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Bakapnarcbke 061acHe rOIOBHE YNPaBIiHHS 3eMe/bHUX pecypcis
“ JlepskaBHe NiANPHEMCTBO «3aKaprnaTreoae3UeHTPY

JIO IUTAHHSA TOYHOCTI GPS — CIIOCTEPEKEHD

© Casuyx C., Kabnax H., Kaaunuy 1., IIpodaneys 1., 2007

Ipugedeno pesyibmamu eKCnepuMeHmanvioi nepesipku mounocmi oonouacmomnux GPS-
npuiManie Ha KOHMPONbHUX NYHKMAX PEAnbHOI 2e00e3UMHOT Mepedici 6 pezioni 3axkapnamma.

Results of experimental check of accuracy one of frequency GPS-receivers on control points of
a real geodetic network in region Zakarpatja are resulted.

MocranoBka npobieMu y 3arajibHoMy BHIIsAL. 3a ocTaHHi niBTOpa AcCATKA pOKiB CTaB
JOCTYMHHM [U15i BAKOPUCTAHHS 3HAUHMH noteHuian [7106a1bHOi CUCTEMHU BU3HAYCHH MiCLIENOIOMEHH
(GPS), npusnauenoi Ans Hapirauii Ta BMU3HAYECHHS KOOPAHHAT pisHux oO'exTiB, AnA HAyKOBUX Ta
NPUKNAIHUX A0CTiLKeHb. ['onoBHuMH (akropamu Gypxausoro po3sutky GPS € ii BCenoroaicts,
ONepaTHBHICTb, BUCOKA TOUHICTh, Mani rabaput npUiHMabHOI anapaTypu, NpocToTa excryarauii i
BiAHOCHO HeBenuka Bapricth. JI0 LBOTO ciia AojaT, WO KoHpirypauis opbitT GPS—cynyTHukis
[I03BOJIAE NPAKTUYHO 3 OyaAb—AKOI TOUKH 3EMHOI NOBEpXHi NPUAMATH CHIHAIW LIOHAHMEHLIE BiJ
YOTMPBOX CYIMYTHHKIB, a SK NOKa3ye MPaKTHKa CHOCTEPEKEHb X 4MCIO KOJMBACTbCA Bill M'ATH 70
fecsiTi. Bucoka TOUHICTb 3a6e3neuyeTbcsi MPMHLMNOM BUMIpIOBaHb, AKkuA GasyeTbes Ha BU3HAYEHHI
ncepnosiacraneii "GPS—cynytauk — GPS—npuiivad" 3a pisnnusmu ¢as CMrHaniB, NpUHHATHX Bl
CYNyTHHKIB, Ta CHIHaJIy, 1O FEHEPYETCA MPUIiMaUeM.

BulleHaBecHe BH3HAYac aKTyalbHICTh i neperiekTvBHiCTs BUKOpucTanHs GPS nna pilLEHHs
LIMPOKOTO CMEKTPY HAyKOBHX 3a7ad, MOB'S3aHHX 3 BUBHEHHIM 3emi:

. nobyaoBa Ta TiATPMMKA 3€MHOT CHMCTEMM BiAUTIKY, sAKa 3a7a€ThCi KOOpAMHATaMu Ta
WIBMIKOCTAMH PYXiB MyHKTIB COCTEPEIKCHb,

. BMBUEHHS HEPIBHOMIPHOCTI 00epTaHHs Ta pyXy MOJIOCIB 3emii,

. pociikeHHs AehopManiii 3eMHOT TIOBEPXHI,

. [0CTTiDKeHHs 3eMHOT aTvMocgepH Ta ioHochepy.

SIkio Ha rI0BGAIBHOMY piBHI TaKi METOAM KOCMiuHOI reozesii, K paaiointepdepomerpis 3
HaaoBrumy G6azamy (VLBI), fasepHa JOKaLlis WTYYHUX CYMYTHHKIB 3emni (SLR) Ta nasepas jokaLis
Micsius (LLR), MoskyTh kKoHKypyBaTH 3 GPS-texHonori€to, To ii BUKOpHCTaHHs Ha perioHanbHOMY PiBHi
T2 Ha JOKATBHMX TEONE3MYHMX MEpeXax € 1103a KOHKypeHLieio uepes ii NpocToTy excrayarauii,
AewieBu3Hy Ta MoGinbHicTs rpyn crioctepirayis [1,2,8 1.

OTxe, NOsiBa HOBUX r€0AE3HYHHUX TEXHOJIOrIH, 30KpeMa MpPOKe BIIPOBA/KCHHS y BUPOOHHUTBO
OIHOYACTOTHMX CYMYTHHKOBMX pajiOHaBiralifHKX npuiimMauis HOBOTO NOKOMIHHA, BUMArae po3pobxu
HOBMX CMOCOBIB ONTUMAJIBHOrO MPOCKTYBAHHA TIEOAE3HYHWUX MEpek Ta YAOCKOHANEHHS METOAIB
BUMipIOBaHb.

3B'S30K i3 BAKAHBHMH HAYKOBHMH ii NPAKTHYHHMM 3aBAaHBSMA. 32 OCTaHHi POKH B
Vkpaini nposeneno 3Haunuii obear GPS-cnocrepexenb Ha MyHKTax JlepKaBHOT reofesnyHoi Mepexi
(ITM) 3 METOIO TepeBH3HAYeHHs X NONOKeHb Y HOBIM pedepeHunii cuctemi koopauHar. Taki
CHOCTEPEKEHHS TPOBOAATLCS  BHK/IOYHO ABOYACTOTHHUMH GPS-npuiivauyamn  3a  criewialbHAMH
MeToaMKaMn. BCbOro TAKMX CHIOCTEpPEeXeHb MpoBeacHO Oinblie HiX Ha 800-ctax nyskrax i3 20000
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nyskrie JI'M. 3po3ymino, 1o obear pobiT i3 3rylueHHs Mepexi 1ie € BenuuesHuit i norpebye YuMaInx
opraHizauiiHo-()iHaHCOBHMX 3yCH/lb.

AJIbTEpPHATHBHMM  LLISAXOM 3TYLUEHHS re0Ae3MuHOi Mepeski € BHKODMCTAHHA — Mepesi
nepmaneHTHUX GPS-craHLiii, wo € cikiaaoBumu €sponeiickkoi nepmaneHTHOT Mepexi (EPN). Ane i B
LILOMY BHIIA/IKY, 3Ba/KAIOUM HA IX HE3HAUHY KilbKIiCTh HA TepuTOpii YKpaiHH (BCHOTO ABAHAALSATS), Lie He
BUpillye 3a3HaueHoi mnpoGiemMH. Jlklue 3anpoBAajUKEHHs  HALLIOHANbHOI MPOrpaMM  aKTHBHHX
NEpPMaHeHTHHX CTaHLiM, TOOTO TaKMX CTaHLiH, AKi y PeXHMi pealbHOro 4acy 3MOXKyTh nepeaasat
nudepeniiini nonpaeku Ha GPS-nipuitmau Gyab-akoro kopucrysaua y Gyap-ske noTpibHe Homy wmicue,
TMOBUHHO BHpILUIMTH npobiieMy KoopauHaTHOro 3abesnedeHhs [4,6]. Baxause micue y ubomy npoueci
6yayTh Binirpasath ogHouacToTHi GPS-npuitMayi, 3BaKatouu Ha iX 0CTYMHICTb.

AHani3 BHKOHAHMX Aocjikens i nybaikauiif. [ToGynosa GPS-mepex BMMarae BpaxyBaHHS
cneundiky GPS-texHonorii. JIo HMX CiiA BiAHECTH: 3alEXKHICTh TOYHOCTI BM3HAYEHHS KOMIOHEHT
BEKTOPIB BiAl iX ZOBXHHH Ta TpuBanocTi GPS-BuMipoBaHb.

IMoci6HukM npakTHuHOro 3acTocyBaHHs GPS-TexHONOriH, MaloTh CyTTeBi po3BiKHOCTI WOAO
pekoMeH/alLiil i3 TpUBANOCTi CnoOCTepeXKeHb Ha BeKTOpax i3 AomkuHamu y Meskax 10-50 km [2]. Kpim
LBOrO i pEeKOMEHAauil He 3aBkaM YiTKO BM3HAuYeHi i NOCTOBipHi. VY Texniunux nacmoprax GPS-
npuiiMauiB s BEKTOPIB JOBKMHOK A0 10-20 kM, 3a3BHuaii, HABOAATLCA PErpeciiiHi 3a1exKHOCT
TOYHOCTi BUMIpY BEKTOPIB Bijl IXHLOT J10BXKHHHM. O/IHAK BOHH HE BPAXOBYIOTh TPMBAIOCTI CIIOCTEPEHEHD.
Hapasi s mepesx i3 Bektopamu 10-50 kv Ta Gisiblue MOKHA Tibki HAB/IMIKEHO PO3PaxyBaTH TOUHICTH
BH3HAYEHHS 1X KOMIIOHEHT [7].

IMocTaHOBKA 3aBAAHHSA. 3 METOIO PO3POBKH METOJIMKH ONTHMAIILHOTO MPOEKTYBAHHS BUMIDIB Y
GPS- Mepekax BHKOHAHO EKCIEPUMEHTAlIbHI AOCTIDKEHHS TOYHOCTI BU3HAYEHHS KOODJAMHAT MyHKTIB
3a1eXKHO BiJ iX JIOBXKMHH Ta TPUBAIOCTI BUMipiB oHOYacTOTHUMH GPS- npuiimayam.

Buxaax ocHoBHOro marepiany. IpoGaema pospaxynky Tpusanocti GPS- sumipis Ha Oasax
pi3HOi JOBXMHM i3 3aJaHOK TOYHICTIO BHM3HAYEHHS KOMMOHEHT BEKTOPIB € AaKTYajlbHOIO A7
BUKOPHMCTaHHS B NOJIbOBHX POOOTaX reo/1e3ucTaMHu-TIPaKTHKaMH.

Jocnimkenus BrauBy TpusaiocTi GPS - BUMIPIB Ha TOYHICTbH BM3HAUCHHA KOOPAMHAT MyHKTIB
MPOBOIMIKCH HA EKCTIEPUMEHTAIbHIN Mepeski, po3rawioBaniii y 3akapnatcekiii o6nacri.

Mepexa Bkmoyae nepmaHentHy GPS—cranuito UZHL (M. YXropoa), MyHKTH, A¢ NpalioBain
JABOYACTOTHI npuiiMaui BAZA (M. Mykaueso), UZHD (c. JlepeHiBka, YKropoaChbKuid paion) Ta nyHKTH,
e mpaigoBanu oxHouactotHi npuiivaui NLIP (c.Heninino, Ceansscebkuii paiion), RUMO (c.Pycbkuit
Mouap, BenukoGepesusucbkuii paion), MBER (c. Manuii Bepesnuit), OLYV (c.Opixosui,
VKropoachkuii paiion) (muB.puc.). 3asuaunmo, wo cranuis UZHL (Yxropoa) BXoauTh 10 CKiamy
mepexi EPN, LOTWKHEBI KOOPAUHATH SKOT peryaspHO BH3HauatoThes Lentpamy ananisy uiei mepexi, a
nynkr UZHD ([lepeniska) Bxoauth we 3 1994 p. y mepexy CEGRN (LlenrpansHoesporiciicbka
reosuHaMiYHa pedepeHiHa Mepesxka), sKa cki1anaeThes 3 S0-TH NMyHKTIB Ha TEPUTOPIi ABaHAALATH KpaiH
Lentpasnphoi Ta CxinHoi €BPONH i KOOPAMHATH AKMX TEXK PETYJISPHO BU3HAYAIOTBCA i3 NM'ATH 1000BMX
GPS-criocTepeskeHs, 10 MPOBOAATHES 3 MEPIOAOM Y [1BA POKH.

IMynkr RUMO (Pycekuit Mouap) Ta MBER (Manuii Bepesuuii) Bxoants y uncio tux 800-r
nynkrie JIIM, wo susHavanues i3 GPS-cnocrepeskens 2004 p. i KOOpAMHAaTH AKOrO BM3HAuCHI y
HaykoBo-10c1iaHoMy icTuTyTi reoaesii i kaprorpadii (m.Kuis) [5]. Inwi asa nynkrh, a came NLIP
(Heninino) Ta OLYV (Opixosui), BusHaueHi asouactotHumu GPS-npuitvayavn TRIMBLE 5700 i3
10GOBHX CriOCTepexeHb BiaHOCHO nepmanenTHux cranuii UZHL (Yxkropoa) ta NYIR (Hepearasa,
Vropmmua) nin wac GPS-kamnauii 2004 p.[3]. AnanoriunuM 4MHOM BH3HAuCHI KOOPAMHATH MyHKTa
BAZA (MykaueBo) Tilbku Bxke apouactoThium GPS-npuitmauem Z-Max dipmu Magellan nin yac GPS-
kamnadii 2007 p.

TounicTh BH3HAYEHHA KOOPAMHAT 3a3HAYEHHUX MyHKTIB, sIKi y nojaibuwiomy Oy/1eMo Ha3uBaTH
KOHTPOJIbHUMH, ciana 6iad 1 cm..
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GPS-cnioctepeskentsi Ha eKCnepUMeHTaIbHil Mepexi (auB. puc.) GynMm BMKOHaHI y pamkax
kammnanii CEGRN’2007, wo nposoaunacs y nepioa 18-24 uepBHs 2007 p. TpusanicTs crocrepeskeHs Ha
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nynkrax MBER, RUMO Tta OLYV, ze Gyiu BcTaHOBAEH! OJJHO 4acTOTHI npuiiMayi, ctaHoBuia |5 xB.,
45 xB., 120 xB.

O6pobka crocTepexkeHb BHMKOHAHa 3a JAONOMOrOK mporpamHoro 3abesneuenHs Trimble
Geomatics Office. B pesynbrari Oyad OTpuMaHi KOOpAHHATH MyHKTIB 3 Tovnictio 1,0-7,0 cm.
Koopaunatu nocninkyBanux ctaHui obuwcneni 3 GPS—piweHHs Oyau MOpiBHAHI 3 KOOpAWHATAMM
JaHUX cTaHLil oTpumanux 3 pilnesb GPS-cnomrepexeHs 1BOYACTOTHMMH rnpuiivMauamu B.....(Tabauua,
KonTponbHi nynkTi). PosbixknocTi koopauHar s nynkty OLYV ( ¢.OpixoBiii) MoxkyTh OyTH NOSACHEHI
HEBAHMM PO3TALIYBAHHSA MYHKTY CMIOCTEPEIKEHHS.

Omxke NOMMIKM BM3HAYEHHS KOOPAMHAT MyHKTIB ckaanu  1-5 ¢M npu 1S XBHIMHHMX
crocTepexxeHHsnx, 0-7 cM NpH TPUBAJIOCTI CHOCTeperkeHb 45 XBWIMH i 2-5 ¢M mpu 2-X TFOAWHHHUX
CIOCTEPEKEHHAX U1 npuimadiB Tuny ProMark-27.

36inblUEHHA uacy CrOCTEpeXKeHb Wi BUMIpiB 0aHO 4acToTHWMM GPS - npuiiMayamu
NPU3BOJHMTL 10 3pOCTAHHA KITBKOCTI HAMJTMLIKOBHX BHUMIpIB, 11O 3MILHIOE )KOPCTKICTh Mepexi, ane He
3aBXK/IU MPH UbOMY MiABULLYETHCS TOUYHICTb BU3HAYEHHS KOOPAMHAT MYHKTIB.

Sk NOKasyroTh eKCrepuMeHTanbHi jaocnikeHHs, y GPS-mepexax i3 3HAYHOW KiAbKICTIO
HaJUIMIUKOBHX BHMIpiB 4acTHHa BMMIpIB Moke OyTW CHOTBOpeHa MOXHOKAaMH, 3HAUEHHS SKUX
NEpEBHLLYIOTh 3aranbHuil o noxubok. [Tosea uux noxubox moxke maTi micue HaBiTh npu ymosi 100 -
BiICOTKOBOTO PO3B'A3Ky HEOJHO3HAYHOCTEH ycix BekTopiB. HaliuacTilue 1i moXHOKH MOXKYTb 3'SBAATHCH
Ha INyHKTax i3 He3aJOBUIbHUMH YMOBaAMHM BHMAMMOCTI CynyTHHKIB. OuYeBWIHO y pesyJbTaTi
3piBHOB)XXEHHS MepexKi MOMpaBKH y Ui BUMipH OyAyTh MakCHMaibHUMH | BOHH OyayTs 36inbuiyBaT
noXuOKy ONMHWII Bard. BinosizHo yacTiHa BUMIPIB, ika MAKCHMAJIBHO CIIOTBOpeHa NOXHOKaMH, MoKe
HEraTMBHO BIJIMBATH HA TOYHICTh BU3HAYEHHS KOOPHHAT IYHKTIB.

JIna Takux Mepex € akTyajlbHMM pO3B'A30K NpobiemMM anocTepiopHOi onTumizauii Bumipis. Bin
niosisArae B iieHTHdikaLil BAMipiB, CIOTBOPEHMX MOXUOKAMH, KI MePeBULLYIOTH 3araibHui (GoH noxnbok
ycix BuMipiB. HeobxinHicTs po3s'sasky wiei npobiemu Takox BHHMKAe npu onpawoBanHi GPS -
CIIOCTEPEKEHb Y PEXKHMI PEATLHOTO Hacy.

BucnoBku. B winoMy, opepxaHi pe3ynbTaTH €KCNEPUMEHTANLHOI OLIHKA XapaKTepHCTHK
TOYHOCTI | HAAIHHOCTI BU3HAYEHHS MiCLIENOIOKEHHS OTHOYACTOTHUMH NMPUHMayaMu, He JUBISYUCEH HA
BiIHOCHO KOPOTKHH repiojl MpoBeJeHHs A0CTiIKeHb, MiATBEPKYIOTh O4iKyBaHy TOYHICTh BU3HAUEHHS
KOOP/IMHAT MYHKTIB. AJie 415 KiHLEBUX BHCHOBKIB HEOOXIIHO NPOBECTH /10JIATKOBY CEPit0 BUMIpIOBaHb.
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