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Abstract

Direction finding (DF) refers to the establishment of the direction from which
a received signal was transmitted. The source of a transmission located in space via

many techniques, one of them is the triangulation method.


http://en.wikipedia.org/wiki/Triangulation

The purpose of this research is to study the triangulation technique for
direction finding, and building a receiver with a board that can be utilized with C+
+ software to receive signals from two antennas.

After the simulation was done, the results were compared and it has a good
accuracy in terms of angle of arrival but it cannot locate the position of the target

(transmitter).

Joooo

sl Loyl s )A.,.a‘\” ols3) pyaas LSJJH(O[;JY’L*\SAJ) CJM
uLJ.quosq)aL@_u.ogj[awséju)aomq;yjsa)ulm‘_mjj
e clug ol ol e il 5,585 8ul)s 4@ cualdl 13@ pe (ppally
lalanin | o Say (G 19 et g0 g ol L) (8 13 8,39 58] 8 il ey U8 il
.C++ Cmbﬁé_o
Cya pe 88 A u.cq.,_xjas e 65—‘“ CJL\.\.” 8_3)[5 w39 5 Slad] Cwl_s)_ar.t
(Jopell) o3g)l 25 5o mant i ¥ 45 Jgungll 5345

3






Contents

DT LT 160 ) o P PP
ACKNOWIEAGEMENTS. .. ettt e
N 0] =T S

R PPy

{10) 01 1<) 1 L P S
| o) 2 F o T Vii
LSt Of TableS. ..ttt e e
ADDTEVIATIONS. ...ttt e e e
Chapter One
Introduction
R 0 (o Ta L (1 10) s D PR 1
1.2 Problem Statement. . ......o.uveuuiittiitie et e e 1
1.3 Objective of the Study.........ccovviiiiiiiii e, 1
1.4 MethodOlOgY . ....ouviiiiii e e e 2
1.5 Research Outlines. ........ooouiiiiiiiiii e 2
Chapter Two
Cellular Communications
N 0 <) Y = P 3
2.2 Analog Cellular SysStems. .......covuiiiiiiiiiiii i e e e 4

2.2.1 Cellular System COMPONENtS. ......eeruuteiiieeeieeeaieeeaineeeanneeenanns 5
2.3 Second Generation SYSteIM. ....u.uueeerteeertteeateeeaiteeeaieeeaneeeaaeeennnens 6
2.3.1 The GSM NetworK......cc.viiiiiiiiii e 6
2.3.2 Digital Cellular Mobile Network..............coooiiiiiiiiiiiiiiiiinn 8
2.3.2.1 Global System for Mobile Communications.................... 8

2.3.2.2 GSM Subscriber Services..........cooeviiiiiiiniiininein. 10

2.3.3 The CDMA SYSteIM.....uiuutiintieieeiteiieenieeaieeeieeaneenneennnn 11

2.4 Personal Digital Cellular (PDC)......cooviiiiiiiiiiiiiiiiiiiiiieei e 12
2.4.1 Private Mobile Radio Communications (PMR)......................... 14

2.5 Third Generation Mobile Systems..........ccoviviiiiiiiiiiiiiiiiiiieien 17
2.6 The Use of Satellite SYStemS. .....ccueviriiitiiiieeiiieieieeieeiaeanans 18

2.6.1 Satellite SYSteIMS. ...uvuutiiiite it 19
2.6.2 GSO Satellites. ....oouiiiiii i e 21
2.7 VS AT SYSIEIM. . utenttettteee et et ettt e e e et e ateeeeneenaenan, 22
2.8 Global Mobile Personal Communications by Satellite.................... 25
2.8.1 Global Satellite Positioning Systems...........cccevvveeriueennenn.. 26
2.9 Integrated MoONitoring StatioN.........c.vvvueirriirnierieeinneineeneennnenn. 27
2.9.1 Computer Interface..........coovvviiiiiiiiiiiiii e, 27

2.9.2 Suitable Antenna Configurations...........c..ccovveviiiiiinnennn. 28

5



2.9.3 Setting of ANtENNAS. .....covviiitiiiii e e, 28

Chapter Three

The Hardware Design

o T B0 7<) AV (=1 U 33

3.2 Hardware COMLaINS. ......ovviiii ettt e et eeeeeaas 33
o T 1<) 0] 0 1<3 17 (0 0 ) PPt 33
3.2.1.1 Types of Stepper MOtOIS. .. ..vvuuiiieeiieiieeiiteeieeieeaeennenn 34

B3 HDD 7 AL S 37 3 e 34

B ULN2BOB A . .o 34

3.5Board panel..... .o 35

3.6 Operation Circuit Desi@N..........uuuiiiiiitiiiiiiiiiiiiiiiiiiiieeeeeeeaannnnns 35

A B Ly o4 1 B (<] Nt 36

3.8 The Calculations. .........uuuuiiiiiii e, 40

3.9 Radar Antenna Module............coooiiiiiiiiiiiii 41

Chapter Four

The software

B I 0 )7/ NV 1) 43

4.2 FIow Chart DeSig@n......c.uviuiiiiiiiteiiiiie e ei e eeieeie e ennans 43

4.3 Program TeXE ....uuueeeeieitte ettt ettt e e e e e e e 45

Chapter Five

Result and Discussions

DL RESUIt. .o 51

ST B ) a1 1YY 1) 1 P 51

Chapter Six

Conclusions and Recommendations

6.1 CONCIUSION. ... e 52

6.2 ReCOMMENAation. . .....vviititiii ittt et 52

RO OTONICES. . e 53

List of Figures



Figure No.

Title Page No.

Figure 2.1
Figure 2.2
Figure 3.1
Figure 3.2

Figure 3.3

Figure 4.1

Mesh network layouts..........ccooviiiiiiiiiiiiiiiiiiiiieeans 22
Fixed, Mobile & Rotatable installed antennas.................. 31
Operation Circuit Design...........coooiiiiiiiiiiiiiiiiiiiinnnn. 36
Block diagram of the Circuit Calculation........................ 41
Radar antenna module design.............c.ccviiiiiiiiiiinnn... 42
Flow Chart......o.ovuiiiiii e 44



List of Tables

Table No. _ Title Page No
Table 2-1  Frequency bands for satellites..................c..cooeenne. 18
Table 2-2  Ranges of radio frequencies...............ccocceviiiinnnen. 28



Abbreviations

GPS Global Positioning System

RFI radio frequency interference
DF direction finding

AMPS Advanced Mobile Phone Service
PSTN public switched telephone network
MTSO mobile telephone switching office
MSU mobile subscriber unit

GSM global system for mobile

TDMA time division multiple access

BSS base station system

OSS operation and support system
HLR home location register

MSC mobile services switching center
VLR visitor location register

AUC authentication center

EIR equipment identity register

BSC Base station controller

OMC operations and maintenance center
LAI location area identity

TDMA time division multiple access
DTMF dual-tone multifrequency
CDMA Code division multiple access
PDC Personal Digital Cellular

VPNs virtual private networks

PMR Private mobile radio

CTCSS Continuous Tone Coded Squelch System
ITU International Telecommunication Union
TVRO Television Receive Only




DBS Direct Broadcast Satellite
GSO Geo-Stationary Earth Orbit
VSAT Very Small Aperture Terminal
NOC network operations center
BUC Block up converter

LNB Low-noise block converter
OMT Orthomode transducer

IFL Interfacility Link Cable

IDU Indoor unit

10



http://en.wikipedia.org/wiki/Indoor_unit
http://en.wikipedia.org/wiki/Interfacility_Link_Cable
http://en.wikipedia.org/wiki/Orthomode_transducer
http://en.wikipedia.org/wiki/Low-noise_block_converter
http://en.wikipedia.org/wiki/Block_upconverter
http://en.wikipedia.org/wiki/Network_operations_center

