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VJIK 528.48

BAPUAIIMU ®A30BBIX HEHTPOB PA3JIMYHbBIX GPSAHTEHH
AHAJIN3 NCITOJIB30BAHUA ABCOJIIOTHBIX 1 OTHOCHUTEJBHBIX KAJIMBPOBOK AHTEHH

Kano. mexu. nayk, ooy. B.B. AI/ITbIXOB, K. MAPKOBHY
(ITonouxuii zocyoapcmeennslii ynueepcument)

Ilpeocmasnen ananuz npocmpancmeeHHO20 UMEHEHUS NOJONHCEeHUU (Pa308biX YeHMPO8 pPAaA3TUYHbIX
GPS-anmenn 6 3asucumocmu om nHanpagnenus cuenaia om cnymuuka. Onpeodenensl 3a86UCUMOCHU USMEHEeHUL
A3UMYMATLHBIX U BLICOMHBIX COCMABIAIOWUX 8apuayull (hazoeuix Yyenmpoe anmenn. JJanvl pexomenoayuu no
UCNONIL30BAHUIO COOMBEMCMBYIOWUX MUNOE KATUOPOBOK 8apuayuil paz08uix YeHmpos.

Kak u3BecTHO, TOUKa, MOJIOKEHUE KOTOPOH MOXKET OBITh ONpPEENICHO IPH CITyTHHUKOBBIX M3MEPEHUSIX,
seisiercst asoBeiM LeHtpoM (PCV — Phase Center Variations) GiSenns. OnHako peaibHas aHTCHHA He
HMeEEeT YETKO ONPEeAeJICHHOTo (ha30Boro LeHTpa. BMecto 3Toro mojoxeHue GpazoBoro LeHTpa ecTh GYHKIHS OT
HarpaBJeHUH HA CIyTHHUKH, OT KOTOPBIX aHTEHHA IMPUHUMAET CUTHAJ. B cuity Toro, 4Tto HampaBlieHUs Ha CITyT-
HHUKH HENPEPBIBHO M3MEHSIOTCS, (Pa30BbIi LIEHTp aHTCHHBI OY/AET ONpejeNeH Kak CpeAHee M3 BCEBO3MOXKHBIX
HOJIOXKEHHH (pa30BOro HEHTpa B MEPHOJ M3MEpeHHd. DTO cpeiHee MecTo (a3oBOro IEHTpa SBISAETCS CpelHe-
B3BEIICHHBIM BCEX OTJEIBHBIX (ha30BBIX LIEHTPOB MO KAXJIOMY M3 M3MepeHHi. [Ipu pacuere KOPOTKUX 0Aa30BBIX
JMHUHA 5TH M3MEHEHHUS! HE MMEIOT 3HAYMTEJIHOTO BIIMSHMS M Ha KaXKJIOM KOHIE JIMHWM NPAKTHYECKU PaBHBI.
OJnHako pa3IMyYHbIe TUIIEI AHTEHH BCE )K€ UMEIOT Pa3jInyHble BapHaluy (a3bl U pa3IMIHyI0 YyBCTBUTEIHHOCTD K
YIIIy OTCEUKH CIIyTHHKOB U I€OMETPHH CIIyTHHKOBOT'O CO3BE3.IHs, YTO HEOOXOAUMO YUHTHIBATE.

[Ipaktrka npumenenus o0bIx TuioB GPSaHTeHH Moka3biBaeT HEOOXOJUMOCTh 3HAaHMs Bapuauuil da-
30BBIX LICHTPOB I DOCTIKEHHS MIIMMETPOBOH TOYHOCTH IPH CIYTHHKOBBIX M3MEPEHUSX 0a30BBIX JIMHUM.
Ha ceropHsmHuii AeHp CyIECTBYET J(Ba THIIA KaJTHOPOBOK aHTEHH II0 y4eTy BapHaluii (ha30BBIX IIEHTPOB: abco-
JIOTHBIC KaJJMOPOBKH M OTHOCHUTEIIBHBIE.

OCHOBHBIM HEJJOCTATKOM OTHOCHTEIBHBIX KaJHOPOBOK SIBISETCS TO, YTO ITONPABKH 3aBUCSAT OT ONOPHOH
aHTeHHB! U oneHka PCV npy HM3KHX OTMETKaX HEBO3MOJXKHA M3-3a IMOSBIICHUS ropa3fo OojbLIero myma H
CHJIbHOM MHOTOJYYEBOCTH CHI'Hala B JaHHBIX HaOmroneHuit. Kpome Toro, cnyTHHKOBOE CO3BE3JHE B MECTe Ka-
JUOPOBKH HE MOJKET MOKPBITH PABHOMEPHO BCE MOJIyIIApHe aHTCHHBI, YTO IPUBOJIUT K ITOSBICHHUIO «IOJSIPHOM
IpipsI». CymecTByromas npouexypa NGSkanuOpoBKY aHTEHH HCIIOJIB3YeT HOJIEBbIe U3MEPEHHUS Ul olpeerte-
HUSI OTHOCHTENBHOTO (hazoBoro ueHrpa 1 PCV 1o oTHOIIEHHIO K 3TaJIOHHOM aHTeHHe. CxeMa TeCTOBOro IOJIHU-
roHa Juisi mpoBeaeHus oTHocuTeabHbIX NGSkannbpoBok npencraeneHa Ha pucynke 1 [1].
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Pucynok 1 —Crena NGS kanuoposku anren, CLIA, urrar Virginia

TecTOBBII TOJUTOH COCTOUT M3 ABYX ()YHIAMEHTAIBHBIX IYHKTOB C MPHHYAUTEIbHBIM [ICHTPUPOBAHHU-
€M, pacroJIOKeHHBIX BJIOJIb MEpUAMAHa Ha paccTOsiHMU 5 M. B KadecTBe 3TaIOHHON aHTEHHBI UCIONB3YETCS
anrenda tuna JPL D/M+CRT.DTaj0HHas U TeCTHpyeMasi aHTEHHBI [TOJKIIOYEHBl K pecuBepam Tuma Ashtech
Z-12, uCcrioNb3yIomuM pyOUINEBEIi TeHepaTop B KAYECTBE BHEIIHETO CTaHAapTa YacToThl. [1o100HbIH TecT AaeT
OTHOCHUTEIIbHYIO KaTHOPOBKY TECTHPYEMOW aHTEHHBI 110 OTHOIICHHUIO K 3TAJIOHHOH aHTCHHE.
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AOCOIOTHBIC KATHOPOBKU aHTCHH JIUIICHBI TIPAKTHYCCKU BCEX HEJJOCTATKOB, IPUCYIIUX OTHOCUTEIBHBIM
KamuOpoBKaM, B TOM 4Hcie U 3 ¢deKTa MHOTOIydeBOCTH. [104X01 OCHOBaH HA aBTOMATHYECCKHUX KAJIMOPOBKAX B
pEaTsHOM BPEMEHH, C MCTIOb30BaHHEM poboTa (pHc. 2), CTOCOOHOTO U3MEHSITH CBOE TIOJIOXKEHUE MyTEM HAKIO-
Ha M a3UMYyTaJbHOrO MoBopoTa. KainOpoBKka mo3BOJIsI€T HE TONBKO OLEHHUTH 3aBUcHMOCTh PCV-cMmeleHus: ot
BBICOTHI CITYTHUKOBOTO CO3BE3.IHsI, HO M a3MMYTAIbHYIO 3aBUCHMOCTH [2; 3].

WnenTndHbIe MHOTOTYYEBEIC YCIOBHS BOZHHUKAIOT MIPH MPOXOKICHUN OJHOTO M TOTO )K€ CITyTHHKOBOTO
CO3BE31Msl HAll OJIHOW W TOMH ke Toukol. Paznuuus mexay PCV-cMmelieHusmMH, BbIMOIHEHHBIMU TIPH CTaTHYe-
CKHUX HaOJIIOJEHUsIX HAa TOYKE B OJIMH JICHDb W HAOIIOJCHUSAX C U3MEHEHHUEM OpUeHTAIMU (IOBOPOTHI U HAKIIOHBI)
B JIPYTOH JICHB, Tal0T BO3MOXKHOCTh ONPEICIIUTh HICTUHHBIC 3HAYCHUS BapHaIuii (a30BOro ICHTPpa aHTCHHBI 03
3¢ dhexTa MHOTOJIYYEBOCTH IyTeM CheprUueCcCKOro rapMOHNIECKOTo aHaimn3a. Kanubposka, cBoboHast oT 3ddek-
Ta MHOTOJIYYE€BOCTH, TAK)K€ MOKET OBbITh MOJydeHa B 0e33xX0BoW kamepe (puc. 3) aHAIOTHMYHBIM CIIOCOOOM C
UCIOJIb30BaHueM poboTa [4]. OTiauureM SBISIETCS TO, YTO AHTEHHA MPUHUMAECT CTEHEPUPOBAHHBIN CHHYCOH-
JIAbHBIN CUTHAJ, a HE PEaJIbHbIH.

Pucynok 2 —Po6or DSNDGU_002_UHF*, Pucynok 3 —Ao6conwTHAs KATNOPOBKA
BbINOJHSAIOIHUI a0COTI0THbIE KAJUOPOBKU AHTEHH B 0e33X0B0ii kKamepe

CymectByer emeé oxHu GakTop, KOTOPBIH BIMSIET HA IPUEM CHrHaNA. DTUM (PaKTOpOM SIBISETCS HaJM4YHe
KyIoJia y aHTeHHBI. B 00IeM ciydae aHTEHHA ¢ KyIOJIOM JIOJDKHA pacCMaTpHBaThCsl KaK APYrOM THI aHTEHHEI
CO CBOMMH COOCTBEHHBIMH XapaKTEPUCTHUKAMHU U OCOOEHHOCTSIMH.

B pamkax mccnenoBaHUs aBTOPaMH BBIIIOJHEHA OLIGHKA BIIMSHUS HCIOJIB30BAaHUS OTHOCHTEIBHBIX M a0-
COJIFOTHBIX KanuOpoBOK myTeM 00paboTku 10 BEKTOPOB, MMEIONIMX PA3UYHYIO JJIHHY, BO3BBIIICHHE, TUII HC-
[0JIB3YEMOTr0 000PyIOBaHHUS M TEOMETPHUIO CIyTHUKOBOTO co3Be3aus (puc. 4).
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Pncyﬂox 4 —Cxema BEKTOPOB, MCIIOJIb3yEeMBIX VIl OCHKHN BJIUAHUA
HMCMOJIb30BAHUSI OTHOCHTEIbHBIX M 20COTIOTHBIX KaﬂﬂﬁpOBOK
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BekTopbl MOJy4eHbl M0 JBYXIHEBHBIM H3MepeHusiM Ha 13 myHKTax eBpONEWCKON CETH MOCTOSHHO Jei-
crByronmx crannuidi EUREF. daiinel HabGnromeHnid niasi JaHHBIX MYHKTOB ObUIM 00paOOTaHBI B IpPOrpaMMe
Trimble Business Centetsaxasl. B mepBoM ceTeBOM pPEIIEHHH HCIOJIb30BAIMCH 3HAYEHUS OTHOCHUTEIBHBIX
kaauOpoBok IGS u3 nmporpammuoro obecreuenus Trimble Business Centesp BropoM — aGCOIOTHBIE KalTUO-
POBKH, IOJTyueHHbIE U3 (paiina igS_antennas.atx.

Paznuuusi [BYXTHEBHBIX pPEIICHHH BEKTOPOB, MOJYYEHHBIX Ha OCHOBE a0CONIOTHBIX M OTHOCHUTEIBHBIX
KaJIMOpOBOK, TPECTaBJICHBI B TabmIe 1.

Ta6auua 1 —Paznnuus ABYXTHE€BHBIX peme}mﬁ BEKTOPOB, NMOJIYYCHHBIX HA OCHOBE a0COJIOTHBIX
H OTHOCHUTEJIbHbIX Kaﬂl/lﬁpOBOK

oo | foraner | vt | e | 80| A [ az [P
(M) (M) (m)
LARM ORID 0,007 0,012 —-0,006 —-0,002 0,001 215763,842
AUT1 LARM 0,005 0,009 0,014 0,004 0,003 118103,210
AUT1 DUTH 0,008 0,012 0,005 0,004 0,003 173421,014
AUT1 ORID 0,006 0,009 0,006 0,003 0,004 196453,647
BZRG ZOUF 0,006 0,008 0,005 0,006 0,002 125741,023
BZRG ROVE 0,003 0,005 0 0,006 0,002 71046,316
MOPS ROVE 0,005 0,009 —-0,003 0,006 0,004 140682,970
PADO ROVE 0,003 0,006 —-0,004 0,006 0,003 85467,444
MATE USAL 0,008 0,012 0 0,001 0,005 124281,558
KAD 6 VAEG 0,004 0,008 -0,001 0 —-0,003 118786,574

Jn1st HarJsITHOCTH TIPOCTPAHCTBEHHBIE Pa3HOCTH a0COJIIOTHBIX M OTHOCHTENIBHBIX KAJIMOPOBOK BEKTOPOB
OpeCTaBICHbI Ha UIOCKOCTH B poekuunu [aycca — Kprorepa (tabi. 2).

Taéanua 2 —Pa3HocTH aGCOTIOTHBIX H OTHOCHTEJILHBIX KAJIMOPOBOK BEKTOPOB
Ha m1ockocTH B npoekuun I'aycca — Kprorepa

Pa3HoCTH a0COTIOTHBIX U OTHOCUTEIBHBIX KAJIMOPOBOK
Bekropst
AX, M Ay, M AH, m

AUT1-LARM 0,005 0 —-0,004
LARM-ORID —-0,008 —-0,001 0,013
AUT1-DUTH —-0,002 0,002 0,006
AUT1-ORID —-0,002 0,001 0,007
BZRG-ZOUF —-0,003 0,005 0,006
BZRG-ROVE 0 0,006 0,003
MOPS-ROVE 0,003 0,007 0,002
PADO-ROVE 0,004 0,007 0
MATE-USAL 0,003 0,001 0,003
KADG6-VAEG 0 0,001 —-0,003

Hcnonp30BaHue pa3ianyHBIX KATHOPOBOK — OJWH U3 HECKOJBKUX (DaKTOPOB, BIMSIONIMX HA PE3yJbTATHI
CIYTHHKOBBIX M3MepeHuil. boipmioe 3HaueHne MMeeT BIMSHUE BHEUIHEH Cpelbl HAa Pe3yNbTaThl CITyTHHKOBBIX
W3MEPEHUH, TPOSIBIAIONIEECS KaK depe3 M3MEHEHUS BPEMEHHU IMPOXOXKICHHS PaJHOCHUTHAJIIOB OT CIIyTHHKA JI0
MPUEMHHKA, TaK ¥ Yepe3 BOSHWKHOBCHHE MHOTOIYIE€BOCTH, OOYCIOBICHHON OTPaKEHUSIMHA PaTHOCHUTHAIOB OT
TeX WIM WHBIX OTPAKAIOMMX MOBEPXHOCTEH. B HEKOTOPHIX ciydasx HCIOJB3YETCS MOHATHE <«MacKa IO YTy
BO3BBIIICHUS» — 3TO yTOJl, OTCYUTHIBAEMBIA OT TOPU30HTA, HUKE KOTOPOTO CITyTHUKH HE MCHONb3yloTcs. [Tpu-
MEHCHHE MUHHMAJIBHOTO YIJla OTCEYKU MO3BOJISICT OLICHUTh U B OOJBIICH CTENCHH UCKITFOYUTH TPOIIOChEpHBIC 1
HOHOC(EpHBIC 3a/ICPIKKH, OJHAKO I pabOT HA yYacTKaX, MMCIOMIUX MECTHBIC MPEMSATCTBUSA, IS UCKITFOUCHHUS
MHOT'OJIY4€BOCTH CUTHAJIa MPUXOAUTCS YBEIUUNBATh 3HAUYCHHE MAaCKU BO3BBILICHHUSI.
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OreHKa BIMSHHS MCIOJIB30BAHUS PA3IMYHBIX MAacOK IO YIJIy BO3BBIIICHHUS BBIIIOJIHEHA /IS paHee uc-
nosib3yeMbix BekTopoB cetu EUREFmyTem 06paboTku kaxxaoro Bekropa B mporpamme Trimble Business Center
C pa3IMuHOl Mackoi mo yrity Bo3Bbimenus: 5°, 10°, 151 20°.

IIpocTpaHCTBEHHBIE PA3HOCTU HCIIOJIB30BAHUS HCXOMHOTO 3HAYCHUS MAcKH B 5° W Ipyrux 3HaueHUH
MAacK¥ JUI1 BEKTOPOB IIpUBENEHBI B Tabaune 3. Pa3HOCTH HCXOAHOTO 3Ha4YEHMs Macku B 5° M Npyrux 3Ha4CHUH
MacKH JUIsl BEKTOPOB Ha IUIOCKOCTH B poekumy ["aycca — Kprorepa npexncrasieHs! B Tabnuie 4.

Ta6auna 3 —I[IpocTpaHcTBEHHBIE PA3HOCTH HCIOJIB30BAHNUS HCXOTHOI0 3HAYEHHSI MACKH B 5°
W IPYrux 3HaYeHnii MacKku 1 BekTopoB cetn EUREF

Pasnoctun
Bexkropsl 5...10° 5...15° 5...20°
AX, M AY, M AZ, M AX, M AY, M AZ, M AX, M AY, M AZ, M

AUT1-LARM 0,005 0,002 0,005 0,007 0,005 0,007 0,007 0,006 0,006
LARM-ORID 0,008 0,003 0,006 0,011 0,006 0,005 0,011 ,0086 0,005
AUT1-DUTH 0 0 -0,001 —-0,003 0 -0,001 —-0,006 —-0,005-0,006
AUT1-ORID —-0,001 —-0,001 0 0,001 0,003 0,008 0,003 007, 0,005
BZRG-ZOUF —-0,001 —-0,001 -0,001 -0,001 -0,001 —-0,901 0,002 —-0,003 —-0,004
BZRG-ROVE 0,001 -0,001 0,003 0,006 0 0,008 0,012 0,001 0,013
MOPS-ROVE 0,008 0,001 0,005 0,011 0 0,009 0,021 0 019,
PADO-ROVE 0,005 —-0,001 0,004 0,01 -0,001 0,01 -0,003 0 —-0,009
MATE-USAL —-0,001 0,003 0,002 —-0,001 0,004 -0,002 ,060 0,008 0,002
KADG6-VAEG 0,001 0,001 0,004 —-0,001 0,001 0,001 00,0/ 0,001 0

Ta6muna 4 —Pa3HocTH HCXOHOTO 3HAYEHUSI MACKH B 5° M APYrux 3HAYEeHNH MaCKH 1151 BEKTOPOB
Ha IIockocTH B mpoekuun I'aycca — Kprorepa

Paznocru
Bexropst 5...10° 5...15° 5...20°

AX, M Ay, m AH, M AX, M Ay, m AH, M AX, M Ay, M AH, m
AUT1-LARM 0 0 0,007 0 0,002 0,011 -0,001 0,008 0,010
LARM-ORID —-0,001 —-0,001 0,011 —-0,004 0,001 0,013 60,0 0 0,013
AUT1-DUTH -0,001 0 -0,001 0,001 0,001 -0,003 0 eR,00 -0,010
AUT1-ORID 0 0 -0,001 0,001 0,003 0,003 0 0,006 0,007
BZRG-ZOUF 0 -0,001 —-0,001 0 —-0,001L -0,001 -0,001 00,0 -0,004
BZRG-ROVE 0,001 -0,001 0,003 0,001 -0,001 0,010 0 040,0 0,018
MOPS-ROVE -0,002 0 0,009 —-0,001 -0,002 0,014 -0,00%0,004 0,028
PADO-ROVE 0 —-0,002 0,006 0,001 —-0,0083 0,014 —-0,004 Q -0,008
MATE-USAL 0,001 0,003 1 —-0,002 0,005 -0,001 0 0,008 0,002
KADG6-VAEG 0,001 0,001 0,004 0,002 0,002 0,001 0,002 0,002 —-0,001

Taxxe dakTopoM, BIUAIOIINM Ha IIPUEM CHT'HAJIA, SBISETCS HAIMYME KyINoja y aHTeHHBI. B obmem ciry-
Yae aHTEeHHA C KYIIOJIOM JIOJDKHA pacCMaTPUBAThCS KaK IPYroil THII aHTEHHBI CO CBOUMH COOCTBEHHBIMH Xapak-
TEPUCTUKAMH U OCOOCHHOCTSIMH. 3HAYHUTEIbHOE BIMSHUE HA BapualuH (a3oBBIX LEHTPOB aHTEHH OKAa3bIBAIOT
Kak (hopMa KyIroJia aHTCHHBI, TaK M €0 KOHCTPYKLMSI C TOYKU 3pPEHUsS] MAaTepHaJOB M PACIIOJIOKEHHUS KyIoJja
OTHOCHTEJILHO CaMOl aHTEHHBI.

Hawubonee ucnonb3yeMbIMu Kymonamu MOKHO Ha3BaTh kymnoia SCIS (SCIT LEIS (LEIT). SCISkynon
(uKcupyercsi CTalbHBIMI BUHTAMHU U SIBJISETCS Oosiee Ha/EKHBIM, M3TOTOBJIEH U3 XKECTKOTO IUIACTHKA. AH-
TEHHA MOJHOCTHI0 HAXOANTCS MO KYIIOJIOM, TaK KaK AHaMeTp KyIloja MPEeBBIIIAeT Ha 3 CM AWaMeTp aHTCHHHBI.
LEIS-kymon BBHHYMBAETCS HEIOCPEACTBEHHO B KOJIBLIO KOPITyca aHTEHHBI IUIaCTMACCOBBIMU BHHTAMH, 00pasys
oTyChepHIECKyI0 KPBILIKY C BEPTUKAIBHBIME CTCHKaMH (puc. 5).
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Pucynok 5 —Buemnuii Bua kynoJos Leica LEIS u SCIS
s anteHnsl LEIAT504

BeInonHeHHAsT OIICHKA BIMSHUS UCIIOJIb30BAHUSI PA3JIMYHBIX KYIOJIOB TIPH 00Pa0OTKE UCIIOIB3yEMbIX PaHEe
BekTopoB cetn EUREFmpencrasnena B Tabnmme 5.

Ta6muna 5 —BiausiHue NCNO/IB30BaHNS PA3JINYHBIX KYNOJI0B IpH 00padoTke BekTopoB cetu EUREF

Bexrop be3 kynonos C kymoyiom Pasnoctun
(Tun xynona) AX, M AY, M AZ, M AX, M AY, M AZ, M AX, M AY, M AZ, m
AUT1-LARM
83113,661-22163,63p-80929,11p ...,661 ...,639 ...,115 0 0 0
(LEIS-LEIT)
AUT1-LARM
83113,661-22163,63B-80929,11b ...,688 ...,628 ...,092 —0,027 -0,01 -0,0233
(OLGA-LEIM)
BZRG-ZOUF
29947,446122024,79 5625,362 ...,450 78 ...,354] 0,004 0,00 0,008
(LEIT-SCIT)
BZRG-ZOUF
29947,446122024,79 5625,362 ...,420 ...,800 ...,393 -0,029 —0,0¢ -0,081
(SCIT-SCIS)
PADO-ROVE
24201,43F-72830,62437616,191 ...,440 ...,618 ...,200 —0,001 -0,00 -0,003
(LEIS-LEIS)
MATE-USAL
14407,63p120495,559-26839,208 ...,640 ...,550 ...,200 0 0 —0,003
(LEIS-LEIS)
KADG6-VAE6
88642,313-66396,96P-42947,138 ...,312 ...,970 ...,138 0 0,001 0
(LEIT-LEIT)
KAD6-VAEG6
88642,314-66396,96p-42947,138 ...,311 ...,970 ...,139 0,001 0,001, 0,001
(SCIS-SCIS)
KADG6-VAE6
88642,313-66396,96P-42947,138 ...,311 ...,970 ...,138 0,001 0,001 0
(SCIT-SCIT)

Pasnoctu HpI/IpaH.leHI/Iﬁ KOOpAUHAT BCKTOPOB Ha IJIOCKOCTHU B IMPOCKIUU Faycca - Kplorepa, NOJTyUCH-
HbIC IPU UCHIOJIb30BAHUHN PA3JIMYHBIX KYIIOJOB, NPEACTABJICHLI B Ta6J'H/II.[e 6.
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Ta6muma 6 —Pa3HocTn npupameHnii KOOPAUHAT BEKTOPOB HA MJIOCKOCTH
B npoexnuu I'aycca — Kprorepa npu ncno/ib30BaHNM Pa3JIMYHBIX KYNO0JI0B

Pa3sHOCTH aGCOMOTHBIX ¥ OTHOCHTENBHBIX KaJTMOPOBOK
Bekropsr Tumsl Kynosa

AX, M Ay, M AH, m
AUT1-LARM (LEIS-LEIT) 0 0 0
AUT1-LARM (OLGA-LEIM) 0,001 0 -0,038
BZRG-ZOUF (LEIT-SCIT) 0 0,009 0,010
BZRG-ZOUF (SCIT-SCIS) -0,002 -0,003 —0,042
PADO-ROVE (LEIS-LEIS) -0,003 -0,007 0
MATE-USAL (LEIS-LEIS) —0,005 —-0,001 0,001
KADG6-VAE6 (LEIT-LEIT) 0 0,001 0
KADG6-VAEG6 (SCIS-SCIS) -0,001 0,001 0,002
KADG6-VAEG (SCIT-SCIT) -0,001 0 0,001

3akJ/rouenne. Pe3ynbTaThl NPOBEAEHHOTO HCCIIEIOBAHMS CBUICTEIBCTBYIOT, YTO JUIS JOCTHXKEHHSI BBICO-
KO TOYHOCTH IpHU paboTe ¢ JIIOOBIMU THUIIAMU aHTEHH HEOOXOAMMO HCIIOJIb30BaTh KanuOpoBku. M3 mpencras-
JICHHBIX BBIIIE IPMMEPOB BUIHO, YTO BapHaluy (a3oBbIX LEHTPOB IS JI0OOH aHTEHHBI MOTYT OBITH ONpererte-
HBI TOJIBKO HAa OCHOBAHMH JIETAIILHBIX UCCIENOBAaHHUHN BBICOKOI TouHOCTH. PaKkTOpaMH, BIUAIOIUMHI Ha U3MEHe-
Hue (azoBoro nenrpa GPSanTeHHsI, SBISIOTCSA: TEOMETPHS CITyTHUKOBOT'O CO3BE3/1Ms1, BO3BBILIEHUE CITyTHUKOB
HaJ TOPU30HTOM, opMa KYIIOJIOB aHTeHH, MaTeprai KymnoJioB, 3hdexT MHoromydeBocTd. OTHAKO MX MPUPOJa
ele He 10 KOHIA u3ydeHa. OTHOCHUTENIbHBIE KaInOPOBKH HEIUIOXO 3apEKOMEHIOBAIN ce0s IPH MaJbIX CETAX C
KOPOTKUMH 0a30BbIMHU JHHUsIMU. OOpaboTKa 3HAYMTENBHBIX 10 MaciuTaly cerei TpeOyeT abCOTIOTHBIX Kalno-
POBOK, a TarKke ydueTa psga (HakToOpoB. AKTHBHOE HCIOJIB30BaHUE aOCOMIOTHBIX KanuOpoBok PCV oTkpbiBact
HOBBIE NIEPCIIEKTUBHI U1 OyaymMX HccienoBaHuil. O0s3aTeNbHBIM SABILETCS TOYHOE H3y4YeHHe OIUOO0K, BO3HHU-
KaroIux u3-3a 3(hexra MHOTOJIY4EBOCTH, @ TAK)KE M3-32 TPONOCPEPHBIX P PEKTOB.
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VARIATIONS OF THE PHASE CENTERS OF VARIOUS GPS ANTE NNAS
ANALYSIS OF THE USE OF ABSOLUTE AND RELATIVE CALIBR ATIONS OF ANTENNAS

V. YALTYHOV, K. MARKOVICH
The article is devoted to the analysis of the spatial variation of phase center of various GPS-antennas
depending on the direction of the signal from the satellite. Dependence of change azimuthal and the high-rise

making variations of the phase centers of antennas are defined. Recommendations about use of the corresponding
types of calibrations of variations of the phase centers are made.
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