tmp_imp_response(tmp_imp_response_index)=10"(In_rv/20)*pk;
% Determine Ray arrivals for each cluster
Tr=(std_lam*randn)*2+(std_lam*randn)"2;
while (Tr<10*gamma)
tmp_imp_response_index=floor((Tc+Tr)/ts)+1;
mu=(-10*Tc/Gam)/log(10)+(-10*Tr/gamma)/log(10)-(std_In)*2*log(10)/20; % this assumes
log(Omega)=0
In_rv=mu+std_In*randn;
pk=2*round(rand)-1;
tmp_imp_response(tmp_imp_response_index)=10"(In_rv/20)*pk;
Tr=Tr+(std_lam*randn)"2+(std_lam*randn)"2;
end,
imp_response(:,k)=imp_response(: k)+tmp_imp_response; % this sums cluster and ray
arrivals
Te=Te+(std_L*randn)"2+(std_L*randn)"2;
end;
imp_response_resample(: k)=resample(imp_response(:,k),P,Q);
imp_response_resample(:,k)=imp_response_resample(:,k)/sqrt(imp_response_resample(:,k)*imp
_response_resample(:,k));
% determine excess delay
sq _imp_response=imp_response_resample(:,k)."2;
max_tap=floor((10*Gam+10*gamma)/ts_resample)+1;
t=(0:(max_tap-1))*ts_resample;
excess_delay(k)=t'*sq_imp response;
% determine RMS delay

RMS_delay(k)=sqrt((t.*2)"*sq_imp_response-(excess_delay(k))*2);



% determine number of significant paths (paths within 10 dB from peak)

threshold dB=-10; % dB

threshold=10"(threshold_dB/20);

temp_imp_resp=abs(imp_response_resample(:,k));

max_imp=max(temp_imp_resp);

norm_imp=temp_imp_resp/max_imp;

a=find(norm_imp>threshold);

num_sig_paths(k)=length(a);

% determine number of sig. paths (captures x % of energy in channel)

x=0.85;

energy=0;

index_e=0;

temp_sort=sort(temp_imp resp);

max_index=index_imp_resp_resample;

while (energy<x)
energy=energy+temp_sort(max_index-index_e)*2;
index_e=index_e+1;

end;

num_sig e paths(k)=index e;

end; % num channels

mean_excess_delay=mean(excess_delay)

mean_RMS_delay=mean(RMS_delay)

mean_sig_paths=mean(num_sig_paths)

mean_sig_e_paths=mean(num_sig e paths)

figure(1)

plot(t,imp_response_resample)

grid

title('Impulse response realizations')

figure(2)

plot(excess_delay)

grid
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title(Excess delay')
figure(3)

plot(RMS _delay)

grid

title('RMS delay')
figure(4)

plot(num_sig paths)
grid<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>