
CORE Metadata, citation and similar papers at core.ac.uk

Provided by UTHM Institutional Repository

https://core.ac.uk/display/12006622?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1




KOLE.J UNIVERSITI TEKNOLOGI TUN HUSSEIl\ 0;'\]\ 

BORANG rENG ESABAN STATUS TESIS· 

.IUDUL: A SWITCHED-BEAi\l ANTENNA FOR CELIXL:\R 

COMMUNICATION 

SESI PENGA.lIAN: ~no~/~()()-, 
----=~--=--=--...:.....:..--

Saya 
(IIURLJF BESAR) 

lllcngakli lllcmbcnarkan tcsis (~,-.;:;,,;.,,-, \:,;c~.1/Sarjana /I';,,:,;,,; :-.-,::,,',::',:1)' ini disimpan di 
Pcrpllstakaan dcngan syarat-syarat kcgunaan scpcrti hcrikut: 

I. Tcsis adalah haklllilik Kolcj Univcrsiti Tcknologi Tun Ilusscin Onn. 

3. 
Pcrpustakaan dibcnarkan lllcrnhuat salinan untuk tujuan pcngajian sahaja. 
Pcrpustakaan dibcnarkan lllclllhuat salinan tcsis ini sehagai hahan (1ertuk;lran ;In(;lr;1 
institusi pcngajian tinggi. 

4. ""Sib tandakan (/) 

D SULIT 

D TERHAD 

(r\'lcngandllngi rnaklumat yang herd;l~iah kesciam;lt;1Il 
atall kcpentingan i\lalaysia seperti yang tcrmaktuh 
di dalalll AKTA RAIISIA RASi\11 1l)72) 

(Mcngandungi maklulllat TERIIA\) yang tclah 
d itcntukan olch organ isasi/hadan d i mana pen) e lid ik;1I1 
dijalankan) 

TIDAK TERIIAD 

QA..V' . 
---~-1f~--- . --------.. 
(TANDATANGAN PENULtS) 

A lamat Tctap: 
F150. SIMP;\NG TIGA PASIR 
OX400 MER130K 
KEDAII 

Tarikh: 27 OKTOI3ER 20()3 

C:\T:\T:\N: Potl'n);. yan);. t ida\.. bcr\..cnaan. 

(1:\ND:\T:\i\.'( i:\0: I'L0:YLI ].\) 

1'~1. DR. 1:\1"':\1. :\1.:\\1 IW< 1].\1,( )". 

".';II11a I'em eli;1 

Tarikh: 27 (lkl( lllLl{ 2()()~ 

Ji\..a tcsis ini Sl 'LIT :JtallITRII:\!). ,ii;1 iampid.an 'lJr;lt ,Lirip.IlLi l,ih;I\. 
bcr\..lIaq ,)r);.aniqsi bcrkcnaan dcn);.;lIlnll:n:;It;I!.;1Tl ,d.;tii Il'ml'\lh \<:·.i. ini rcTili 
dikc1asbn s,'b;I);.ai alall TU,il.\[). 

• I'csis dimakslldkan st:b;l~ai 1L'.,i.' b;l~i ij;l/;lil dl,Llllr I ,ti';!hh ,!:til '-:,~i.,n.,· ':",r.' 

I'c'T1.\t:iidik;lIl. al:llI di'LTt:l,i b;I:ci p~n:C;lii;ln"~(;ir.i I.c:ri;: ~.llr .\1. lLm 
[,c'!l:l'iidik;ITl, alal! !.;1J'llr;1Tl Pr,licl. ~;lri;ll1;i \11l,j;, 11''-;\11 



I have read this thesis and it is my professional opinion that it fulfilIs the requirements 

of Master's Degree in Electrical Engineering in Kolej Universiti 

Teknologi Tun Hussein Onn (Kuittho). 

Date October 2i'\ 2003 



A SWITCHED-BEAM ANTENNA FOR CELLULAR COMMUNICA nON 

NORSUHAIDA BINTI AHMAD 

This report is submitted as one of the requirement to be awarded 

Master's Degree in Electrical Engineering 

(Telecommunication) 

Faculty of Electrical Engineering 

Kolej Universiti Teknologi Tun Hussein Onn 

OCTOBER, 2003 



I declare that this thesis is the result of my own research except some quotations of 

which I have cited the sources in the reference section. I furthermore declare that this 

thesis is not concurrently being submitted for any other degrees . 

Signature 

Writer 

Date 

............ *~ ................. . 
NORSUHAIDA BINTI AHMAD 

OCTOBER 27th, 2003 

\1 



Spccia[ to Ill)' 6cfo1Jcd 1I1UIll alld fatc dad{(y) 

(j)ad, 

ry'01i afwa)ls fia'fJc a spccia[ p[acc in 111)' ficar! forc'ucr alld c(!a afla 

(JI f-rFatifiafij 

!:Mulll) 

1Jia11/0 for pra)'il1g aJzdTuisfi for Ill)' SllCCCSS. ry'ou r (01JC lIlafiss IIlC sf rallg 

al1d cOllfidcllt wficrc c'(Jcr I go) ill 'wfiat cucr I do. 

eTa Ill)' fia Il cC) 

'YOll mcallt c'(Jcl)'tfiillg to IIlC) 

III 



ACKNOWLEDMENTS 

Praise 6e to JIIfafi tfie {on[ of tfie worUfs am[ universe, witfi J{is consent I 

was a6Ce to compCete tfiis studj. 

IV 

Specia{ t(WllRJ to my supervisor, CJXM CDr Zailla{ Jlfam (Bin J{aron and my co

supervisor, CProfessor CDr rJfiarel( (Bin )16dU{ 1(afiman for giving me in va {ua 6fe 

guidance, advice and support tfirougfiout tfie studj. I wou[d alSo frI?§ to tfianj(:Atr 

:Aiazfall, :Air 1?JJsman, :Air jlzwan, :Air Jldizi snd a{{ Post graduate Center's staff 

((j>JJS) wfio fiave Cent tfieir fiefping fianas to mak,§ tfiis studj success. rrlianRJ alSo to 

a{{ my fn'enas wfio fiave sfiared my fiappiness and constraint. 

I wou[d Eik,§ to dedicate tfiis worj(to 111y fate daddj, rJuan J{jJlfimaa (Bin 

CDa(wman (wfio passed away fifty sf:( montfis ago - :Aiay Jl{fafi 6estow 1(afimafi 

upon fiim) and 1lly lTlum, Puan Jfajjafi 1?JJm fafi (Binti :Atd Jl/(j6, 'wfio fias stn'ved fia ra 

to ensure every cfii[d of fiers goes to scfiooC I WOll[d alSo Eik,§ to dedlcate tfiis worj(to 

my famify especia{fy 1\flj( rJOIl, 1\flj(:Nie, Cfii~ 1\flj(:Na, Jl6g :Non, Jl6g Cfiij(and 

Jldlj( Pllziafi for tfieir sacn'fices and patience. rJo my fiance, :Air. )1nizan (Bin :Aiafiat, 

tfianRJ for 6eing my 6aclJione a{{ tfie time. 



ABSTRACT 

Wireless communication has created a continuing demand for increased 

bandwidth and better quality of services. Smart antenna arrays are one of the ways to 

accommodate this demand which can provide numerous benefits to service provider 

and the customer. Switched-beam antenna was chosen for this project due to its easier 

implementation and lower cost compared to adaptive array. Switched-beam antenna is 

one of smart antenna technique which comprises a number of predefined beams. The 

control system switches among the beams that provide the maximum signal response. 

Through the investigation and study on this system, found that, the 1200 sectorization 

with three monopole antenna elements suited for prototype construction. The initial 

stage to design this system is by using MA TLAB simulation to identify the antenna 

characteristic and the parameters involved. The second stage is about the construction 

of the prototype switched-beam antenna used to measure the antenna gain and relative 

power level which displayed using CASSY program. 
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ABSTRAK 

Komunikasi tanpa wayar telah mencetuskan permintaan yang bcrterusan bagi 

meningkatkan lebar jalur serta perkhidmatan yang lebih berkualiti. Tatasusunan antena 

terbaik merupakan cara paling tepat untuk memenuhi permintaan ini kerana ianya 

menyediakan pelbagai faedah kepada pengeluar dan pengguna. Antena pensuisan alur 

telah dipilih untuk projek sarjana kerana senang dibina dan memerlukan kos yang 

rendah berbanding antena tatasusunan penyesuai. Antena pensuisan alur merupakan 

salah satu teknik antenna terbaik yang menggandingkan beberapa alur yang telah 

dikenalpasti. Suis sistem kawalan bertindak untuk memilih isyarat yang memberikan 

sambutan paling maksima. Berdasarkan kajian mengenai system ini, didapati bahawa. 

pensek1:oran 120° menggunakan tiga antena monopol adalah memenuhi kehendak 

binaan prototaip. Peringkat permulaan rekabentuk bagi sistem ini adalah 

menggunakan simulasi MA TLAB untuk mengenalpasti ciri-ciri antena dan 

parameter-parameter yang terlibat. Peringkat kedua adalah mengenai binaan prototaip 

antena pensuisan alur untuk digunakan bagi mengukur gandaan dan aras kuasa yang 

boleh dipaparkan menerusi layar komputer menerusi aturcara CASSY. 
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CHAPTER I 

INTRODUCTION 

1.1 Introduction 

Initially, the ability to communicate with people on move has evolved 

remarkably since 1897. Started from that, the new wireless communications methods 

and services have been enthusiastically adopted by people throughout the world. 

The wireless communications industry is growing at explosive rate and is 

projected to reach 100 billion dollars of annual activity by the end of the year 2000. 

Consumers are continuously pressing system providers to expand their suite of 

services and provide these services at ever-decreasing costs. This ever-growing 

demand for mobile communications is constantly increasing the need for better 

coverage, improved capacity and higher quality service. 



mart antenna i the olution for the demand , which can give the ervice to 

the higher number of u er with the minimum of spectrum requirements. The basic 

principle behind smart antenna is to control or reduce interference. 

mart antenna i dividing into two types. The first one is witched-beam 

antenna ystem and another one is adaptive antenna sy tems. Figure 1.1 shows both 

of the mentioned antenna y tems. 

~ 

Des red S.gnal 
Olf I 8eam-l 

1 I Ie enng 81g a: 

witched-beam Antenna y tem 

r n Mul ., for 
DeslredSlg 

DeSired Signa 
Olr I n 

In erie 

Adaptive Antenna Sy tem 

Figure 1.1 : Type of antenna sy tems 

witched-beam sy tem can elect one of several beams to enhance receive 

ignal. Adaptive antenna can adju t its antenna pattern to enhance the desired ignal, 

null or reduce interference and collect correlated multi path power. 

2 



1.2 Aim Of Project 

The aim of this project is to investigate a potential switched-beam antenna 

configuration for use in mobile communications. 

The project objectives are as follows: -

I. To be familiar with the current state of the art in switched-beam antenna 

technology. 

2. To identify the potential switched-beam antenna configuration for further 

investigation. 

3. To do a computer simulation study of the switched-beam antenna 

configuration identified in objective 2. 

4. To construct a prototype for the identified antenna configuration. 

5. To do experimental measurements on the switched-beam antenna radiation 

pattern. 

1.3 Scope Of The Study 

3 

This project will only be concerned with the design, construction and testing of 

the identified switched-beam antenna configuration. It will not be concerned with 

other potential structures. A three beams smart antenna system is proposed for this 

project with the 1200 sectorization. 

This project used three monopole antennas in the experiment based on its 

characteristics. The most important things are to be familiar with the switching 

techniques by using the simple switches. 




