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IMPUJIOKEHUE HA CITBTHUKOBUTE
CUCTEMMH B APMUATA

HNBanka JlumutpoBa
Bucwe yuuauuie no mejleKoOMyHuKayuu u nouju

Pe3tome. BoeHHHTE CIIBTHUKOBH KOMYHHKAIIMOHHH JIMHHHU TIO3BOJIIBAT CBBP-
3BaHETO Ha KOMYHHKAI[MOHHY IIEHTPOBE, pa3NpbCHATH TI0 cBeTa. Te Morar ma pabo-
TAT MPH NPOOIEMHHU ycoBusl. BaxeH ¢axkrop 3a OTOPaHUTEIHUTE CUCTEMH € Bb3-
MOXKHOCTTA 32 MOOHMITHOCT IPH KOMYHUKHPAHETO.
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BuBeaenne. CIbTHUKOBUTE CHCTEMH C€ H3MOJ3BAT 38 KOMYHHMKALUOHHU
nenu ot cpenara Ha 60-Te ronMHM Ha MUHaIHUS BeK. Pa3BuTtHeTo MM noBene
0 TosiBaTa Ha HOBM IMOKOJEHHUS OT YCIYTH, AOCTBHIIHU 3a OOLIECTBEHUS U
YacTHUA CEKTOp. MOOMIHUTE CI'BTHUKOBH yCIYTH, TOJOOHO Ha Ha3eMHHUTE
KJIEThYHU CUCTEMH, 3a1I0YBaT AeiHOCTTa cu OoT 80-Te roguHu ¢ obcimyXkBaHe
Ha MOOWJIHHS MOPCKH Ta3apeH cerMeHT. Bmocnencteue BB3IYLIHUTE,
Ha3eMHOMOOMJIHUTE M TMEpPCOHAJIHUTE CIBTHHUKOBHM KOMYHHUKAIlMH CBHIIO
npeThprusaBaT cBoeto paszpuTue. Cuura ce, ue XXI Bek € BeK Ha MOOUITHUTE
CI'bTHUKOBH KOMYHHUKAIUH.

3HauMMOCTTa Ha U3M0JI3BAHETO HA CAaTENUTHUTE TEXHOIOTUH HEPEKbCHATO Ha-
pacTBa M 3aeMa BCE MO-TOJISIMO MSICTO BbB BCE MIOBEUYE YOBEIIKH AEHHOCTH KaTo:

— HayKa W u3cjeqoBaresicka IeiHHocT (reorpadus, kKaprorpadus, reoJorus, reo-
JIe3Us1, APXEOJIOT s, METEOPOJIOTHS], ACTPOHOMHUS H AP.);

— TPaHCHOPT — HAaBHTAlWs U OPUEHTUPAHE NpH IBIKCHHWE HAa aBTOMOOWIIHH,
BB3IyIIHH U MOPCKU TPAHCIIOPTHHU CPENCTBA;

— KOMYHHKALUN — TEJIEBU3MOHHO U paAnopa3npbCKBaHe, JOCTHI 10 HHTEPHET,
MOOHITHY U TIEPCOHATHI KOMYHHUKAIINH, IIpeJaBaHe Ha TaHHHU;

— ThpCEHE U cllacsiBaHe MpH OEICTBUS U aBapUH U HE Ha TIOCIIEHO MACTO — BbB
BOCHHAaTa cdepa.

CrplecTBYBaT MHOXKECTBO Pa3IMYHU KJIACH(PHUKALUK HA CIO'BTHULMTE CIIOpPEN
Pa3InYHU TEXHU XapaKTEPUCTHKH, HO CIIOpE/ MpeTHa3sHaYeHUETO CH OUBAT: acTpo-
HOMHUYECKH, KOMyHUKAIIMOHHHU, HAONMIOAATeTHA, HABUTALIMOHHH, Pa3y3HaBaTeHH,
EHEPTUiHH, KOCMHYECKH CTAaHIIMU, METEOPOJIOTHYHH, OUOCITBTHULIH.
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Cropen XxapakTepUCTHKHUTE HA OpOUTHUTE, IO KOUTO C€ IBMXKAT OKOJIO 3eMATa,
OuBaT ClIeAHUTE OCHOBHH BUIOBE:

— HHCKa okojgo3emHa opouta (LEO: 500 — 2000 kM Hax 3eMHara MOBBPX-
HOCT);

— cpenHa okoJsio3emua opoura (MEO: 8000 — 20 000 km);

— reocrauuonapuaa opouta (GEO: 35 800 kM B paBHHHaTa Ha ExBatopa);

— nmoJsipHa opoura (PO: 700 — 800 kM Hax ABaTa moiroca);

— BucokoeauntTuyna opoura (HEO: nepureii okono 3000 xm u amoreit Hax
30 000 km) (Pelton, Oslund, & Marshall, 2004).

W3znon3BaneTo Ha pa3IMYHUTE TUTIOBE CITBTHULIN 32 BOCHHH LEJIH, TSIXHOTO B3aH-
MOZICHCTBHE U pa3lipeiesieHre [0 BUCOYNHA Ha OpOUTHTE ca TIOKa3aHu Ha ghue. 1.
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®urypa 1. BunoBe cbTHUIY C BOGHHO MPUJIOKEHHE M TEXHUTE OPOUTH

Hockopo ocnoBHo GEO opburara ce u3noi3Baiie 3a OCUTypsiBaHE Ha KOMY-
HUKAMOHHU yciyrd. C pa3BUTHETO Ha TEXHOJIOTHUUTE CTaHa BB3MOXKHO CI'BT-
HUKOBHTE MOTPEOUTEICKH TEPMHUHAIH Ja HaMaJesT A0 pa3MepuTe Ha JKOOHHUTE
TepMHUHAIM Ha Ha3eMHUTE KJIeThYHU cucTeMu. Ha na3apa ce nosiBuxa 1ByMOZOBH
TEPMHHAJIH, CbBMECTUMH C HA3€MHUTE U CITbTHUKOBUTE IMEPCOHATHA KOMYHHKa-
LMOHHU MpexH. ToBa cTaHa BH3MOXKHO OilarogapeHue Ha pa3BUTHETO HA CIBT-
HUKOBHTE MEPCOHATHN KOMYHHUKaMOHHU ycuyru (S-PCS), u3nomnssamum Hereo-
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cranmoHapau cnbTHHIM HA LEO opOutu Ha Bucounnam ot 750 g0 2000 km Han
3eMHaTa MOBBbPXHOCT.

Komepcuanuure cirbTHUKOBH KOMYHHUKAIIMU C€ pa3BUBaT ObP30 MO HATHCKA Ha
na3apHUTE U3UCKBaHUs. 3aTOBa ce Hajara OTOpaHUTEIHUTE KOMaHIHHU, KOMYHHKa-
uuoHHH 1 pasy3HaBarensnu (Command, Control, Communications and Intelligence)
CHCTEMH J1a U3M03BaT KOMEPCHUAIHU TEXHOJIOTHH B Mapaies ChC ChILECTBYBALIUTE
BOCHHU KOMYHHKALMOHHH CHCTEMH, KOMTO C€ M3IO0JI3BaT OCHOBHO B YETHPH Ha-
MpaBJIeHUs: Paguo- U TEIEBU3UOHHO Pa3NpbCKBaHEe Ha HU(PPOBO ChIBpPKAHUE IO
TPYIU U NOATPYNHU MOTPeOUTENH; MPEHOC Ha IM1ac U Bueo (OnarogapeHne Ha HHC-
kute pasxoaud Ha VSAT, Inmarsat u Iridium Mpexure u roneMure Bb3MOXKHOCTU
Ha caTeJMTUTE HA ONpEACICHH YECTOTH, MPEHOCHT Ha IIac Mpe3 CaTesIuT € Haii-
EBTUHUAT U HA-ObP3UAT HAYMH 32 JOCTUTaHE HA OTAAICYEHU TEPUTOPHH, KbAETO
JIMIICBAT Ha3eMHU ChOPBHKEHHS); IPEHOC Ha AaHHHU U AOCTHII 10 HHTEPHET; MOOHJI-
HU U NIEPCOHATHN KOMYHHUKalui. BoeHHUTE CIbTHUKOBY KOMYHUKAIIHOHHU JTUHUN
MO3BOJISIBAT CBBP3BAHETO HA KOMYHHKALMOHHH IIEHTPOBE, pa3NpbCHATH IO CBETA.
[Tpu ToBa Te mMoraT na pabOTAT MpU YCIOBHUS, KOUTO Ca MPOOJIEMHH 3a APYTHTE
BUJOBE KOMYHHMKALIUH, U 1a OCUTYPSABaT HAAEKIHU M KaY€CTBEHH KOMYHHUKAIUU B
obnacTtu 0e3 ChIIeCTBYBaIlla TEIEKOMyHUKAIMOHHA HHPpacTpyKTypa. MHOrO Ba-
JKeH (pakTop 3a OTOpaHUTETHUTE CUCTEMH Ce SIBsIBa Bb3MO)KHOCTTA 32 MOOMIIHOCT
npyd KOMYyHHKHpaHeTo. EqHa oT KoMepcHanHWTEe CI'bTHHUKOBH KOMYHUKAIIMOHHU
TEXHOJIOTUH, HaMepUia MPUJIOKEHUE B OTOPAaHUTEIIHUTE CUCTEMH, € T.Hap. VSAT
(Very Small Aperture Terminals) (Pelton, Oslund, & Marshall, 2004). O6uknOBEHO
B IMBUWIHUTE Tpuiioxenus: VSAT TtepmuHanure ca QUKCHpaHH, JOKaTO OTOpaHH-
TEJIHUTE ca Ha MOOMIIHY MJIaT(OPMH, KaTo Mo BpeMe Ha KOMYHUKAIL[MOHHH CEaHCH
Te ce ¢uxcupar. M3non3BanuTe 3a meiTa napaboIWYHU OIIeJaIHA aHTEHH ca C
auaMeTsp oT 1,5 1o 4,6 metpa, karo cibTHUIMTE ca HAa GEO opOuta. C momomira
Ha Ta3W TEXHOJIOTHUS € Bb3MOXKHO OBP30TO M3rpaskAaHe Ha MPEXH 3a MPEHOC Ha
m1ac, BUJIEO, JaHHH, (PaKC U MYITUMETUINHN NPUIIOKEeHUs1. VICTOpHUECKH TbPBHUAT
ro6ajeH onepaTtop Ha MOOWIIHHM CITbTHUKOBU YCIIYTH, U3IOJI3BaHU U 38 OTOpaHH-
TeJHY Leny, ¢ Inmarsat. 3a nenra oneparopsT u3nonssa 4 GEO cnbTHUKA, KaTo 32
nepuox ot okoio 20 TOOMHM YCIYTUTE Ca €BOJIIOMPAIH OT aHAIOTOB TenedoH 3a
MOPCKH NPHUIOKEHUS C IIeHa OT Nopsabka Ha 50 Xuil. Jonapa 10 MHPOKOJICHTOBU
ycayru GPRS cbe ckopoct ot 144 Kbps ot tuna Ha BGAN (Broadband Global
Area Network), ochIiiecTBsIBAHM OT MOPTaTHBHU TEPMUHAIM C TEeTIO Nox 1 Kg.

[Mogawbpkanara ot BoeHHOTO BemomcTBO Ha CAILl mbpBa rmobanHa cuctema
Ha LEO op6wura Iridium nocraBr Ha HOBO TEXHOIOTMYHO HUBO MOOMITHUTE CI'BT-
HUKOBU KOMyHHKanuu. B momenta Iridium cbc cBouTe 66 CIbTHUKA MPEAOCTABS
OTOPaHUTENIHN ¥ KOMEPCHAIHN MOOMIIHM yCIyTH OT THIIA IpeAaBaHe Ha Ijac u
JaHHH ¢ HUCKa ckopocT. Bropara cuctema Ha LEO opouta Global Star uznonssa
noaxozsm 3a oroOpanutennu uenn CDMA paguountepdeiic. Cucremara € cbe
3aTUXBalll (yHKIMH U C HESCHA B THPrOBCKO OTHOIIEHHE cba0a. OT Ka3aHOTO
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MO-rope cTaBa SCHO, Y€ 3acera Hai-moOpe oTpaboTeHaTa W ¢ HAH-TOJIEMH BB3-
MOYKHOCTH CITBbTHHKOBa KOMYHHKAallMOHHA TEXHOJOTHS 32 OTOPaHMTEIHH LENU
e VSAT. Ts obaue mpuTekaBa ChLUIECTBEHH HEAOCTATHLH, KATO TOJIIMO BpeMe-
3aKbCHEHUE Ha CUTHAINTE, KAKTO M MPOOJIEMH C HACOUBAHETO HA TECHUTE aHTCH-
Hu 1bun KbM GEO cmpTHUIMTE IpHU HEOOXOAMMOCT OT M'bJIHA MOOMIHOCT. U3-
MOJI3BaHUTE cera MOOMIIHM aHTEHH Ca C €JIEKTPOHHO MM MEXaHWUYHO CKaHUPaHe
U ChC CHUCTEMHU 3a CII€[ICHE 0 BIVIOBH KOOPAMHATH. ToBa I'M MpaBHU U3BBHPEAHO
CIIOKHH, CKBIIM M HEHAAS)KTHU B E€KCIUIOATalMsA, KAKTO U HUCKOTEXHOJIOTHYHHU
npu npousBonacTBo. [Ipobraemu npu mmpoxoneHToBute LEO cuctemu Bp3HUKBAT
JIOpH NpH PUKCHPaHU HA3eMHU TEPMHUHAIH MOPAIH IBHKCHUETO HA CITbTHUIIUTE
U HeMIpeKbCHATaTa Hy)kKJ1a OT CJIEICHETO UM M IPEXBHPIISHETO Ha KOMYHUKALIMHUTE
OT €MH CITbTHHUK KbM ApyrT. Criopen Bonemu B Opanma cnennanucta B CALL, a
pasbupa ce, u B LMl CBAT, ChILECTBYBAa OIPOMHA HYXKJa U Ma3ap OT TepMHUHa-
71, 00OpYIBaHU C aHTEHU CHC CIEIHUTE OCHOBHHM XapaKTEPUCTUKH: MJIOCKH, C
HAIpPEYHU pa3MEepH OT MOpAIbKa HA HAKOJIKO MHJIUMETPA C OrJie] MOHTHPAHETO
UM B TIOKpDUBUTE Ha JIEKH KOJIM, CAMOJIETH U Ap. 0€3 N3MEHEHUE Ha BHHIIHUS B
U IpoQuJI Ha HOCUTENS, C EICKTPOHHO CKaHHpaHe C Orvie/l MpeMaxBaHe Ha Me-
XaHUYHO JBUKEIIMTE C€ €JIEMEHTH, JOBEXKAIIN O HUCKA HAalEeKIHOCT, BUCOKA
LeHa, IyM ¥ BuOpanuu. EBTHHM, ¢ orvien neHaTa Ha IpueMo-IpeaaBaTeieH Tep-
MUHAaJ ¢ aHTeHaTa Jia He HaJXBbPJs Ta3u Ha OOMKHOBEH MEPCOHATIEH KOMITIOTBD
— OT MOPsIIbKA HA HAKOJIKOCTOTUH Aonapa. [lonoOHu anTeHu Beue 35 roguHu ca
MedTa 3a CHELUAJUCTUTE M0 CIIbTHUKOBH KOMyHHKanuu. Knacudeckure pene-
HUS Ha (a3upaHyd aHTEHHU PEIIETKU C eJIeKTPOHHO CKaHUpaHe, MO3HAaTH OT BO-
€HHUTE paJlapHU CHUCTEMH, HE OTIOBapsT Ha TOPHUTE M3HUCKBaHUA. OUEBHIHO €,
4e 3a CIpaBsHETO ¢ MpobnemMa TpsOBa Aa ce ThPCAT NPUHIUITHO HOBH BapHAHTH.
Onwutu 3a pemaBaHe Ha Topen30poeHUTe MPOOIEMHU Ha IPUHLIUITHO HOBa 0a3a ce
NpaBAT U y Hac. ENHO HOBO TexHUYecko npeanoxkeHue e IIpocTpaHcTBeHO-KO-
penanuonHa oopabotka (Spatial Correlation Processing —SCP) (Demirev, 2004;
Demirev & Efremov, 2004).

Bropwxenute cunn Ha CAILl u ronemute crpanute uneHku ot HATO usnon-
3BaT CBOM COOCTBEHH CIELUAIN3UPaHH BOCHHH CITBTHUKOBH KOMYHUKALIMOHHU
cuctemu: DSCS, MILSTAR, FLTSATCOM, AFSATCOM, NATO, SKYNET,
SICRAL u np., KOUTO HEMPEKBCHATO C€ Pa3BUBAT YCIOPEAHO C YCHBBPIIEHCTBA-
HETO Ha KOMYHUKAI[MOHHUTE U KOCMHUYECKHUTE TEXHOJIOTHU. 3a BOCHHHU IIENU Ce
M3MOJI3BAT U HSKOJIKO CITBTHUKOBU PaJMOHABUTALMOHHU CUCTEMH, KOUTO ONpese-
JISIT TOJIOKEHUETO, CKOPOCTTa M BPEMETO BbB BCSIKa TOYKA HAa 36MHOTO KBJIOO U
OKoJI03eMHara opOuta B peaiaHo Bpeme. GPS e mpoekTtupaHa U KOHTpoIUpaHa OT
BropbkeHuTe cuiu Ha CAILL, ITTOHACC e pycka cbTHUKOBA paJiOHaBUTAlMOH-
Ha cucrema, [AJIMJIEO (Galileo) e eBporeiicku MpOeKT Ha CITBTHUKOBA CUCTEMA
3a HaBWTanus, 3amucieH kato anrepHarusa Ha GPS u ITIOHACC, u crbTHUKOBA
cucrema Compass CNSS — Compass navigation satellite system.
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3akawdenne. M3non3BaHeT0 Ha CATEIMTHUTE KOMYHHUKAIIMOHHU CHUCTEMH B
rOJIeMH TIO pa3Max MHOTOHAIIMOHAHU OIEpallMy JaBa IMO-TOJsIMAa I'bBKaBOCT U
cB00O/Ia P U3TPAKIAHE HA KOMYHUKAIIMOHHY WH(OPMAIIMOHHY CUCTEMH, TapaH-
THUPAKKU BHCOKA CTETIEH Ha aBTOHOMHOCT, HAICKIHOCT, YCTOWYMBOCT U ONICPATHB-
HOCT Ha CHCTEMara 3a KOMaHJBaHE W ylpaBieHue. bbp3uTte TeMIoBe, C KOUTO ce
pa3BUBaT CaTEIMTHUTE KOMYHHUKAIIUY, TIOBUIIIABAHETO HA OPOs HA MPEXKUTE, 30HUTE
Ha MMOKPHUTHUE, MPOIMyCKaTelIHATa CIIOCOOHOCT Ha KaHAINUTE, IPEJIaraHuTe yCIIyTH
Y TAXHOTO KaQ4eCTBO Ca B OCHOBAaTa HA 3HAYUTEITHHS PBCT HA TAXHOTO MPAKTUYECCKO
npuioxkeHue. brirapckara apMusi UMa HaTpyHaH OMUT B HAKOJIKO MEKIYHAPOIHU
oneparuu (bocha, Adranucran, Upak). B Obaele u3non3BaHeTo Ha CaTeIMTHU
KOMYHHKAIIMOHHY ¥ HABUTAITMOHHU CUCTEMH IIIE CE MTPEBhPHE B HEU3MEHHA YacT OT
CUCTEeMaTa 3a KOMaH/[BaHE U YIIPaBJICHUE HA BOMCKHUTE U OPBXUATA. TAXHOTO IpH-
JIOXKCHUE 1I¢ HApacTBa YCIIOPEIHO C HABIU3aHETO Ha HOBU BUCOKOTEXHOJIIOTUYHH
OpBKEHWHU CUCTEMH, KOUTO, OT CBOSI CTpaHa, II¢ YBEIUYaT H3UCKBAHHUITA KbM CHC-
temara 3a C*YISR (Command, control, communications, computers, intelligence,
surveillance, and reconnaissance — KomanBaHe, KOHTPOJI, KOMYHUKAIVH, KOMITFOT-
pH, pa3y3HaBaHE U HAOIIONCHUE).

NOTES / BEJEXKKHA

1. ABTOPBT € CTyJIeHT BbB Buclile yuniuiie 1o TeqeKoMyHUKaIWH U TTOIIH.
Koncynrant npu pa3paboTBane Ha HACTOSIIHUS TEKCT € Mpod. 1.T.H UHXK. nmu-
Tep Panes, karenpa ,,TenekomyHukauuu‘‘, @akyaTeT Mo TEIEKOMYHUKALMU U
MEHHUDKMBHT, Buciie yunnmiie 1mo TeJekoMyHuKanuu 1 nomm. E-mail: rector@
utp.bg

2. http://space.au.af.mil/primer/satellite_communications
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APPLICATION OF SATELLITE SYSTEMS IN ARMY

Abstract. The military satellite communication lines allow connection of
communication centers scattered around the world. They can work in problematic
conditions. An important factor in defense systems is the possibility of mobility in
communication.
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