OopoodKa inopmauii 6 CKIAOHUX MEXHIYHUX CUCEeMAaX

VYK 004.045:621.396.96

A.l. Obox

Xapxiscokull HAYioHAIbHUL YHIBepcumem padioeiekmpoHiku, Xapkie

BUMOIN 0O AKOCTI IHOOPMALII
BAFATOMO3UUIMHUX CUCTEM CNOCTEPEXEHHSA

Y cmammi na ocnogi ananizy icnyrouux cucmem cnocmepedxtcents, KOmpi UKOPUCAIOMbCA 8 A8MOMAMU30-
BAHUX CUCTNEMAX YAPAGIIHHI, CHOPMYIbOBAHL SUMO2U 00 SAKOCTI IHHOPMAYIIHO20 3a0e3neHeH s CnoXCusayise oa-
2aMONO3UYIUHUMU CUCTNEMAMU CHROCMEPENCEHHs. NOGIMPIHO20 NPOCOPY NPU GUKOPUCMAHHI CUSHANIE 8ION0SIOI
3aNUMANLHUX CUCTEM CROCMEPEHCEHH. MA CHOPMYTbOBAH] NUMANHS 3a0e3neyents nompionoi axocmi ingopma-

YiliHo20 3a0e3neyenHs.

Knrwowuosi crosa: sikicmo ingpopmayiiinozo 3abe3neyenis, cucmemu CnOCmMepeiCcerHsl, NOKA3HUKY SKOCTII.

BcTtyn

IlocTanoBka mpoOiaemu i aHaJmi3 JiTepaTypu.
OcHoBoro iHpopmariitnoro 3abesneuenus (I3) croxu-
BayiB cucreMu KoHTponto mnoBiTpsHoro (KIIIT) Ta
yrpasiiaas nosiTpsiHoro pyxy (YIIP) e cucremu crio-
crepexens (CC), KOTpi HOEJHYIOTHCS Y CHHXPOHHY
iHnpopMmaniiiny mepexy [1-3]. IlinBumeHHs HagiHHOCTI
I3 kopucTyBa4iB CHCTEMU KOHTPOJIIO HOBITPSHOTO TPO-
cropy (III1) HemoxxnuBO Oe3 BUKOPUCTAaHHS iH(popMa-
uirtaux TexHonorid (IT) y mporeci oTpumanHs, 300py,
00po0OKH, 30epiraHHsA ¥ PO3IMOBCIOKCHHS acpoHaBira-
uiiaux manux. [T, y il cuTyariii, NpUITyCKarOTh aBTO-
MaTHU3aIlil0 TPOIECIB OTPUMaHHA, 300py, 0OpoOKH It
BioOpaxkeHHs iHpopManii Big pisHopigaux CC Ta
3IIACHIOIOTH MEpexeBy 00poOKy iHpopmariii. OmHiew0 3
TaKHUX CHCTEM € cucTeMa MmyibTinatepaiii MLAT [4-6].
Cucrema mynbrinarepanii MLAT sBnsie coboro Hesa-
nexHy koonepatuBHy CC HoBoro piBHsA. Cuctema BU-
KOPHCTOBYETHCS 3 BXKE ICHYIOUMM OOJIQJIHAHHAM 3aIlH-
tagpaux CC 1 He moTpeOye M0AaTKOBOI OOPTOBOI ara-
parypu.

Meta po6oru. Posrisg Bumor jo sikocTi iH(Op-
Maillii 0araTormo3uLifHUX CHUCTEM CIIOCTEPEKEHHS TPH
iX BHMKOPHCTaHHI a aepOoJPOMHHUX aBTOMAaTH30BAHUX
CHCTEMaX.

OcHOBHa YacTuHa

B ocraHHI pOKH CTPIMKO 3pOCTa€ iHTEHCHUBHICTh
BaHTXXHUX 1 MAacaXUPCHKUX aBiallepeBe3eHb, 3POCTAE
3aBaHTAXEHICTh aBiaTpac, MIUIBHICTH IMOBITPSHOTO py-
Xy. Y 3B'S3Ky 3 IMM TpajMIliiiHi 3aco0M BTOPWHHOI
paniornokauii, Taki SIK MOHOIMIYJIbCHUH BTOPUHHHH
panionokarop (MBPJI), Bce MeHIe BiIIOBIiOarOTh CY-
YaCHUM BHMOTaM MO TOYHOCTI ¥ MIBUAKOCTI BU3HAYEH-
HS MICIId PO3TalllyBaHHS MOBITpstHOro 00’ekty (I10)
JUTst OUTBIN eEKTHBHOTO CIICJIOHYBAaHHA. BinmoimHO
no xouuenuii CNS/ATM Ha#6inbll nepCHeKTUBHUM
MeronoM otpuManHs nanux npo I1I1 Bu3HaHO aBTOMA-
TUYHE 3aJIeXkHe crioctepekeHHs (ADS) Ha 6a3i nudpo-

BUX JiHiM nepenaui nanux (JIIT). ABromaTnuHe 3aje-
xkHe crocrepexenns (A3H) - meron crocrepexeHHs,
BiAMOBiMHO 10 skoro [IO aBTOMaTHMYHO HAAAIOTh 3a
JIIIA xonkpetnomy (mpu ADS-C i ADS-A) abo Oynb-
skomy (mpu ADS-B) cnoxuBaueBi iHdopmauito, oTpu-
MaHy BiJl OOPTOBUX MiJIOTa)KHO-HABITALlIHHUX KOMILIEK-
ciB I10O. Ilpu upomy ciij 3a3HaYMTH, IO iICHYE TEXHO-
JIOTis, SIKa JIO3BOJIUTH TIOETHATH 1 B3a€EMOIIOB'S3aTH
3acrocyBanHid ADS-B 3 TpajuiiliHOIO CHCTEMOIO pa-
JIIOJIOKAIIHHOT'O CIIOCTEPEIKCHHS.

3acrocyBaHHs 0AaraTOMO3UIIHHUX CHCTEM CIIOCTe-
pexennst (BIICC), abo cucrem MynbTinaTepaii
(MLAT), no3BONUTH 3IIHCHUTH Mepexij 10 TEXHOIOTil
ADS-B 6e3 icroTHOI 3MiHM OOpPTOBOr0 OONagHAHHS Ta
Ha3eMHOI iHPPaCTPYKTYpPH.

Bingomo, 110 BpoBayKeHHs apOAPOMHUX CHCTEM
ADS-B+MLAT no3Bonuth 3a0€31€4NTH:

- xoHTpouns [1I1 B aepoapomMHoi 30Hi;

- BUpIIICHHS 3aBJaHHs BHUSBJICHHS ITOTEHIIHHO-
KOH(TIKTHUX CHUTYallii B TIOBITPI;

- xoHTpoub [10, 110 3aX0nATh Ha MOCAIKY;

- KoHTpoub 3a pyxoM 1O i TpaHCIIOPTHHX 3aco-
01B 110 JILOTHOMY TIOJTIO [2].

MynbTinaTepalioHe CIHOCTEPEXKEHHs 32 CTAaHOBH-
meM 1O momo Kypcy Mmocaiku i TIIicaad Moxe OyTH
Bukopucrano mis BuenenHs [10 wa 3IIC, ToOTO 1u1st
mobyaoBu Ha ocHoBI MLAT cucremu nocanku I10.

B nmanwmii wac crocrepiraetbCcs TEHAEHIIS 00'ea-
HauHs  BIICC B  «mwmpokosonni» (Wide Area
Multilateration) inTerpoBani cucremu [3].

VY nopiBHSHHI 3 IepBUHHUMHU Ta BTOpuHHUMH CC
BIICH mae psin nepeBar:

- (opMyBaHHS 30HH CIOCTEPEKEHHS HE3aJECHKHO
BiXI peibedy MiCIICBOCTI;

- BHUCOKa TOYHICTH i MIBUAKICTH OHOBJIEHHS iH-
(dopmarii;

- cymicHicts 3 ADS-B;

- He Npe'sBIIOTHCS JOAaTKOBI BUMOTH J10 OOp-
ToBoro oonaananns I10;

- HeBeNuKi rabapuTH i Bara;
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- HH3bKa BUTpaTa eIeKTPOEHEePTii;

- HH3bKa BapTICTh OOJIaHAHHS;

- HU3BKI BUTPATH Ha €KCIUIyaTallilo Ta 00CIyro-
BYBaHHSL.

V 3aranpHux pucax, gogatku cuctemu KIIIT Ha
OCHOBI MyJbTiIaTepallii MOMIISIFOTECA Ha KijdbKa Ha-
TIPSIMKIB!

- 30HAJIBHUI OIJIAAJ 1 OIJISA] 3aXO[y Ha MOCAJKY B
MOBITPSHOMY TIPOCTOPI 3 PaliOJIOKAIli HHIM OTJISIIIOM;

- 30HAJIBHUI OIJIAAJ 1 OIS 3aXO[y Ha MOCAJKY B
MOBITPSHOMY TIPOCTOPI 0€3 paiioIoKaiHHOrO OIIISIY;

- aepO/IPOMHI JIOJIATKM HAa3e€MHOI'0 PyXY I Haze-
MHOT0 i aepOAPOMHOT0 YITPaBJIiHHS;

- TeXHIuHl noimmeHHs cucremu YIIP, Bkirouaro-
yu BUOIpKY napamerpiB RVSM i BuOipky mapamerpiB
ADS-B

Posrnsaemo Bumoru a0 iHdopmarii BIICC y ae-
poApOMHIii 30HI. MOXJIMBO CTBEp/XKYBATH, 10 iH(OP-
mais Big BIICC moBuHHA 3a0BOJILHATA BUMOIaM, 1[0
TIpe'ABJISIIOTHCA A0 icHytounX cucreM [3. Takum yrHOM
BIICC noBunHa mpamtoBat B pexxumax A/C i S Bro-
punHEX CC 11 3a0e3ne4yBaTyi BAKOHAHHS TAKUX BHMOT':

- ¥iMoBipHicTh BusiBiieHHs [10 moBuHHA OyTH HE
MeH1e 97%;

- ¥iMOBipHicTh OMHJIKOBOTO BusiBieHHs1 [1O He
noBuHHa nepesuirysati 0,1%;

- ¥MOBIipHiCTH OTpHUMaHHs iH(popMalii o GopTo-
BOMY HoMepi He MeHIe 99%;

- MMOBIpHICTh OTpHMAaHHS KOJYy B peXuMi A He
MeH1e 98%;

- MMOBIpHICTh OTpHMaHHs Koxy B pexxumi C He
MeH1e 96%;

- MMOBIpHICTh TOMMJIKOBOI'O BHSIBICHHS KOJIIB
He NoBUHHA nepesumtysatu 0,1%;

- CKO Bu3Ha4eHHs TOPU30HTATIBHUX KOOPIUHAT
He MOBHHHA nepeBuiyBatu 150 m;

- dacoBa 3aTpuMKa Iiepenadi iHQopmamii B
BIICC ne noBunHa nepeBuryBatu 500 Mc;

- 4ac o0poOKu iH(popMaIii 3 MOMEHTY NPUHOMY
CHTHaJIy He MIOBHHHA MepeBUIyBaty 1 c;

- iHTepBan OHOBJIEHHs iH(pOpMAaIii TOBHHEH OY-
TH HE MEHIIIE 5 CeKyH/I 3 IMOBIpHICTIO 95%);

- MaxkCUMaJIbHO JOMYCTUMHH iHTEpBaJ OHOB-
neHHst iHopmarii moBuHeH OyTH He Oinbiue 15 cekyHn
3 iMOBIpHICTIO 95%);

- HMOBIpHICTh BUHUKHEHHS! MAKCHMAJIBHO JIOMY-
CTHMOTO 1HTEpBaTy OHOBJICHHs iH(OpMaIlil He TOBUHHA
nepesuiyBatu 0,1%;

- 4ac B3ATTA HA CYIPOBIi/ (BUSABIICHHS 1 3aB'SI3KU
Tpacu) HoBoro I1O He MOBMHHO nepeBuUnyBaTH 25 ce-
KYHJ 3 IMOBipHiCTIO 99%);

- 4ac B3ATTA Ha CYIPOBIi/ (BUSABIICHHS 1 3aB'SI3KU
tpacu) [10, 1o 3mitae, He MOBUHHO NepeBHILYBaTH 15
CeKyH/I 3 iIMOBipHICTIO 99%;

- BIICC mnoBuHHa 3a0e3meyyBaTH OOCIYrOBY-
BaHHsA He MeHue 250 I10.

Kpim Ttoro, BIICC noBunHHa 3abe3nedyBaTtu BH-
3HAYCHHS:

- TOPU3OHTAJIBHHUX KOOPIWHAT B acpPOIPOMHOI
nekapToBiii cucreMi koopauHat (CK);

- KOOpIWHAT IIMPOTa i JOBrOTa B T'€OAC3MYHIN
CK WGS-84;

- IIBHIKOCTEH 1 MPUCKOPEHb IO OCSIX aepojpo-
MHOI JieKkapToBiii Ta reonesuuHoi WGS-84 CK;

- CKO i koBapiamnii koopaunat I1C y aepompom-
HOI JekapToBi Ta reopesnyHoi CK;

- DapoMeTpuvecKol BUCOTH;

- pO3paxyHKOBOI BUCOTH JUIsi 00JacTei, Jie BOHA
JIOCTYITHA JIUIsI BU3HAYCHHS 3 JOCTATHHOIO TOUHICTIO;

- ictuaHoi Bucotu B CK WGS-84 1a 11 CKO.

Jns 3a6e3neuenns 1imicHocti BIICC moBuHHA
(dbopMyBaTHCS O3HAKa «IPUHHITO ab0 CIIOTBOPEHO
inpopMmanii Haaxomuts 3 6opty [10:

- imeHTudikaii I10;

- 0apoMeTpuuecKoi BHCOTH IOJBbOTY (IIPiOPUTET
Mae BHCOTa MOJIBOTY B PeXHUMI S);

- ©boprosoro Homepa I10.

Bumornu no iadopmanii BIICC B 30Hi 3axony Ha
MOCaJIKy TOBUHHI OYTH He HIKYe sIKOCTI I3 mocaakoBux
panionokaropiB (ITPJI), siki 3a0e3meuyroTh BUMipIOBaH-
Ha nanpHOCTI A0 10, Bigxwunenas I1O 3a xypcom Bix
mmocaKkoBol mpsamuii 1 BiaxwieHas [10 Bix 3amaHol rimi-
caJii 3HWKCHHSL.

Ile BUMarae BUKOHAHHS TaKMX OCHOBHHX XapakKTe-
PHUCTHK:

- JanpHICTH nii, He MeHmIe npu D>0,8 F=10"°
st T10 3 EOIT = 15 M? - 17 kum;

- KYTH OISy IIPOCTOPY, HE MEHIII

a) 3a asumytom — 20°

6) 3a KyroM Micrys - 7°

- MaKCHMAaJIbHO JOIMYyCTHMMa IOMHJIKA y BH3HA-
yeHHi Biacrani Big [10 10 po3paxyHKOBOI TOYKH IMpH-
3emieHns, He Outpme 30 M +3% Bigcrami Big IO go
TOYKH TPU3EMJIICHHS,;

- MaKCHMAaJIbHO JOMYyCTHMMa IMOMHJIKA y BH3HA-
yeHHi  Bimxwienns  I[1O0  Big  J;iHii  Kypcy,
He 6inbmie 0,6% Biacrtani Big antenu ITPJI mo I1O mmroc
10% OOKOBOr'0O BIIXUJIEHHS Bi
JiHii Kypcy abo 9 M (OpaTu OUTBIY BETHYHHY);

- MaKCHMAaJIbHO JOIMYyCTHMMa IOMHJIKA y BH3HA-
yenHi BiaxwieHHs [10 Bix 3a1aHol TpaeKkTOpPil 3HIKCH-
Hs, He Oinbire 0,4% Bincrani Big antenu ITPJI mo T1O
mwiroc 10% BepTHKAIBHOTO BIAXWICHHS BiX 3aJaHOI
TpaekTopii 3HWKEeHHS a00 6 M (Opatu OLIBLIY BEIHYH-
HY);

- PpO3IiNbHA 3[aTHICTh, HE TipIIIE:

3a JanbHicTIo — 30 M;
3a KypcoM — 1,20;
332 KYTOM MiCIIs — 0,6

- OHOBJIEHHS iH(opMarlii, He Oitbie — 1 c.

Bumoru no BIICC B 30HI MOCagKd MOBITPSHOT'O
o0’exty. Ilocamka I1O cknamaeTbcs 3 JABOX JIJISTHOK:
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TIOBITPSTHOT AUISHKHM, 110 BKIIOYA€E IUIaHYBaHHS, BUPIB-
HIOBaHHS, BATPUMYBAHHS 1 IapallyTyBaHHs, 1 HA3eMHOI
ninstHKY - nipo0iry o 3I1C. Bucora nmodaTky mocaaku
YiTKO HE BH3HAYEHa, ajle MOXKE MOYMHATUCS 3 MOMEHTY
MIPUHHATTS TJIOTOM PillIEHHS PO TTOCAIKY.

KopmoHoM MiK MOBITPSTHEM JUISHKORO 1 poOirom
€ Tmpu3eMJIeHHs. BHpiBHIOBaHHS - TUIABHHH Iepexif
JiTaka Bijl IUIAaHYBaHHS 10 BUTPHUMYBAaHHIO - IOYMHA-
eTbcsi Ha BUCOTI 8-10 M 1 3akiHdyeThes Ha Bucoti 0,5-1
M; BOHO CIIY)KUTb JUIS TTOTAIlICHHS! BEPTHKAJIBHOI IIBU/I-
KOCTI 3HW)KEHHsI, SIKy JITaK MaB Ha IUlaHyBaHHi. Bu-
TPUMYBaHHSI Ma€ Ha METI NOTaCHTH IIBUKICTh 10 HOP-
MaJIBHOI II0CaJIKOBOI 1 BUKOHYETHCS 3 IOCTYIOBUM
HaOIKEHHSM JIiTaka 110 3emii. Jlo KiHIs BUTPUMYBaH-
He JIITaK IOBUHEH 3HaxomuTHcs Ha BucoTi 0,25 - 0,5 M
(BBaxkaeThcsl Bim komic). Komu migliomMHa cuia crae
MEHIIIe BarW JITaka, MOYMHAETHCS MapallyTyBaHHS -
3HW)KEHHS 31 3pOCTal0Y0I0 BEPTHKAIBHOIO IMIBHIKICTIO 3
BHCOTH KiHISl BATPUMYBAHHS. 3aKJIIOYHUHA eTan mocaj-
ku - npoOir mo 3I1C.

TakuM 4yMHOM, NPU OOTPYHTYBAaHHI BUMOT JIO TOY-
HOCHHX 1 mpoctopoBux xapaktepuctuk BIICC B 30Hi
MOCa/IKi HEOOXiHO KepyBaTuCs JBOMa JOKYMEHTaMH,
[0 PETJIAMEHTYIOTh BUMOTH JI0 3aCO0IB CITOCTEPEKEH-
HS:

- 1o topkauHs I1O mosepxni 3I1C BuMoramu 1o
TIPJI;

Ha erami npo6iry I1O mo 3IIC kepyBaTHcsl BUMO-
ramy, IO MPEA'sSBISIOTBCS O CUCTEM KOHTPONIIO PYXY
Ha acpOJPOMI.

HaBenene Buiie 103Boiisie ChOPMYIIOBATH OCHOB-
Hi TUTAHHSMM, SIKI CTOATH TIepel] pO3POOHUKAMU CHCTe-
mu BIICC:

- BUOIp KoHQirypamii cucremu (po3TauryBaHHS
MPUAMABHUAX CTaHINH 1 TX KIJIBKICTB), IO 3a0e3meuye
npuitHaTHy BenuunHy GDOP B 3anawniii 30Hi gii cucre-
MHU;

- BUOIp TEXHIYHUX 3ac00iB, 1110 320€3MEeYYIOTh He-
00xifHy TouHicTh BuMiptoBanHs TDOA;

- BHOIp aJIrOpUTMY BU3HA4YeHHs MiclerepeOyBaH-
Hsa I10.

BucHoBKMu

3amaua 3abe3nedeHHst MoTpiOHOI skocti 13 Kopuc-
tyBadiB BIICC mnoB’s3aHa 3 ONTUMI3alli€l0 MYJbTinaTe-
pauiiHOT CHCTEMH.

L5 3amaya € 3agauero GaraToKpUTepiaIbHOI ONMTH-
Mizallii o morpedye GpopMaiizyBaTu i CKJIacTH BaroBy
(YHKIIIO 3 TAKUMU TapaMeTpaMu:

- KUIBKICTh MPUAMAJIbHUAX CTaHIIIN;

- KOOpAWHATH NMpUHMAaIbHUX CTAHIIN;

- KOOpAWHATH LIEHTPAIBHOI CTaHIIIi;

- KOOpAWHATH KOHTPOJBHOTO BiJINOBiIay4a;

- XapakTep 3aJeKHOCTI aOCONIOTHOI IMOXUOKH
BiJl TAJIHOCTI 1 BUCOTH.
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TPEBOBAHUA K KAYECTBY UHPOPMALINU
MHOIono3nunMoHHbIX CUCTEM HABIIOAEHUA

A.N. O6ox

B cmamve ha ocrose ananuza cywecmeyiouux cucmem HabuooeHus, Komopule UCHONb3VIOMCs 8 A8MOMAMUIUPOBAHHBIX
cucmemax ynpasnenus, copmyauposansl mpebosanus K Kayecmsy ungopmMayuoHHo2o obecneuenus. nompebumenei MHO2ONo-
SUYUOHHIMU CUCTNEMAMU HAOTIOO0EHUsI 8030YUIHO20 NPOCMPAHCMEA NPU UCNOIb308AHUN CUSHATO08 OMEEMdA 3aNPOCHBIX CUCTIEM
HaOMoO0eHUsl U CHopMYaUPOBAHBI BONPOCHL 0OECHeUenUsl HYHCHO20 KAYecmed UHGHOPMAYUOHHO20 0DecnedeHUs.

Knrouesuvie cnosa: xauecmeo ungopmayuonnozo obecheuenus, cucmemvl HAOMOOEHUs, NOKA3AMeNU Ka4ecmsa.

REQUIREMENTS FOR QUALITY INFORMATION
MULTIPOSITION SURVEILLANCE SYSTEMS

A.L. Obad

On the basis of the analysis of existing surveillance systems that are used in automatic control systems, the requirements to
the quality of information support of consumers of observation systems multiposition airspace using an interrogation signal
response surveillance systems and formulated questions to ensure the required quality of information support.

Keywords: quality information support, monitoring system, quality indicators.
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