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Iepiinyn

2V mopovoa epyacio TapovstdleTol 0 GYEOAGUOC VOGS GUGTNUATOS PAVINP TOAAATADV
AELTOVPYLDV KOl YpGE®V, TO 0moio PacileTon o€ pio TAUTPOPUO AOYICUIKA EAEYYOLEVOL PASIO.
To cVvomua mpoopiletor TOCO Yoo AUVVTIKEG OGO Kol Y10, TOMTIKEG £Qaproyég acpaieiog. H
Aertovpyio Tov otnpiletal o (PO KOOV HOVAS®V VAIKOD, EAEYYOUEVOV OO pio YoUNnA0D
KOGTOVG EUTOPIKA O100€01Un LOVAda AOYICUIKE EAEYXOUEVOL PASLO.

Ot mBavES OUUVTIKEG €QOPUOYES TOV GUOTNUOTOS APOPOVV OTN GUAOEN GLVOP®V Kot
OTPOTIOTIKOV EYKATUGTAGE®V, PadlOEVIOMIGUO Béong (m.y. exbpikadv pavtdp), cvotiuoT
NAEKTPOVIKNG VIOGTNPIENG, KOOMG Kot GE Hia GEPA amd Asrtovpyieg pavidp, OTMG 1 EpELVa Kot
apokolovOnon. Ot ToMTIKEG EPAPLOYES OPOPOVY GE PASIOEVTOTIGUO BEOTG ONUATOV KIVITNG
AepoVviog (7., TUPAVOLL EIGEPYOUEVOV HETAVACTMOV), GUANEN £YKATACTACE®V, KOOMOS Kol OE
@OAAEN emlyelon Ko OaAdsG1ov Ydpov (.. Apavia).

To ovomuo Poaociletow o Asttovpyieg povidp ocvVEYOLS KVUUOTOC Kol SOUOPPMONG
ovyvotntag (FMCW) pe coumicon molpmv. O padloevtomiopog Kot 1 mopokorovdnon 0écemv
Kol ONUATOV EMTLYYAVETOL LECH NG eKTiunong g yoviog apiEng tov onuotog (DOA), 1
omoio. mpaypaTomoleitol oe eminedo LAIKOV, KoOMG Kol oty exTiunomn tov xpdvov aPiEng
(TOA), n omoia mpaypatonoteiton o€ enimedo enelepyaciog onpartog. 'Etot, mapéyetor Guvoikn
EKTIUNON TG GYETIKNG BE0MS Kot 0mdGTAGNG THG TNYNS TOV £XOPIKOV GNLOITOC.

H avartoén tov ovotiuotog Paciletar oto oyediacpd tov  podtocvyvotikod (RF)
VTOGVGTILATOG, TO Ooio amoteAeiton and pio vep-gvpeiag (MVNG GLGTOLIO KEPALDV KO TO
ovotuo tpopodociog e H ovotoyio Boaocileton oe kepaieg tomov Vivaldi, evd 1o chomua
TpoPodociag oto diktvmua tov mivake Butler. To televtaio Paciletor oe éva mpoéceata
npotafévia moAvoTpmpatikd culedkn Kot Tov avtictotryo eacnfé. H Asitovpyia vepevpeiog
Covng emtuyydvetal pe v ypNon 600 EAAEWMTIKOV TOVIOV GLEEVYUEVOV HECH EAAEUTTIKNG
oyopng. Ot kOPleg AeITOVPYIEG TOL GLOTNUATOG TEPIAAUPAVOLV TN LOPPOTOINGT KAl TN GAPMOT)
g KatevBuviikng axtivoforodpevng déoung, Kabmg kot Ty eneepyacio Twv oNUATOV Yo TV
extipumon g yoviag deiEng onuatog.

®o mopovclaoTeEl 0 OYESIOOUOG KOl 1) TPOCOUOIMOTN TOL GLOTHUOTOS, KAOMG Kol O
oYEOOUOC PACIKOV  VTO-UOVAO®V TOL  PadloGLYVOTIKOD VTocvoThuatos. Emmiéov, 0Oa
emdeyBel n wavotra Asttovpylog evpeiog (dVNG Kot ot dLVOTOTNTEG OCAPMOONG TNG
axtvooilovpevng dEGUNG.

Ev kataxAeidl, Oa mapatebovv cvopmepacuatikd oydia, kabmg Kot To HeEAAOVTIKA Prpato
Y10, TV OAOKAT|P®OCT) TOV GLGTHLLOTOG,
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Abstract

This work presents the design of a multi-purpose and multi-function software
defined radio based radar system addressing both military/defence and civilian
security applications. The system uses common hardware modules, all controlled by
an appropriate software platform, which is based on low cost commercially available
SDR products.

Possible military/defence applications include border and military camps guarding,
radio frequency source localizations (e.g. hostile radars), electronic support measures
(ESM) as well as a number of radar functions (searching and tracking). Civilian
applications exploit the same functionalities to offer radio frequency source
localizations (e.g. border intruders’ mobile devices) and personnel intrusion through
radar functions, addressing land and sea space guarding as well as critical facilities
security.

Radar functions will be primarily focused on frequency modulated continuous
wave (FMCW) and pulse compression radar functions. RF source tracking for mono-
static configurations will be mainly addressed through direction-of-arrival (DOA)
implemented at a hardware level and time-of-arrival (TOA) offered at a signal
processing level. These provide angular and range information respectively.

The emphasis is given on the design of the RF front-end of the system, which is
based on an ultra-wideband antenna array sub-unit. It is comprised of a planar Vivaldi
slot antenna array and a Butler matrix based feeding network. The latter is build based
on a recently introduced multilayer quadrature coupler and the related phase shifter.
The ultra wideband operation is achieved by dual elliptical patches coupled through
an also elliptical slot. The system main functions include shaping and scanning of the
directive radiated beam, along with the basic processing operations for the direction-
of-arrival estimations.

The system design and simulation will be presented, as well as the design of the
main sub-units of the RF front-end. Ultra-wideband operation and scanning
capabilities of the system will be also demonstrated.

Finally, conclusions and future steps for the completion of the project will be
discussed.



