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Yrooerypo wepiknyng (abstract) ota eAAnvika Tov avtiTdmTov wov vrofdireTor otig Brfiro0nkeg

Mepiinyn

O oxomdg g OWmA®UOTIKNG epyaciag Mtav M avartuén pebodoroyiag yw tnv
aviyveLOT], AVAYVAOPIoT] KOl KOTAYPOEPN ONUATOV o O0gdouévo @doua cvyvotntov. H
nebodoroyia avTN EQOPUOGTNKE YLl TV EVPECT] TOPEUPOADY GTO QPAGLLO. GLYVOTHTOV TOV
KOYEA®TOV GLOTHHOTOG KivTOv emkovoviov DCS 1800 oty gupOtepn meployn tov
Agxavorediov Attikne. o 10 oxomd avtd mpaypatomrombnkay eEOTEPIKES UETPNGELS GE
emieypéva onueio. H enelepyacio tov petpnocwv KatédeiEe v vmapén tapepPoidv 6to
eacpo Tov DCS 1800.

Yvuykekpléva, £yve peA&tn tov koyelwtol cvothpatog DCS 1800, tapovoidotnroy
T €10m mapepfordv, mapdydnkav ofjpoato DCS 1800 610 £pyostnplo pe xpron YNOoKNng
YEVVITPLOG KOl £YIVE EPYOOTNPLOKOS EAEYXOG — €EAY@YN YOPOKTINPIOTIKOV KOUUTLADV
nadntikov (BF ¢iktpo, opoalovikd kaimowa) kot evepyadv otoryeiov (LNA) pe ypnon HP
Network Analyzer. Emiong, koataypdenkav ot mapespPorés oe PC péow HP Spectrum
Analyzer Kot KatdAANAOL AOYIGHIKOD.

H pebodoroyia avty pmopet va yiver 0dnyog yio tnv mpaypotonoinon eEOtepikav M
ECOTEPIKDOV UETPNCEWV GE OMOLOONTOTE QACUO. CLYVOTNTOV, UE OMAEC OAAOYEG OTIG
pvOuiocelg tov avaivt) edcpatog. H yevikotnra g pebodoroyiog £ykettal 6to yeyovog 0Tt
€xovv Kataypagel OAa Ta fpato, amd TV TPOGTAGIN TOV TPOCOTIKOL Kol TOV E0TAGHOD
LEYXPL OVOAVTIKA OAQL TO GTASLN HLEEAYMYTG TOV LETPNCEWV.

AéEag Khawond: <<...... >>
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Yrooerypo wepiknyng (abstract) ota ayylkd Tov avritvmov mov vrofdireTon otig Bifirodnkeg

Abstract

The scope of this thesis was the development of a methodology in order to detect,
recognize and record signals in a certain spectrum. This methodology was applied to the
finding of interferences into the spectrum of the cellular mobile communications system
DCS 1800 in the wider area of the Attika basin. For that purpose, outdoor measurements
were carried out at selected sites. The processing of the measurements showed the existence
of interferences into the DCS 1800 spectrum.

Specifically, the DCS 1800 cellular system was studied and the interference theory
was presented. Furthermore, DCS 1800 signals were generated at the laboratory with the use
of a digital generator and a laboratory test - extraction of the characteristic curves - of
passive (Bandpass Filter, co-axial cables) and active elements (LNA) was carried out, using
a HP Network Analyzer. Moreover, the interferences were recorded on a hard disk through
a HP Spectrum Analyzer and proper software.

This methodology can be used as a guide for carrying out both outdoor and indoor
measurements in any spectrum, by making simple changes at the function keys of the
Spectrum Analyzer. The usefulness of the methodology is the specification of the procedure
of the measurements in steps, from the protection of the personnel and the equipment up to
the analytical stages of the measurements procedure.

Keywords: <<...... >>



H oeAida avt elvan oxdmpa AevKr).



Iivakag Tepreyopnévov

1 Ewayoy 1
1.1 <TitAOG TOL £)EL GYECT LLE TOV YEVIKOTEPO YDPO EPAPUOYNG TNG SIMAOUATIKIG wovveeeveneeenrens 1
1.2 AVTUKETUEVO OUTAMILOTIKTIC «uveuventeetieueeneentetetesuesteateeseeseeneanseseaseasesseeseeneessensansansesseesesseeseeneenean 1

1.2.1 ZOVELOQYOPE, ettt et ettt ettt ettt et e ke bt ettt enee e neenne e e enee 2
1.3 OPYOVOOT] KEULEVOU ..eeenerieniieeiieeiteetteeiteestteeieeeseeetaeeteessaeeseessaesseesseeenseessseessseesssesssseesnne 2

2 XyeTikég epyaoisg 3
2.1 <TitAOG Y10 OYETIKN BEUOUTIKT TEPLOYT 1>ttt 3
2.2 <T{Thog Y10 OYETIKT] OELOTIKN TTEPIOYMN 2™ -eeeuvieneeeiieeieenieente et et eeeestee st et eneeenteseeeseeeseeeeeeeeenes 3

3 Oz0pnTIKé VT6fadpo 4
3.1 <Ti{TAOG TEYVIKNG, LEBOSOAOYIOG, HOVTEAOU 1> ittt 4
3.2 <Tithog TeXVIKNG, LEDOSOAOYIOG, LOVTEROU 2 ... oottt sttt ettt ee et ee e e 4

4 <tithog oV 0QPopPd TNV avaivon Tov TpoPfAnpatog, m.y.: Opropnodc Aopuki Opordtnrog

AEVIPIKAY Aopdv> 5
4.1 <TitAOG IOV APOPE LOVTELOTOINGT, T.): AEVTIPIKEG OOUES KOL YPAPOL ..o 5
42  <tithog mov apopd opiGHd TPOPAUATOS, TT.Y: Optopds SOUIKNG AmOOTACTG SEVIP®Y Kot
L1000 TSRSt 5

5 <tiThOG TOV .POPE TNV ETiAVON TOV TPOPIpaTOC, T.X.: IIpocdiopiopds opdroywv

oévTpav Kar Yphowv> 6
5.1 <tithog OV aPopd teyviKn/alyopiBpo 1, m.y. Teyxvikn cvotadomoinomng yio Tpocdopiord
OLLOLOYMDV FEVTPOV KOL YPOPEIV.c..eeeeieeeeenietieteanteeneeeseesseesseesseeseensesseesseanseeseensesssesseesseenseensesnsesneesnes 6
52  <titAOC TOL APOPE TEXVIKN/OUAYOPIOLO 2. .oiniiiiieiiieiieeie ettt re v b eeseesaesseenees 7

6 A&oroynon 8
6.1 TTOPOETPOL CLELOROYNOTIG v envvenrrenreenreeirestesteesteesseeteeseesseesseesseessesssesssesssesseesseassesseesseesseessessenns 8
6.2 ZOOTILLOL OGLOAGYTIONG - eenveenerenteenteenteetiesteeteenteeseesueesaeesseeseenseeneeeseanseenseenseeneeeneesneenseeseenseenneenes 8
6.3 OPYOVOOT] TTEUPOULOTEV ...veereteenerierireeiieesiteeniteesteestteesiteesateessteessteessseessseessseesseeessseesseesssaeeneesnn 8
0.4 ATIOTEAEOLOTOL -ttt ettt ettt ettt ettt et e bt e s bt e bt e bt eateeb e e sbe e bt et e emteeseesbeesbeenbeenaeensesaeenee 9
6.5  ZUOVOYT] GUUTEPOGUATOV AELOAOYNOTG: +eeuveemreanrerneerieesieenteeteenteeneesseesseeseenseensesneesneesseeseeneeenes 9

7 Teyvikég Aemtopépereg 10



7.1

7.1.1

7.1.2

7.2

8.1
8.2

AETTOUEPELEG VAOTIOTINOTIG vevvevreevrerreereeereesreesseestesseesseeseesseassesssesseesseessesssenssesseesseessessenssesnes 10

STTTAOG OELUOTOC I ...ttt 10
STUTAOG GEUOTOG 2™ ...ttt ettt 10
TTAaTPOPLES KO TPOYPOUUUOTIOTIKE EPYOAEID ..evverrrerrereerreereeerenreesseesseesseesesssesseesseessessseenes 11
Eniloyog 12
ZHVOYN KOL CUTTEDGIGLLOTOL -t eeeenteenteenteestesteesteeseenseemeesneesseenseenteenseemsesseesseenseenseeneesaes 12
IMEANOVTUCEG ETUEKTOUOELG -+ venveenveerrernrererenseeseasseasaesssesseesseesesnsesssesseesssensesssesssesssesseesseessesssesnes 12

Bifroypagio 13




Ewcaywyn

1.1 <Titiog mov Eyel GYéon Ue TOV YEVIKOTEPO YDPO EPAPUOYNS
THG OIMAMUATIKIG>

Ed® ovtf kGvoupe ol YEVIKN TEPLYPOPT] TOL YOPOL EPUPUOYNG TNG OUTAMUOTIKNG.
AVOQEPOVILE TO YOPOKTNPLOTIKG TOV YMPOL KOl KOTUANYOVUE GTO YEVIKOTEPQ TPOPANUOTO
ov avtipetonilel o yopog. H ovinmon tov mpofinudtov 0o mpénel va mpoidedlel Tov
avayvootn Yo 10 Tt 0o Tpocmadnoel Vo aVTILETOTIGEL 1 SWTAMUOTIKY, XWOPIG OKOUN VO

ovVOQEPOLLOOTE GUYKEKPIUEVO GTO OVTIKEILEVO TNG OIMTAMUATIKNG,.
1.2 Avtikeiuevo OimAmuaTiKgg

Edd avapepopacte cvykekpyéva 610 Ti Bo kdvel 1 SITAOUATIKY. AVOQEPOVIE AETTOUEPDG
o) to TpoPfAuata wov Bo AbceL (Kot Tov MO EYOLV TEPTYPOUPEL YEVIKG GTNV TPOTYOOLEVN
gvotnta), Kot B) mog okomedel va Ta AVGEL.

Eivan onpavtikd kdmnowog mov Ba dwafdost v evotnTa avt vo KATAAGPEL GE ONUAVTIKO
Babud tov okomd Tng SWMAMUOTIKNG O0G KOl TIG TEXVIKEG OLOKOAEG TG, Y®pPic va glval
avaykaio va dgl OAa ta AAAa kepdAaio. H evotnta avt 0EAel TOAD Tpocoyn Kot KOADTEPO Vo

N YPAWETE POV £YETE YPAWEL OAO TOL VITOAOUTA KEPAALNL.



1.2.1 2vveopopa

Edd mapabétovpe apfuntikd cuykekpiuéveg evépyeleg/Avoeig/pebodoroyiec mov mapovctalet
N SMAG®UOTIKY KO AOVOLV T TPOPANLLOTO TOV VTOGYEDNKOE TNV TPOTYOVLEVT] EVOTNTA OTL

0o Aoel ) Sumhopatikn. Zuvndmg 1 VTOEVOTNTA QLT EXEL TV TOPAKAT® LOPON:

H ovveiopopd g dsimhmpatikig cvvoyiletal og eENG:
1. Mehetoope GLOTHUATO K.A.T.
2. Ylomowmoaue 3 alyopifuovc vToloyloHo K.A.T.
3. A&woioynoape Vv emidoon TV oAyopifumv kot fprikaue 6Tt KA.
4. Evoouotdodpe Toug olyopifuovg 6 TpOTLTO GUGTNUO K.A.T.

5.
1.3 Opyavwon keyuévoo

Ed® meprypdpovpe ta kKepdhoto g dSmAmpatiknig: 1 mpdtaon yi 1o T Oa €xel  kdbe
KePAAa10. Zvvilmc 1 evoTnTO QLT £XEL TV TOPAKAT® Hope1] (dev Ba cog mhpel Tavo and 1

UEYOAN TTOPAYPOPO):

Epyooieg oyxetikéc pe to avtikeipevo g dimhopatikng topovotdloviotl oto Kepdhawo 2 . To

Kepdrato 3 ouintd Oéuata poviehomoinone. Xto Kepdiaio 4 avontdocove K.A.T.



2YETIKES epyooieg

Ed® ypdpovue ocOviopo Tig Oepatikég meploy€g OTIC OTOIEG £YOVUE AVOKAADYWEL GYETIKEG
gpyaoiec, kol eEnyobue yoti ol mEPLOYEG €lval GYETIKEG e TN SUTAMUOTIKY. TN GLVEXELN
Balovpe 1 vwoevotnta Yo KEOe BepaTikn TEPLOYN, OOV Ko TEPLYPAPOVE CYETIKES EPYACIEG

GAAOV ETIOTNUOVOV.
2.1 <Titiog ya oyetikny Ocuatikny meproyny 1>

Edm meprypdgovtal epyacieg mov meptypdpovv diabéoipeg teyvoloyies/Loviéha/ebodoroyieg
o1 Bepatikn meproyn 1 Ko givot oyeTikég e T SIMA®UOTIKY.
Eivar onpovtico va tovifovpe Tig d1apopég oA Kol TIG OLOOTNTEG GE OXECT LE TN O1KN Uag

SUTAOUOTIKY.

2.2 <Titiog yio cyetiky Oguartikg wepioyny 2>



Ocwpntiro vaofabpo

Edd ypapovue cvvtopa Tig texvikég/uebodoroyieg/poviéla mov mbava Oa ypnouomomoet n
SWIMAMUATIKY Kol €lval ovoykKoio 1 KAtovonor Tovg omd ToV avayvmdotn .py ond tnv

TOPOVGINCT TG AVAAVONG Kol 6YES10GNG TOV CVGTHUOTOC.

[Mpdkertan yio teyviKéc/pebodoroyieg/poviéda mov £yxovv mpotadel amd aAdovg Kot dev gival

TPOTOTLTN OOVAELL TNG OUTAMUOTIKAG.
Meta Palovpe 1 evomnta yur kabe teyvikn/pebodoroyio/poviého, O6mov Kot Sivovpe

AemTOUEPT] TEPLYPOLPT).

3.1 <Titiog teyvikng, uebooolioyiog, uovréioo 1>



<TITAOG IOV APOPA. THY AVILVGH TOV
npofiinuotog, n.y.: Opiouog Aoutkny Ouoiotnrag

Aevrpikav Aouwmv>

Ed® Aéue ot1 Oa akohovbnoer 1 avdAvomn Tov TPOPANUATOS TOL SOTPAYLOTEVETOL 1)

SumAopoTK.

4.1 <titiog mov apopd povrelomoinon, m.y: AevIpikés ooués
Ko1 ypdpor >

Edd meprypdpovpe BEpoTo LOVTEAOTOINGTG TOV EVVOLMV TTOV YPTCULOTOLEL 1] SUTAMUATIKY.

4.2 <titdog mov apopd opicuo mpofijuaros, m.y: Opicuog
OOUIKHGS ATTOGTAGHS OEVTIPOY KAl YPAPOY >

Edd opilovpe 10 mpoPANUa avotnpd, divoviag Tovg KATAAANAOLS OplopovS Kot mhova

Kdmola Oewpnpota, TPOTAGELS, KA. T.



<TITAOG IOV APOPA. THY ETIAVGH TOV TPOPIUATOG,
w.y.: IHIpocolopicuog ouoloymyv oévipwy kai

YPaPOV>

Edd Aépe 611 Ba Teptypdyoupie TO KOPLO KOUUATL TNG OUTAMUATIKNG LG, TTOV Elval 6TV ovaia
N avantoén pebddwv Kot alyopiBumv yuo v emilvor Tov TPOPANUATOS OV OPIGOUE GTO

TPONYOOUEVO KEPEAMLO.

5.1 <titidog mov apopd teyvikny/alyopiBuo 1, m.y. Teyvikny
OVGTAOOTOINGHS Y10 TPOGOLOPIGUO OUOLOYMY OEVTPWV KAl
YPaPLV>

[eprypagég pmopodv va  yivoov PBaloviag KOUUATIO KMOKO 1  YELOOKMIIKA, KOl
TEPLYPAPOVTAC Ta. pe Adyl. Mnv Egyvdte va divete mlvto TopAdELyLOTO Y10 TO TG TPEYEL
£va, KOUUATL WELdOKMOK T.Y. Y10, Evav ahyopiOpo.

Av  éyete emiong Osopiuoto 7OV OmMOOEIKVOOLY  KOMOW  OMOTEAEGULOTO  TOV

TEYVIKOV/0AyopiBuwmv, Ta Palete £d@.






A&roloynon

Edd Aépe 611 B mapovcidcovpe Telpdpuota aEloAdynons TV TEXVIKOV UG
6.1 Iapauctpor aéroloynons

Edd meprypdpovpe Aertopuep®g ti mopapuétpoug Bo petprioovue kot Enyovue yioti olaAéEape

TIC TAPOUETPOVS AVTEC.
6.2 Xvotnua alloloynens

Ed® meptyploovpe To GUGTIL TOV YPTCULOTOUGALE Y10 VO, AELOAOYGOVUE TIG TEXVIKEG UOG.
Yovnbwg, n meplypaen yivetor pe keipevo kou pe évo, block diagram meprypagng tov

AELTOVPYLOV TOV GUGTYLLOTOG.

Av 10 obvotnuo givar peydro, 10te ovlnteiote pe tov emPAénovia pAmec xpewdleTal va
VIApYEL EEXMPIOTO KEQAANO HE TITAO «Zyedioon GLOTHUATOSH, OO EOiVETOL G (GAAO

TPOTLTO SIMAMUATIKNG (AVTO Y10 SIMAG®UOTIKEG TTOV £XOVV TN LOPPT) EQAPUOYNC).
6.3 Opyavwaon mepoudtv

Edd mepryphpovpe AeTTopepdS TOG opyavadcape To tewpapota. TLy.

o) ti oVvoAo dedopévav ypnoiporomaoapie (cLvOeTIKA, £Tolueg CLALOYEG)



B) i Tipég elyav d1dpopot TapdpeTpOL TOV GLGTHATOS AEIOAOYNONG, K.A.T.
6.4 Amotreiéouara

Ed® mapovoidlovpe 1o OMOTEAECHATO TOV LETPNCEDV UE LOPON YPUPIKOV TOPACTACE®DV.
Aivoope Aemtopepn €£QYNom Kol GYOAMOOUO TOV OMOTEAECUATOV, TAVIO G OYECT UE TO

TPOPAN O TOV O1 TEYVIKEG LG PIA000E0VV VoL ADGOLV.

Dpovieiote Vo OPOOOTOICETE TO UTOTEAECUATA OVAAOYO LE TIG TOPAUETPOVS TOV UETPUTE,

Y. YOPLOTE TO KOGTOG GE XPOVO amd TO KOGTOG GE YD PO.
6.5 2vvoyn councpocuatwv aéloioynons

Edd ocvvoyilovue ta cvumepdopato e a&lordynong. H cvvoyn va yivetor covtopo Kot

kaBapd, w.y. 1. oavtd, 2. T0 GAAo, K.0.K.



Teyvikég Jemrouépeies

Edd Aépe 611 B, akoAovOncouV TeVIKEG AETTOUEPELES TNG OUTAMUATIKNC.
7.1 Aemrouépeies viomoinong

Edd meprypagovpe Aemtopepmg Oéuato e SUTAMUATIKNG OV EXOVV TEXVIKO EVOLOQEPOV.
[Ipocdiopiote emopévac ta Bépata avtd, Paite (o evotnTa Yoo KAOE Eva Kot TEPYPAYTE TO
avalvtikd. H meprypoaen pmopel va yivelr Balovroc koppdtio KOSKa 1 WYELOOKMOIKA, Ko
TEPLYPAPOVTAG T Le Adylo. Mnv Eeyvate va divete mhvio mopadelyllata Yo 10 Tdg TPEYEL

£V0, KOPUATL KOSIKA T.Y. Yo Evav odyoplopo.
7.1.1 <Titiog Oéparog 1>



7.2 Ilatpopuss kai TpoypouuoTIcTIKA EPYOLELO

Ed® mepryploovTol o YopaKINPIoTIKG TG CLUYKEKPIUEVTG VAOTTOINGNG, OT®C 1 TAATPOPUA
OvVATTTUENG KOl EKTEAEONG, TA TPOYPUUUOTIOTIKG EPYOAELN, Ol OMALTHCELS TN EQAPLOYNG O
hardware, k.A.m. Emiong, mneptypdoetal Aemtopepdc 1 Ol0dKOGio €YKATAGTAONG NG
dumhopatikng oe vroloyiot|. [Ipocélte va divovtor OAEG Ol AETTOUEPELEG, TO ATAPAITITO

AOYIOKO KOl O ovaryKaieg puOuicelc.



Eniloyog

Edd Aéue 6T1 Bo cuvoyicove TV Topovcicon TG SUTAMUOTIKNG.
8.1 Xvvoyn kai coumepdouato

Ed® cuvoyilovpe o omoTeEAEoUATO TG STAMUOTIKAG KoL TEPTYPOAPOVLE TO GUUTEPCGILOTOL
OV TTPOEKLYAY, aPVNTIKA Kot OgTikd. EmPePardvovpe tn cuvelcpopd TS SITAOUATIKNG T

TPOPANLOTO TTOV AVOPEPALE GTIV ELGOYDYN.
8.2 MelAOVTIKES EMEKTAGEIS

Ed® divovpe 10€€g Y1 emEKTACT TNG OUTAMUATIKNC.
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