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[IpeanoxxeH BapuaHT pafAnOIOKaTOpa HOBOTO MOKOJECHHUS UIS UCIICTYEPCKHUX CITY>KO PEernoHalbHBIX
a’3pOAPOMOB, PEeHIAIOIINI MPOdJIeMy UMITOPTO3aMEIIEHHS TEINIOBU3UOHHOTO JaTYMKa B CO31aBaeMOM
a’POAPOMHON cucTeMe YAAIEHHOW Aucneryepusanuu. [IpeanoxkeHHbIi pagruoaokaTop obecrneunBaetT
peleHre UMIopTo3aMenieHus He nocTasisieMoro B PO MK-naTunka cUCTeMBl yIaln€HHOTO THCIIET-
YHPOBAHUS ad3ponopToB. [loka3aHo, UTO AOMOIHUTENFHBIMU NIPEUMYIIECTBAMH TaKOTO PEIICHHS CTa-
HOBSITCSI yCTOWYMBOCTHh K HEOJIArONPHUATHBIM METEOPOJIOTNYECKUM (haKTOpaM M BO3MOKHOCTH OJJHO-
BPEMEHHOTO CONPOBOXKIEHHUS MHOTUX LieNed, Cper KOTOPBIX HE TOJbKO BO3IYIIHBIE CyJa, HO U IpY-

rue 00beKTHI Ha TEPPUTOPHU JIETHOTO TOJIS.

KiaoueBble ciioBa: paanoiokanus, yHAaJCHHas JAUCIICTYCpU3allnsd, TEIIOBU3UOHHBIA JaT4YuK,

PETHOHAIBHBIN a3p0JIPOM, HH(PPAKPACHBIH ANAIa30H

BBeaeHue

B nacrosiiiee Bpemsi B Haleil cTpaHe pa3BUTHUE IPaKJIaHCKOTO aBUALIMOHHOTO TPaHCIOpTa
UJET B CIENYIOLIMX HAIPABICHUSIX:
® BO-TIEPBBIX, HAUMHAET BO3POXKIATHCSA aBHAIIMOHHOE COOOIIEHUE HAMPSMYI0 MEXIy peruoHa-

MU, TIPOBOJIATCS PAOOTHI IO BOCCTAHOBJICHHUIO OPOIIIEHHBIX a3POIPOMOB;
® BO-BTOPBIX, MHTEHCHUBHO Pa3BUBACTCsS Mayas aBHAIUsl KaK TPAHCIIOPTHOE CPEICTBO M Kak
CPEACTBO pa3BJICUYECHUS.

Jnst GyHKIMOHUPOBAHUSI BCEX THUIIOB T'PAXKIAHCKUX BO3AYIIHBIX CYIOB TPEeOYIOTCS a’po-
JPOMBI, OCHAIIEHHbIE HEOOXOIUMOM CiIyk00i ¢ MHGOPMAIMOHHBIMU JaTYMKaMH, OOECIeuu-
BAIOIIMMU JUCIIeTYepa HeoOXoauMoi nHpopmMalmeit s 6e30MacHOro yIpaBIeHUs TPAHCIIOPT-
HBIMH IIOTOKaMH, KaK B BO3AyX€, TAK U Ha JIETHOM moJie. L{enpro HacTosAlel CTaTbu SBIISETCS

PacCMOTPEHME HOBEUIIEH TEHECHLIUN OCHAILEHUS a3pOAPOMOB CUCTEMAaMH YAAJIEHHOIO AUCIIET-
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YUPOBAHUS U MPEIOMIICHHE 3TOM TEHICHLIUU B MPAKTUYECKYIO IUIOCKOCTh BHEPEHUS Hanboee
MEPCIIEKTUBHON OTEYECTBEHHOM PAJAMOJIOKAIMOHHOM TEXHOJIOTHH CBEPXKOPOTKOUMITYJIbCHOMU
panuonokanuu (CKUPJI) B panunonokannonnsie cucteMsl 063o0pa nérHoro noss (OJIIT) aspo-
IpoMoB [1].

1. OcHOBHaAa 4acCcThb

B asponoprax MeramojaucoB U KPYIHBIX PETMOHAJIBHBIX LEHTPAX CYIIECTBYIOT JUCIETUYEP-
CKHE CITYyXOBbI, C Pa3IMYHBIMUA HH(OPMAIIMOHHBIMH JITATYNKAMH, B IIEPBYIO OYEPE/Ib 3TO HECKOJIb-
ko tunoB cnenuanusupoBaHHbix PJIC u TB-kamepsl. B To ke Bpems faxe B CyIIECTBYIOIIHUX
PErMOHANBHBIX a3pPOIOPTAX OCHALIECHHUE JUCHETYEPCKUX CIIYKO COBPEMEHHBIMH MH(pOpPMalUOH-
HBIMU JAaTYMKaMM IIPAKTUYECKH OTCYTCTBYET. Y CTapeBllee paguoIoKalMOHHOEe 000pyJ0BaHUE B
a’poropTax MPUBOJUT K TPareIusiM ¢ 4eJIOBEYECKUMH kepTBaMu. Emé xyxe oOCTOHT neno ¢
OCHAILICHUEM a3pOJIPOMOB MAJION aBHALMH.

[ToHATHO, YTO MPH IIUPOKOM Pa3BUTHM HEOONIBLIMX M cJa00 HArpyKEHHBIX a3pOAPOMOB
CHIDKEHHME 3aTpaT Ha pPealn3alrio MHPOPMALMOHHO-TUCIETYEPCKON MOINEPKKU CTAHOBUTCS
BECbMa aKkTyalbHOU 3amaueil. Kak y Hac, Tak U B Jpyrux cTpaHax, IpoOJieMy pelaroT IMyTEM
MPUMEHEHHSI YHUBEPCAIBHBIX MH(OPMAIIMOHHBIX JaTYNKOB. BriepBbie B OTE€UYECTBEHHOH Mpax-
TUKE TpeJIaraeTcs Co3Aanne yAaaéHHO-IIEHTPAIM30BAHHBIX TUCIETYEPCKUX CITYKO0, KOT/ia OJJUH
JHCTIeTYEp HAXOAUTCA Ha OOJIBIIOM (COTHHM KHJIOMETPOB) PACCTOSIHUM OT 00CITYXHBAEMbIX a’po-
IIOPTOB, MM€s MPU 3TOM BO3MOYKHOCTb KOHTPOJIMPOBATH IOJETBI C HECKOJIBKHX a’pOIOpPTOB
YAQIEHHO C OMOIIBIO CUCTEMBI TUCTAHIIMOHHBIX JaTYMKOB.

B wactHocTH 1U1s O1HOTO M3 a’poApomMoB MockoBckoro pernosna (noc. Epmonuno, Kamyx-
CKOM 00J1aCTH), KOTOPBIN Mepeodopy1yeTcsl B HACTOsAIIEe BpeMs IIsl OpraHu3auy 0a3upoBaHus
aBHaKoOMIIaHUH JoykocTepoB (aBuakomnanus «HOTaiip» yxe momyuuniia pasperiesue Ha 6a3upo-
BaHUE Ha a’poJpoME), NMPENOJAraeTcs yCTaHOBKA CHUCTEMbI YAANEHHOTO IUCIETUYMPOBAHUSA,
dbupmbr Frequentis, mocTpoeHHOI Ha OCHOBE CIICAYIONMX MaT4ikoB: TB-kamep, TerioBu3opa u
Ja3epHoro JanbHoMmepa. OO0Imas KOHIEMIUS MOCTPOCHUSI TaKOW CHUCTEMBI NMpHUBeieHa Ha puc. 1
[2].

Konmuemnus dupmer Frequentis npeaycmarpuBaetr o0beuHEHNE HAOOpa HHPOPMAITHOHHBIX
JATYMKOB JIOKAIBHOTO a’poriopTa M YAAJEHHBIH KOMaHIHBIN 1EHTp (OamrHio) mocpeacTBOM Ce-
TEBBIX TEXHOJIOTUM C €IMHOM LIKaJIOH BPEMEHU U MUHUMAJIBHOM 3a/1€P’KKON JTOCTaBKU JIaHHBIX.
IIpu 5TOM enuHBIN ynanéHHBIH KOMAHAHBIM IIEHTP CIIOCOOEH OOCTyKHBaTh HECKOJIBKO PEruo-

HaJbHBIX a3POJIPOMOB.
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: Remote Tower Center
i other TAPtools |
! or 3rd Party Systems ;
! :
: Support Information
Panorama Camera smartVISION : smartVISION ; smartVISION | : Surveillance Data
360°, Infrared Camera Server Tracker  :WAN Adapter | Flight Data
1
|
i smartVISION
i Client
|
Pan Tilt Zoom Camera !
':fi;i:iesﬁ::fr SMartVISION : smartVISION | smartVISION |
; Camera Server Tracker WAN Adapter :
Distance Mesurement [
Light Gun i
! smartVISION
! Client (Backup)
i
Backup Cameras SmartVISION | smartVISION | smartVISION | | Recording
x 60° Visual !
3x 607 Visua Camera Server Tracker WAN Adapter5 : (DIVOS)
| |
| Management
i Server (FMS)
|

Puc. 1 Cxema mocTpoeHust yaaaéHHOM CHCTeMBbI KOHTpOIs pupmel Frequentis

WNndopmanus TB-kamep I0HKHA TOTONHATHCS B HOYHOE BPEMs M MPH YXYIIICHUH TTOTO/-
HBIX ycioBul nzoopaxenuem ¢ MK-kameps (TertoBuszopa) cM. puc. 2. Opranuzanus yjaaiéHHo-

ro MecTa JUcCIeTuepa MnpejacTaBieHa Ha puc. 3.

Puc. 2. TIpumep uzo6paxenust JIA ¢ UK-kamepbl B peKUMe COIPOBOKIACHHS.
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) AUGMENTED PANORAMA VIEW

Full Day / Night View (IR Camera)
Detect & Track Objects

« Call Sign, Position & Distance display
Embedded weather information

)  ENHANCED BINOCULAR

Long range Pan Tilt Zoom (PTZ) IR camera

* Follow objects automatically

Laser based distance measuring
Integrated with panorama view

e INTEGRATED CONTROL PANEL

PTZ Camera via 360° panorama
* |[nitiate tracking & target selection
* Show / hide Overlay Information
* Integrated Flight Data & support
information

@) 3D SURVEILLANCE DISPLAY

.

Free selection of viewing angle
Visualize view of PTZ camera

Object selection for Binocular tracking
Based on ADS-B / MLAT data

Puc. 3. Oprannzanus yganéHHOTo pabovero MecTa aucreTdepa.

Xapaxrepuctuku npumensiemoro MK-cencopa nmpuseaens! B Tabn. 1. OmgHako B CIOXKUB-

IIHUXCs B HACTOALIEC BPEMS YCIIOBUAX BSaHMOHeﬁCTBHH Poccum co CTpaHaMH EC, HHaHI/IpyeMHﬁ

K IIOCTaBKE€ I/IK-I[aT‘-II/IK noamnmanaacT 1o CIIMmCOK Ol"paHI/I‘-IeHI/Iﬁ BBICOKOTCXHOJIOTUYHBIX TOBAPOB,

IIOCTaBJIACMBIX B POCCI/IIO, 4YTO NPUBOAUT K HEBO3MOXKHOCTU ITOJHOUCHHOI'O O60py210BaHI/I$I JI0-

KaJIbHOr'o a3poapoma 3aHJ'IaHI/Ip0BaHHOﬁ CHCTEMOM JAaTYUKOB, MMOCKOJIBKY aHAJIOTUYHOI'O Kjacca

I/IK'CGHCOpLI B HaIlleu CTPAHC HC ITPOU3BOAATCA.

Tao6auua 1. Xapaxrepuctuku MK-ceHcopa cucTeMbl JUCTAHIIMOHHOTO JUCTIETYUPOBAHUS

ITapamerp 3HaueHHe
Field of view (horizontally), ° 360

Field of view (vertically) for short range detection, ° 15<x<20
Remote offset adjustment during operation, ° from +30 to -20
Resolution AZ 360°, columns 7200
Resolution EL, lines 576
Image refresh rate, Hz >3
Spectrum range, pm 8...12
Fibre optic data transmission (transmitter), nm 1550
Fibre optic data transmission (receiver), nm 1310
Cooler temperature. ° Kelvin <80
Cooling time until thermal sight is ready, minutes <8
Supply voltage, V, DC 28

Typ. Power consumption, W 280
Weight, kg <50
Operational temperature, °C -10...+55
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O‘-IeBI/IZ[HBIM HEAOCTAaTKOM Hpe[[ﬂO)KeHHOﬁ CUCTCMBI SABJISICTCA OAHOKAHAJIbBHOCTb U3MCPHUTC-
JisI AUCTAaHIIUU A0 LCIU. ITonHbIN KOMILIEKT JaTYUKOB, Hpez[JIaraeMHﬁ K YCTaHOBKC Ha CTOPOHC
aspornopta, pupmoii Frequentis nmpusenéu Ha puc. 4.

smartVISION- smartVISION- Sensors smartVISION-PTZ with Daylight Camera
360°-IR-Sensor 180°-Daylight-Sensor Options: IR-Camera, LightGun and LRF

GgE |
e )

28voC

Gge |
FRETNe PR Rsizazes

Server Equipment (19"-Chassis)

.360°IR-Server FRST et 180°-Daylight Server* PTZServer

Applications. GE Applicatons Applications:

1) interOp-FW with 360*-IR-Comm BASHe) 1) interOp-FW with 180"-Daylight-Comm 1) interOp-FW with PTZ-Comm
2) MMT 2) MMT (SAS) 2) MMT (PT2)

e 60,264 VAC With SO/ 0H e
50-264 VAC with S060Ha J

[

EMemet mandwadih approx. 7 MBUS)

0284 VAC win samm—w
el

19" Switch/Router
Ethemel Dascwidm approx. § Mts)
Cma-Net
E— Etnernet (bandwidth spprox. 3 moiLs)
Cend-Net

DFS-WAN b

(Bandwieth spprox. 15 M)

Puc. 4 KoMIUIEKT JaTYNKOB Ha CTOPOHE a3poIopTa.

[pennoxenHoe B mpoekTe Gpupmbl Frequentis coueTanue AaTYMKOB M UX TEXHHUUYECKHE BO3-
MO>KHOCTH TIO YIPaBJIEHUIO BO3AYIIHBIM JIBH)KEHUEM U JTUCIETUYMPOBAHUIO MOJIETOB HE MPUBBIY-
HO ans Poccun, B epByro ouepeib BbI3bIBAET MHOTO BOIPOCOB MX (PYHKIIMOHUPOBAHUE B CIIOXK-
HBIX METEOYCJIOBHSIX. B yacTHOCTH, HE 0UEBUHO COOTBETCTBHE TaK 000PYIOBAHHOTO a3pONopTa
HOpMaM JIETHOM rogHocTH PO [3, 4].

B nacrosiiiee Bpemst cuutaeTcs, 4To HauOoJiee yHUBEpCATbHBIM MH()OPMAIIMOHHBIM JaT4YH-
KOM JUIs1 KOHTPOJISI IOCAJKU U PYJIEHUS 110 JETHOMY IIOJIIO SIBIISIETCS paguosiokaTop. BHenpenue
HOBBIX TEXHOJIOTMI B paJHOJIOKAIIMK U B IEPBYIO OUYepeb OTEUECTBEHHAs TEXHOJOTUSI CBEPXKO-
potkoumnynbcHOM paguonokaruu (CKUPJI) [5, 6] o0ecneunBaoT TOYHOCTh U AETAIU3ALUIO
M300pakeHUs] Ha UHJMKATOPE, a TaK e OLEHKU JalIbHOCTH, JIOCTaTOYHbIE JJIs JUCIIETYUPOBa-
HUS TOJNETOB, U IO PSly MapaMeTpoB (HapUMep paspellaronieil CnocoOHOCTH MO AalbHOCTH)
peBoCcXoAT TpeboBanus HopmaTuBoB At PJIC 0630pa nérHoro noss [7].

JXenanue MOBBICUTH XapaKTEPUCTHKH YTJIOBOTO pa3pelieHus WH(POPMAIMOHHOTO J1aT4nKa
MIPUBOJUT K 3aMEHE pPaJHOJIOKAlMOHHBIX cHcTeM Ha TeneBu3noHHble M MK-matumkn. OpHako
TpeOOBaHUE BCEMOTOTHOCTH CPEJICTB HAOMIOJCHUS U KOHTPOJIS,, HEOOXOAUMBIX Ul AUCIIETYEpa
3acTaBiIsieT OTKa3aThCsl OT Takoro mnoaxona. Takum oOpa3om, BIEpBbI€ MpEAsaraeTcs 3aMEeHUTh
UK-pgaTunk paarosokaiimoHHbIM 1atdukoM 1o TexHonorun CKUPJL. OnpenenéHuas ClI0KHOCTb
B TaKOH 3aMeHe BO3HMKAeT M3-3a HECOOTBETCTBUS TeMmMa U 00bEMA aHHBIX PA3JIUYHBIX JaT4H-
KOB, OJIHAKO 3TO MPEMATCTBHE MOXET OBITh MPEOJI0JCHO MpH Neperaue K yaanaéHHOMY AUCIIeT-

yepy BuaeoaanHsix ¢ PMO PJIC, paboTaromieii B aBTOMaTHUECKOM PEeKUME.
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[Ipennaraemass MuorodynkimonanpHas PJIC ocnoBannas Ha texHosmorun CKUPJI oGecme-

YMBAIOT PELICHUE CIEAYIONHMX 3a1a4d [8]:

KOHTPOJIb JIETHOTO TIOJIS a3POIpOMa,

obecrnieueHne nucrerdnpoBanus nosuetoB BC B 30He a3poapoma,
KOHTPOJIb TIOCAIKH/B3NIETA,

OXpaHHbIC (PYHKIUHU B 30HE a3pPOAPOMA.

IToBBIIEHHNE KadyecTBA PEIICHUA JaHHBIX p33H006pa3HBIX 3aJa4 obecneynBaeTcs HCI0Ib30-

BaHHCM TCXHOJIOIMHU CBerKOpOTKOHMHYHbCHOﬁ paaruoJIoOKalr, KOTopasa IMO3BOJIACT pCain3o-

BaTh YHHKaJIbHBIC HHPOPMALIMOHHBIE CBOMCTBA B UX uucie [9, 10]:

BBICOKAsk KOHTPACTHOCTh paauoiokannmoHHoro uzobOpaxenusi (PJIN) BcnmeacTBue maiioro
MUMITYJIbCHOTO 00beMa U OTCYTCTBHUSI OOKOBBIX JICTIECTKOB Y aBTOKOPPEISILIMOHHON (PYHKITUH
UMITyJICHOTO CHUTHAJIA;

BO3MO>KHOCThH HaOJMIOACHUS 1ieniei ¢ ManbiM 3HadeHueM JIIP Ha ¢onHe moacTunaromieit mo-
BEPXHOCTH 3a CUET YMEHBIICHHS MOIIHOCTH (DOHOBOHM 3aCBETKH U, CIEAOBATEIbHO, POCTa
OTHOIICHUS CUTHAJ/(OH. AHAIOTMYHO YMEHBINAETCS BIMSHHUE THIPOMETEOPOB MU OOJa-
KOB, C Y4€TOM TOTO, YTO PACCESIHHE OTpPENEesIeTCs He TUIONMAAbl0, a 00bEMOM 3JIEMEHTap-
HBIX OTpaKaTeleu;

BO3MOKHOCThH HaOIOZIeHUs 11ejieit ¢ ManbiM 3HaueHueMm OIIP B HemocpencTBeHHOM Omu30-
CTH OT UHTCHCHUBHO OTPAXAIOMIUX ueneﬁ 1 MCCTHBIX MPCIAMETOB 3a CUET OTCYTCTBHA 00KO-
BBIX JIETIECTKOB Y aBTOKOPPEISIIIHOHHON (PYHKIINU;

BO3MOKHOCTh CEJICKIIMU ABMXKYIIUXCS Ieneil 6e3 ucmnonb3oBanust 3¢ dexra Jomiepa, a,
CJIEIOBATENbHO, OTCYTCTBHE «CJEMBIX CKOPOCTEI» B BOZMOXKHOM JIMara3oHe CKOPOCTEH Iie-
T,

BO3MOXXHOCTh HeTpaekTopHoro orpeaeneHus opueHtanuu BC Ha P/l 3a cuér peanuzanuu
pexuMa pauoBUICHUS (CM. pHC. 5);

Majasi CpeHsIs MOIITHOCTh M3JIy4eHHs 32 CYET BHICOKON CKBaKHOCTH 30HAMPYIOIINX CUTHA-
noB [11], obecneunBaromas KOJOTHYECKyI0 Oe3omacHocTh npeanaraemoit PJIC.

Huxe mnpuBeneHbl pe3ynbTaThl MOJUTOHHBIX HcnbiTaHU Makera PJIC mo TexHomoruu

CKUPJI HWIUTIOCTPUPYIOIIUE BBICOKOC KaUCCTBO IMOJIYHYaCMbIX PAAUOJIOKAIIMOHHBIX 1/1306pa>1<e-

Huil. Ha puc. 5 npencrasnena ¢otorpadus u cooTBETCTBYIOLIEE €l PaJUOIOKAMOHHOE H30-

OpaxkeHHe MaHeBpHpyrollero Ha pynéxHoil nopoxke (P/) An-24. Ha PJIM xopoiio BUIHEI Ta-

Oaputbl u opueHTarus camonéra. [Ipumenenue texnomorun CKUPJI BrepBbie mMO3BONISIET HC-

MI0JIb30BaTh HE TPaeKTOpHYIO MH(popMaruio 1 onpeaenenus opuentauuu BC na PJ] u BIIIIL,
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YTO 0COOCHHO BaKHO MPH MaJIbIX CKOpPOCTAX aBkeHus. Kpome toro Ha PJIM koHTpacTHO BHI-

JeNIIeTCS TPaHUIa MKy TPaBoO JIETHOTO Mo 1 6eToHoM PJI.

Puc. 5 Habmonerne CKU PJIC opuenrtamun AH-24 Ha P/I.

B kauecTBe miuIOCTpaniM BO3MOXHOCTHU OIPENEICHHS U Paclo3HABaHMSI TUIIA TPAHCIOPT-
Horo cpezactia 1o PJIM u mansHOMEpHOMY NOPTPETY MpHBEEH (HParMeHT paaroIOKAIIHOHHOTO
M300pakeHMs CLIETIKK IPy30BUKOB Ha JIETHOM moJie (cM. puc. 6). Ha PJIN aBToMoOmmm otuérinu-
BO HAOJIIOJIAIOTCS pa3/iesibHO (IIOKa3aHbl KpacHbIM). OOl rabapuT OTMETKH TaK K€ yBEIHYUJI-
cs 6onee yeM B 2 pasa. 37ech Ke NoKa3aHa rpynmna Jiroaei (kEnTeiM), oTYETIMBO HabI0JaeMas
B HENOCPEACTBEHHON OJIM30CTH OT LeNu co 3HauuTenbHbIM OIIP (4yTo MiumocTpupyercst ocuu-

JIOTpaMMOHA ).

Puc. 6 HaGmroaenue cuenku asromoouieii u aroaei Ha P/I.

Bo3MoXHOCTH BH3yaJIbHOTO OMTO3HABAHUS U KOHTPOJISl OpUEHTAIMK BO3AyMHBIX cya0B (BC)

WLTIOCTPUPYET puc. 7.
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ConocTasnieHHbIA KaAp BUAe03arBaTa:

Puc. 7 ®oto Mn-76 u cOOTBETCTBYIOIIEE PANOIOKAIIMOHHOE H300paKEHHE.

B xone nposenénnbix ucnbitanuii Makera PJIC mo texnonorun CKUPJI nHa aspompomax
pa3IUYHBIX KJIAcCOB OBUIO MOATBEPXkKAECHO 3amedarelibHoe cBOMCTBO TexHonorun CKMPIL, 3a-
kmoyaroneecs B ToM, yTo CKU PJIC He co3znaér momex GOPTOBBIM U a3pOJIPOMHBIM PaJAUOTEX-
HUYECKUM cHCTeMaM. bosee TOro, BbICOKAas CKBaKHOCTb W3JIYYEHHs OIPAaHUYMBACT CPEIHION
MOILHOCTb, U31y4aeMyl0 NepeJaTuNKOM Ha YPOBHE €AMHMIL BaTT, AeJasi TaKyl0 CUCTEMY 3KOJIO-
TMYECKH O€30M1aCHOM.

OCHOBHBIE XapaKTEPUCTUKH MHOTO(YHKIIMOHAIBHOTO paauonokatopa (M®PPJIC) nHoBoro
nokoJsieHus: Ha ocHoBe TexHoioruu CKUPJI st cuctembl AMCTaHIMOHHOTO AMCTIETYMPOBAHUS

MIPUBE/ICHBI B Ta0I. 2.

Taoauna 2. OcHoBHble xapakTepucTuku MOPJIC cucTeMbl JUCTAHIIHOHHOTO JTUCTICTYUPOBAHHMS

ITapamerp 3HaueHue

TeMIT 0630pa MPOCTPAHCTBA, CEK 1;

30Ha 0030pa M0 a3UMYTY, IPaj 360;

30Ha 0030pa Mo yIiIy MecTa, Tpaj ot MuHyc 5 1o 15;
WHCTPYMEHTaJIbHAs JallbHOCTh, KM 30;
MuHHMaIbHAS JIUTEIBHOCTh HMITYJIBLCHOTO 30HAUPYIOIIETO CUTHATA, HC 10-20;

JATBHOCTH OOHAPYKEeHHUs BO3AYIIHOH 11esn ¢ DI1P = 1 M’ IIpU BEPOATHOCTHU
obnapyxenus D = 0,5 u moxHoi

TpeBoru F = 10'6, HE MEHEE KM 5;

pasperaronias CrtocOOHOCTS!
o JaJbHOCTH, He OoJiee M 2-3;

0 a3UMYTY, He Ooree rpaj 1

NOTPCIIHOCTL ONPEACTICHUSA KOOpAUHAT IJIsL

TOYEUYHBIX 00BEKTOB:

0 JaJbHOCTH, He 0oliee M 1;

0 a3UMYTY, He OoJlee yIil. MUH 20;
MPOIYCKHAs CHOCOOHOCTD, HE MEHEe Tpacc 50-100;
noTpebisieMasl MOIITHOCTh, He Oosiee KBA 10.
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BrutoueHne B KOMIUIEKC CpPEeICTB HAOIIOACHUS U KOHTPOJISL a3poIopTa TaKOro BBHICOKOMH-
(OpMaTUBHOTO PaIUOIOKALMOHHOTO AATYMKA MO3BOJHUT CYIIECTBEHHO MOBBICUTH 0€30MacHOCTh
BO3JYLIHBIX IE€PEBO30K, CHU3UB HArPY3KH Ha JUCIIETUEPOB IOCAJAKU U PYJEHHS, a TaK )K€ CO-

TPYIAHUKOB CITy’KObI OXpaHBbI.

3ak/jlo9yeHue

HoBas  paaguonokalMioHHass TEXHOJOTUS  CBEPXKOPOTKOMMITYJIBCHOM  paJuOJIOKaluH
(CKHPJI) paccMmoTpenHas B nukiie myonukamuii [1, 5, 6, 8-10] moaroroBneHa Kk MMpoKOMY Mpo-
MBILIUIEHHOMY BHenpeHuto. CPopMupoBaH 0OJMK MHOTO(YHKIIMOHAIBHOTO PAJAMOJIOKATOpa Ha
ocHoe TexHosiorur CKUPJI s mucneruepckux ciy>k0 pernoHaIbHBIX a3poaApoMOB. [[aHHBII
paanoNIoKaTop OoOeCreurnBaeT KOHTPOIb B3JIE€Ta U MOCAJIKH, PYJIEKKH U MOJETOB B 30HE a’3po-
npoma. llpemnoxeHHBI paanoIOKaTOp OOECIeYHBAEeT pPEHICHHEe MMIIOPTO3aMElIeHHs] He TO-
ctaBissemoro B PO UK-natunka cructeMsl yaanéHHOTO AUCIIETYUPOBAHUS ad3pOoNopToB. BriepBhie
B OTEUECTBEHHOM MpaKTHUKE pazperaroiias crnocodHocTs o ganbHoctu PJIC knacca OJIIT noc-
TUTHET 2-3 M. /[OMOJIHUTENBHBIMU MPEUMYLIECTBAMHU TAaKOTO PELIEHUS SBJSETCS CYLECTBEHHO
MEHbIIasi MET€03aBUCUMOCTb (HE3aMEHHMasl B HallleM KJIMMAaTe) 1 MHOIMOKaHAJIbHOCTb 110 00BEK-
tam HabmoaeHus. Kpome toro CKU PJIC 3a cu€T BBICOKOM KOHTPACTHOCTH M300paKCHHS CIIO-
coOHa 0OHApYKUBATh U COMPOBOXKAATH HE TOJIBKO BO3AYLIHBIC CY/Aa, HO U APYrue OOBEKTHI (aB-
TOMOOWIIH, U JIaXKe JII0/IeH) Ha TePPUTOPUH JETHOTO IMOJISI, aBTOMATUUYECKH KOHTPOJIUPYS OTKIIO-
HEHHUE OT Pa3peUIEHHBIX MapIIPYTOB ABIXKECHHUS, a TAK)KE pelllas OXpaHHbIE 3aauu.

Crares BeinymieHa B pamkax HUOKTP "Peanuzanus KOMIIIEKCHOTO IpOEKTa IO CO37a-
HUIO BBICOKOTEXHOJOTHYHOTO IPOU3BOJICTBA PAAHOIOKAIIMOHHOTO KOMILIEKCA JJIsi CHUCTEMBbI
YIOpaBIEHUS BO3IYIIHBIM JBWXKEHHUEM C YAAJCHHOW AMCIIeTYepu3aluen”, BBIMOIHIEMON
MI'TY um. H.D. baymana coBmectHo ¢ OAO "PTHU" B pamkax KOMIUIEKCHOTO IMPOEKTA MO
CO3/IaHHIO BBICOKOTEXHOJOTUYHOTO NPOU3BOJICTBA, B LENSIX pealn3alluu ocTaHoBieHus [IpaBu-
tenbcTBa Poccuiickoit ®denepanuu ot 9 anpens 2010 r. Ne 218 «O Mepax rocyaapcTBEeHHOU
MOJICP)KKH Pa3BUTHUS KOOIMEpPAMM POCCHUMCKHUX BBICIINX Y4E€OHBIX 3aBEICHUMN, roCyqapCTBEH-
HBIX HAy4YHBIX YUPEXICHHN U OpraHu3alui, pealn3yroluX KOMIIEKCHbIE MPOEKTHI MO CO31a-
HUIO BBICOKOTEXHOJIOTUYHOI'O ITPOU3BOJICTBAY, IPU (PMHAHCOBOM MOJAEPKKE MO MPOEKTy MuHU-

cTepcTBa oOpa3zoBanus v Hayku Poccuiickoit denepanuu.
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In the article the actual problem of improving the safety of air transport through the intro-
duction of new technologies in radar equipment airfields. Identified insufficient security of civil
aviation transport information sensors that provide the dispatcher with the necessary information
for safe traffic management, both in the air and on the airfield. Obsolete radar equipment at air-
ports leads to tragedies with fatalities. Even worse is the case with equipment airfields small air-
craft.

This article focuses on the creation remotely-centralized dispatching services when one
dispatcher is on a large (hundreds of kilometers) away from the airport, while having the ability
to control flights from several airports remotely using remote sensing system. It is shown that the
main sensor of such a system should be multifunctional radar. It is given a detailed analysis of
the tasks and characteristics of developed radar.

The key difference of the proposed radar system is to combine the functions previously
solved several complexes in single radar. Improving the quality of solve various problems pro-
vided by using of radar supershort pulses radiolocation (SSPRL) technology. SSPRL technology
can improve the contrast of the radar images and to detect small targets on the airfield. An addi-
tional advantage of radar, which created by SSPRL technology, is the small average radiation
power due to the high duty cycle of probing signals, ensuring environmental safety of the pro-
posed radar.

The proposed version of the new generation of radar for dispatchers regional airfields
solves the problem of import substitution thermovision sensor in the airfield remote dispatch sys-
tem. It is shown that the additional benefits of such solutions become resistance to unfavorable
weather factors and the ability to simultaneously maintenance many purposes.

References

1. Ananenkov A.E., Skosyrev V.N., Konovaltsev A.V., Nuzhdin V.M., Rastorguev V.V. Multi-
functional aerodrome controlradar by USPR technology. Proc. of the 29th Congress of the In-
ternational Council of the Aeronautical Sciences (ICAS 2014), St. Petersburg, Russia, 7-12

Science & Education of the Bauman MSTU 643



http://dx.doi.org/10.7463/1214.0751276
http://technomag.bmstu.ru/en/doc/751276.html
http://technomag.bmstu.ru/en/doc/751276.html

10.

11.

September 2014. In 6 vols. Vol. 1. International Council of Aeronautical Sciences- ICAS,
2014, art. no. ICAS2014 0146, pp. 3867-3873.

. FREQUENTIS: website. Available at: http://www.frequentis.com , accessed 18.12.2014.
. Normy godnosti k ekspluatatsii v SSSR oborudovaniya grazhdanskikh aerodromov i

vozdushnykh trass (NGEO-81) [The standards of airworthiness equipment civil airfields and
air routes in USSR (NGEO-81)]. Moscow, Vozdushnyy transport Publ., 1983. 129 p. (in Rus-
sian).

Izmeneniya i dopolneniya k normam godnosti k ekspluatatsii v  SSSR oborudovaniya
grazhdanskikh aerodromov i vozdushnykh trass (NGEO-81) i metodikam otsenkKi
sootvetstviya normam godnosti k ekspluatatsii v SSSR oborudovaniya grazhdanskikh
aerodromov i vozdushnykh trass (MOS NGEO) [Amendments and additions to the standards
of airworthiness equipment civil of airdromes and air routes in USSR (NGEO-81), and meth-
ods for assessing conformity with airworthiness equipment in civil airdromes and air lines in
USSR (ISO NGEO)]. Leningrad, 1991. (in Russian).

. Skosyrev V.N., Nuzhdin V.M., Konoval'tsev A.V., Ananenkov A.E. Ultra-low-radar Tech-

nology. The status and development trends. 2-ya Vserossiyskaya konferentsiya-seminar
“Sverkhshirokopolosnye signaly v radiolokatsii, svyazi i akustike ”: tr. [Proc. of the 2" All-
Russian Conference-Seminar “Ultrawideband signals in radar, communications and Acous-
tics”]. Murom, 2006. (in Russian).

. Skosyrev V.N., Nuzhdin V.M., Ananenkov A.E., Konoval'tsev A.V. Ultrashort pulse radar

technology is the key to improving information capabilities of radar station // 1-ya
mezhdunarodnaya konferentsiya “Sverkhshirokopolosnye signaly i sverkhkorotkie impul'sy v
radiolokatsii, svyazi i akustike” [Proc. of the 1* International Conference on Ultrawideband
and Ultrashort impulse signals in radar, communications and acoustics], Suzdal’, 27-29 Sep-
tember 2005. Suzdal', 2005. (in Russian).

. GOST R 51505-99. Sistema obzora letnogo polya i upravleniya dvizheniem vozdushnykh

sudov i transportnykh sredstv po aerodromu. Osnovnye parametry i tekhnicheskie trebovaniya
[State Standard of RF 51505-99. Review system of flying field and control of airplanes and
transport means movement on airfield. Basic parametes and technical requirements]. Moscow,
Standards Publishing House, 2000. (in Russian).

. Skosyrev V.N., Slukin G.P., Usachev V.A., Ananenkov A.E., Konoval'tsev A.V., Nuzhdin

V.M., Sokolov P.V. Multi-purpose Aerodrome Radar by Technology of Super-short-pulse
Radiolocation. Vestnik MGTU im. N.E. Baumana. Ser. Priborostroenie = Herald of the Bau-
man Moscow State Technical University. Ser. Instrument Engineering, 2007, no. 4, pp. 120-
122. (in Russian).

. Skosyrev V.N. The increase of informativity of radar systems with the help of application of

various branches of technology of superbroadband radar signals. Zhurnal radioelektroniki,
2012, no. 7. Available at: http://jre.cplire.ru/koi/jul12/9/text.html , accessed 01.11.2014. (in
Russian).

Skosyrev V.N., Osipov M.L. Characteristics and properties of the short-pulse radar. Vestnik
MGTU im. N.E. Baumana. Ser. Priborostroenie = Herald of the Bauman Moscow State Tech-
nical University. Ser. Instrument Engineering, 1999, no. 4, pp. 21-30. (in Russian).
Ananenkov A.E., Nuzhdin V.M., Rastorguev V.V., Skosyrev V.N. Features of an estimation
of characteristics of detection in radar of small range. Radiotekhnika = Radioengineering,
2013, no. 11, pp. 35-38. (in Russian).

Science & Education of the Bauman MSTU 644



http://www.frequentis.com/
http://jre.cplire.ru/koi/jul12/9/text.html

