PACLLUMNPAA TPAHULIbI GNSS: NCNOJIb3OBAHUE MUKPOOATHUKOB U TEXHOJIOTUN
TRIMBLE SUREPOINT Noasn>KHbIMU TEEOAE3UYHECKUMU MPUEMHUKAMMU NOBLILLAET
TOYHOCTb N NMPOU3BOOUTENIbHOCTb CbEMKU

KAPJ1 TOMNCOH

BECTMUWHCTEP, KOJIOPAJO CLLA

PE3IOME

TouyHocTb GNSS n3mepeHuin cyLecTBEHHO 3aBUCUT OT YMEHUA reofe3ncta ycTom4yneo yaep>KneaTb BeXy B
BEPTUKANbHOM MONOXEHUM («BbICTaBUTb YPOBEHb») B TEHEHME BCErO Nepmnoa N3IMepeHUin Ha Touke. BbinonHsn
CbeMKY, reofie3ncTbl BbIHY>KAEHbI TPATUTb AOMOSIHUTENIbHOE BPEMSA Ha YCTAaHOBKY BeXU B BepTUKaJIbHOE
noJsioXeHue Bo BpeMs nsmepeHuin. MpuemuHunk Trimble R10 GNSS ocHalleH HOBeNLLEN TEXHONOMNER
onpeneneHns OpueHTUPOBKU, Ha3BaHHOW Trimble SurePoint™, koTopas cokpallyaeT Bpems, Heobxoammoe ans
BbIMOJIHEHNA TOYHbIX FreOAEe3NYECKNX U3MEPEHNN, N NpeanaraeT UHTYUTUBHO NOHATHbLIA NPOLEecC reoae3nyeckomn
CbeMKM.

B aTon OpoLutope onmncaHo, Kak ¢ NomoLLpbto TexHonorum Trimble SurePoint obecneynBaeTcs HanBbICLIWIA
YypOBeHb TOYHOCTU B NOJIEBbIX YCJIOBUAX Bnaronaps:

e 3awuTe OT 3anuncK OLINBOYHbIX AaHHbIX, BbI3BaHHbIX OOJIbLLUMM HaK/TIOHOM BEXM

e  BbICTPbIM M HafEXHbIM U3MEPEHUAM, BbINMOJIHEHHBIM C UCMOJIb30BAHUEM 3JIEKTPOHHOIO YPOBHSA (HOBas
dyHKuma Trimble eBubble) Ha skpaHe kKoHTponnepa

e ObecrneyeHuIO fOMNOJIHUTENIBHOTO KOHTPOJIS U3MEPEHWIA B pe3ysibTaTe 3anncy napamMeTpoB HakJIOHa
BMecTe C KoopAuHaTamMu

www.trimble.com @ZTrimble



PACLLUUPAA TPAHULLbl GNSS

3Ta 6poLutopa cogepXMT MHPOPMALNIO O TOM, KakK
MCNoNb30BaHMe AONONHNTENBbHbIX AaTinkos B GNSS
NPUeMHMKe pagukanbHO MeHAEeT npouecc
reogesnyeckux namepeHumn. ToyHoctb GNSS
N3MEpPEHUI CyLLIeCTBEHHO 3aBUCUT OT YMEHUA
reogesncra yctTonymBo yaep>kKnBaTb BEXy B
BEPTMKaNbHOM MNONIOXKEHUU («BbICTAaBUTb YPOBEHbY) B
TeYeHMe BCEro nepmnopa N3MepeHuin Ha TO4Ke.
BbINnosHAA cbeMKy, reofe3uncTbl BbIHYXXAEHbI Obln
TPaTUTb JOMNOJIHUTENIbHOE BPeMS Ha YCTAHOBKY BEXU
B BEpPTUKaSIbHOE MOJIOXKEHNE BO BPEMSA U3MEPEHUN.
MNMocne 3aBepLUEeHUA CbeMKWN HE OCTaeTca HUKaKMX
noATBep>XXAaloLWmx 3anmcer 0 TOM, HacKOJIbKO
YCTONYNBO reofe3nct gep>kan aHTeHHY NpMeMHuKa
unun 6bina Ny Bexa BepTMKasibHa BO BpeMs
usmepeHuin. Pacumpsas rpaHnLbl TPagULMOHHbBIX
GNSS nzmepeHuir, npuemHmnk Trimble R10 GNSS
OCHaLLEeH HOBeMLEeN TeXHOOrMen onpeneneHns
OpPUEHTUPOBKMU, HazBaHHOM Trimble SurePoint™,
KOTOpas cokpallaeT Bpems, Heobxoanmoe ans
BbIMOJIHEHUA TOYHbIX reofe3nyecknx UsMepeHni, n
npennaraetT MHTYUTUBHO MOHATHbLIN NpoLecc
reofe3nyeckom CbeMKu.

NMPEUMYLLECTBA MNMPU PABOTE C TAXEOMETPAMU

leopesnctbl, 3Hakomble N ¢ GNSS npnemHukamu, n ¢
3NEKTPOHHbIMM TaxeoMeTpamu, 3HatoT, 4To oba Tmna
reofesnyeckux cMcTemM NO3BOJIAIOT BbIMNOJIHATb
TOYHbIEe N3MEPEHUSA, HO PaboTaloT MO pPa3HbIM
npuHUMNamM, UMes CBOU YHUKaJsibHble NPenMyLLiecTBa.
DNIeKTPOHHbIEe TaXeOMeTpbl — 3TO
aneKTpoMexaHuyeckme Nnpmbdopbl, TOYHO
n3MepsatoLLMe yribl U pacCTOAHUA ONA onpegeneHus
KoopAnHaT obbekTa cbeMku. OHM TpebyloT BecbMa
aKKypaTHOW yCTaHOBKMU U MUCMOJb3YIOT BCTPOEHHbIE
aNeKTpoOMexaHn4yeckrue gaTynku gnsa HenpepbIBHOIoO
KOHTpONA Nto6Ooro caBura MHCTPyMeHTa. B HeKOTOpbIxX
Cly4anx dNIEKTPOHHbIE TaX€OMETPbl MOTYT BbIMOJIHATb
aBTOMaTUYeCKylo KOPPEKLUIO OLUMOOK, BbI3BaHHbIX
UX HaKJIOHOM. BCTpoeHHble KOMMNeHcaTopsl,
Mo3BoNAILLME CKOPPEKTUPOBATb HE3HaUYUTENIbHOE
U3MeHeHne ropu3oHTUPOBaAHNA MHCTPYMEHTa, BECbMa
Mone3Hbl. 3TN YCTPONCTBA KOMMEHCUPYIOT
He3HayunTesNbHble OTKINOHEHMNA NHCTPYMEHTa OT
BepTMKanu, obecneymBas BbICOKYIO TOYHOCTb Yr/IOBbIX
n3MepeHUin faxe npu HebobLLIOM caBuUre
ONTUYECKOro HaBedeHM .

B 60/bLUMHCTBE 3/IEKTPOHHbIX TAXEOMETPOB
peanin3oBaHbl CJIOXHbIE METOLUKN OOHapYXXeHUs U
KOppeKLumn oMboK roprusoHTUPOBaHUA
VMHCTPYMEHTa B peasibHOM BpeMeHMU, No3BoJistoLme
YUYMTbIBATb HE TOJIbKO AAaHHble KOMMNEHCAaTOPOB.
TexHonorus Trimble SurePoint, BctpoeHHas B
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3NEeKTPOHHble TaxeoMeTpbl Trimble cepun S — ogHa u3
Hanbonee cCOBpPEMEHHbIX TEXHOJIOMNIA OOHapyXXeHUA
1 Koppekumn ownbok. ToyHoctb Trimble SurePoint
3HaYMTENbHO MNPEBbLILLAET BO3MOXHOCTM OObIYHbIX
KOMMEeHCaTOpOB, NO3BOJIAA JNIEKTPOHHbIM
TaxeomeTpam Trimble cepun S BbINONHATE TOYHbIE
N3MepEeHUA U COXPaHATb HaBedEeHME Ha LeNb Jaxe
npu npocefaHNnN HOXeK LWTaTnea, BUbpaumm n
OPYrmux HexkenaTesbHbIX BO30EeNCTBUAX Ha
WHCTPYMEHT nocse ero yctaHoBku. Mpu cnyvaiHOM
TOJIYKE NHCTPYMEHTA, HanpumMep, NPX CUJIbHOM
HaXkaTuMM Ha KHOMKY 3anycka U3MepeHUs, MHCTPYMEHT
aBTOMAaTMYECKM BbINOSHUT TOHKYIO MOACTPONKY A
BO3BpaLLEHMA Ha UCXOQHYIO TOYKY HaBeOeHUS.
TexHonorusa Trimble SurePoint nckniovaet
TPaAULMOHHbIE OLLIMOKN HaBefEeHWs, BbI3BaHHble
HeboNbLINMN HEHaMEPEHHBIMU CABUramMu
WHCTPYMEHTA.

Y\

PucyHok 1: TexHonorus Trimble SurePoint ycTpaHseT ownbkm
rOPU3OHTMPOBAHUA B 3NEKTPOHHbIX TaxeoMeTpax Trimble cepum S

TEXHOJ10OIA SUREPOINT 011 GNSS

OWwKnbKM, aHaNornYHble HeNPaBUJIbHOW YCTaHOBKE
3N1eKTPOHHOro TaxeomeTpa, ciy4vatoTtca n ¢ GNSS
cMcTeMaMuy - eC/IN Bexa C aHTEHHOW pacrnonoyXKeHa He
CTPOro BepTUKanbHO UIKN konebnetca npu
BbINMOJIHEHUM U3MepeHUiA. OWNBKM onpepeneHns
KOOpAWHAT, Bbl3BaHHblE HAK/IOHOM BEXW, MOTYT
OKa3aTbCA BeJIMKU, N 3aBUCAT OT TOrO, HaCKOJIbKO
TOYHO reoe3unCT BbICTaBUI BEXY N HACKOJbKO
yCTOMYMBO ee yaepxkusaeT. OObIYHO HAKJIOH NN
KonebaHusa Bexu Npu cbeMmke MOXKET OOBHapyXXu1Tb B



nosie TOJIbKO caMm reofesuncT; Npu 3Tom uHgopmMaums
0 HAKJ/IOHe BEeXWN HUTAe He COXpaHAeTCcs.

[o HacTosiwero momeHTa reogesnyeckme GNSS
MPUEMHUKN BbISIN YNCTO 351IEKTPOHHBLIMU NpnbopamMu,
TOYHO N3MEPSAIOWNMM OanbHOCTN U BpeMA. bes
BCTPOEHHbIX 3JIEKTPOMEXAaHUNYECKUX YTNTOBbIX
fatynkos GNSS npueMHUKN He nMenn BO3MOXHOCTH
KOHTPONA U3MEHeHUs1 HakJIoHa. s 3Ton uenu
reofe3ncTbl NCNOJIb30BanIn NpoLeaypbl u
TEXHONOMMU, CHMXaloLWMe BO3MOXHOCTb NOABNEHWS
OLINOOK LIeHTPUPOBaHNA U3-3a HAK/IOHA BEXW.
Ncnonb3oBaHue 6unofa - oauH 13 NyyLImx crnocobos
YyCTPaHeHUs Taknx onboK. [pyrum cnocobom
ABNAETCA yBeINYEeHMe nepmoga HabnogeHun Ha
TOYKe AJ1F NONy4EeHUA OCPEQHEHHOTO 3HAaYEHUA U3
cepun nsmepeHuin. Ecnm npm HabnogeHnn cepun
reofe3ncTy yaaeTcs yaep>XmBaTb BEXYy POBHO, TO
ocpefHeHHble KoopaMHaTbl 6yayT ¢ 6onbLuomn
CTeneHbio BEPOATHOCTU COOTBETCTBOBATb
M3MEepPEHUIO C TOYHO BEPTUKAJIbHO YCTaHOBNEHHOM
BEXOW.

OCHOBHbIM MWUHYCOM MNP BbINOJHEHNN CEpUN
W3MepEeHUIA NN UCNONb30BaHUN Bunofa sBnsAeTcs
CyLLLeCTBEHHOE YBeNMYEHNE BPEMEHN, HEOOX0AMMOE
Ha M3MepeHmne KaXkgom Toukn. OgHa 3 ayywmnx
BO3MO>KHOCTEN yBENINYEHUA NPON3BOANTENTIBHOCTU
GNSS n3mepeHnn cocTouT B YyMEHbLUEHNN BPEMEHMU,
Heob6XxoQMMOro Ha yCTaHOBKY BEXU B BepTUKaJibHOe
MOJIOXXEHUE, U COKPAaLLEHNE BPEMEHUN U3MEpPeHUS
NPV TaKOM MOJTOXKEHUUN BEXMW.

Pa3zsutne Mukpo-2nekTpoHHO-MexaHun4eckmnx
Cuctem (MOMC) coenano BO3MOXXHbIM cO3faHue
TOYHbIX, HAOEXHbIX 1 MUHNATIOPHbIX 4aTYNKOB OJiA
pelleHnsa camblx pasinyHbix 3aga4. Co3gaHHble Ha
OCHOBE aKCenepomMeTpoOB MHepLUasbHble AaTYNKN
OblNV YMEHbLLEHbI U YNPOLLEHbl, YTO NPUBESO K
MOBbILLEHNIO NX HAOEXXHOCTM U MOBTOPAEMOCTU NpWn
0o0LLEeM CHUXEHUM 3HepronoTpebieHums.
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CoBpemeHHble MOMC gaTumkm U3MeHUIn Bce — OT
WrPOBbIX KOHTPOJNIEPOB [O KOCMUYECKMX KOpabnen.
CerogHa MOMC gaT4ymkn BHOCAT cepbe3Hble
nsmMeHeHusa B MHCTpymeHTbl GNSS. C ycnexom
npvmMeHsemMas B dNEKTPOHHbIX TaxeomeTpax Trimble
cepum S TexHonorusa Trimble SurePoint, BctpoeHHan B
GNSS npunemHuk Trimble R10, no3Bonuna co3patb
nepepnosyto reogesnyeckyto GNSS cucremy.
TexHonorusa Trimble SurePoint B GNSS npuemHuke
Trimble R10 ncnonb3yeT BbICOKOKa4YeCTBEHHbIE
OaTymkm gna yckopeHusa npouecca GNSS nimepenumn,
a Tak>Ke NoBbILLEHNA TOYHOCTU U YBEPEHHOCTM B
pe3ynbTaTtax.
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PricyHOK 3: TOPCMOHHbIN MexaHn3m Aatymka M3MC npu 6onbLuom
yBenunyeHun. ®otorpacdus npegocrasneHa Sandia National Laboratories,
SUMMIT™ Technologies, www.mems.sandia.gov.

TexHonorua Trimble SurePoint no3BonseT yny4wmnTb
npouecc GNSS cbeMKKM B HECKONbKUX HarnpaBieHUAX:

e UcknoyvaeTca He0OXOAMMOCTb NepeKioYaTh
BHVMaHMe C YPOBHS BEXW Ha 3KpaH
KOHTponnepa. bnarogaps aBTomatnyeckomy
onpefesieHnIo HakJioHa BeXU ee OTKJIOHEeHne
OT BepTMKanuM oTobpaxkaetcsi NPsAMO Ha
3KpaHe KOHTpofiepa B BUAe ny3bipbka
3N1eKTPOHHOrO YPOBHA Pa3HOro LBseTa.

e Kpome oTobBpa>keHMs Ha 3KpaHe, cucTeMa
Tak>Ke 3anucbiBaeT UHPOPMALINIO O HaKIOHe
BEXW BMecCTe C U3MEPEHUAMM.

e TexHonorus Trimble SurePoint Takxe
NCNonb3yeT U3MEHEHNE HaKNOHa BEXM ANA
ynpasneHuns 3anuncelo, NnpespaLyas
n3MepeHmne To4ek B NPOCTYIO, MHTYUTUBHO
MOHATHYIO NpoLuenypy.


http://www.mems.sandia.gov/

3JIEKTPOHHbIA YPOBEHb

Bnaropaps yctaHoBneHHbIM B Trimble R10 To4HbIM
fatynkam HaknoHa M3MC, aneKTpPOHHbI YPOBEHb
eBubble BbiBOAUTCS NpAMO Ha 3KpaH KOHTpoJepa ¢
nporpammoi Trimble Access™. Tenepb reogesncram
He HY>XXHO nepektoYaTb BHUMAHME C 3KpaHa
KOHTpONepa Ha ypoBeHb BeXU, 4TODObI yoeauTbcsa B
ee BepT1KaJibHOM MONIOXeHUU. BmecTo 3TOro, oHn
MOryT cocpefoTounTbcs Ha paboTte ¢ Trimble Access,
M BbICTaBUTb BEXY, UCMOJIb3ysA N306pakeHne ypoBHS
eBubble Ha 3kpaHe. He oTBnekas cBoero BHUMaHUs
OT 3KpaHa KOHTPOJ11epa, Bbl MOXKETE CyLLEeCTBEHHO
COKPaTUTb BpeMsi, HEOOXOAUMOE Ha N3MepeHUne
TOYKMWN.

Momumo 3Toro, nsobparkeHune ypoBHa eBubble yeTko
yKa3blBaeT Ha TO, YTO HaKJIOH BEXN HAXO[MUTCA B
npegenax 3agaHHoro Bamu gonycka. Npu Boixoae 3a
rpaHuuy gonycka yposeHb eBubble otobpaxkaeTca
KpacHbIM LIBETOM, a NPV HaXOXXAEHUMN B 3afaHHbIX
npegenax - 3efieHbIM. Takas AcHasA MHOWKALUA
npenocTaBseT NoJib30BaTe o yBEPEHHOCTb B
JOCTOBEPHOCTM pe3yJsibTaTOB 1 MOMOraeT B Te4YeHne
paboyero gHA C3GKOHOMUTb HECKOJIbKO MUHYT Ha
YCTaHOBKY BEXMW.

@ Measure points 26 ? - X
Point name: Code: [z 100%
[201 D] [ [v] |=5 0%
2 15
Method: ¢

[Topo point |~ | L? i

Antenna height (Uncorrected):

[2.000m Iy | T 2000
Measured to: %] Map
|Bottom of quick release || T
enu
Favorites
Switch to

RTK H:0.007m V:0.013m

eBubble Options

PucyHok 4: S3kpaH eBubble B Trimble Access

BbbICTPbIE N TOYHbIE U3MEPEHUA

TexHonorua Trimble SurePoint no3sonsaer
NONb30BaTeSNO ObICTPO BbIMNOJHATE U3MEPEHMUA U
TPaTUTb MeHbLUE BPeMeHU Ha NPOBEPKY
BePTUKaNIbHOIro NOJIOXKEHUA Bexn. BcrpoeHHas B
Trimble R10 TexHonorusa Trimble HD-GNSS
MPOM3BOAMUT TOYHbIE BblYNCIIEHNA KOOPAMHAT
HEeCKONbKO pa3 B cekyHAy. Takue ObicTpble
HenpepbIBHblE N3MepeHMs No3BonsoT Trimble R10
ocpenHUTb 6onbLLION Habop KOOpAMHAT 3a KOPOTKOe
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Bpems. [1nAa namepeHms Ha ToUKe NONb30oBaTeslio
JOCTaTOYHO COXPaHATb BepTMKabHOE MNONOXEHNE
BEXU B TeYEHUe BCero napbl cekyHa. UHTyuTneHo
NoHATHasA paboTa ¢ 3N1eKTPOHHbIM ypoBHeM eBubble
1 GbicTPOE OOHOBNEHNE KOOPAMHAT 3HAYMUTENBHO
yckopsioT npouecc cbopa gaHHbIX. YTOObI BbINOAHUTD
n3mMepeHune To4ku, HeobxoanUMo
HenpoJo/MKNTENbHOE BPEMSA YCTONYNBO yaep>KMBaTb
Bexy. Ecnin Bexa GypeT HakJIoOHeHa BO BpeMs
N3MepeHUNI, NoNb3oBaTesNb MONYYUT
npegynpexaneHue, NO3BOJISIOLLIEE eMYy MPU
HeobX04MMOCTU BbINOMHUTL U3MEPEHME eLLe Pas3.
3HaHWe TOro, YTO CUCTEMA OTC/IEXXMBAET HAKJIOH U
MOXKeT BblaTb COOTBETCTBYIOLLEE NMpeaynpexaeHune,
BbIHY>AAeT ornepaTopa TWaTebHO YAepXXUBaTb BEXY.
Bce 370 NpuBOAUT K NOBbILLEHUIO KayecTBa U
NpPON3BOAMNTENBHOCTU PabOThI.

CoueTaHue TEXHOJIOTUU BbICTPbIX M3MepeHun Trimble
HD-GNSS 1 npocToi KOHTPOoJsib HaknoHa Bexu Trimble
SurePoint cokpalyaeT Bpemsa nsmepeHnsa To4KU Ha
30-50 npoueHTOB. Tonorpaduryeckas cbemka
NAOLWaAHbIX OO BEKTOB MOXET ObITb BbINOSIHEHA
3HaunTenbHO GbicTpee, YeM Npu paboTe ¢ cnctemon,
He ocHalleHHoW TexHonornen Trimble SurePoint. 1o
MPENMYLLECTBO MOXET OKa3aTbCA Ype3BblHalHO
Ba>XHbIM MOMEHTOM MpU BbIBOpe cncTEMBbI B
cerofHsLIHen 06CcTaHOBKE KOHKYPEHTHOM
aKTMBHOCTW.



PucyHok 5: TexHonorus Trimble SurePoint paclumpsieT BO3MOXHOCTU CbeMKM
HEeCKONbKUMM onepaTopamu

Opyrum npenmyLectBom TexHonormm Trimble
SurePoint AaBnseTca cHMXXeHWe Harpy3kn Ha
onepaTopa. Ncnonbsya Trimble R10, nonb3oBatenu
TPaTAT MeHbLUEe BPeMEHU Ha YCTaHOBKY BEXU B
BepPTMKaNbHOE MNONOXeHMe Ha KaXxaon Touke. Mpun
BbIMOJIHEHUM COTEH U3MEPEHUI B AEHb,
OOMOJNIHUTESIbHbIE CEKYHAbI KOHLIEHTpaLuum MoryT
NPUBECTU K CUNIbHOWM YCTanocTu. 3Has, 4To cMcTema
KOHTPONMpYyeT HakJIOH, orepaTop MOXEeT TpaTUTb
MeHbLUe U3NYEeCKMX CUN Ha yaep>kaHue Bexun. Korga
015 BbINONHEHMA paboTbl TpebyeTcs HECKONbKO
reofe3ncToB, Hanpumep, Npu CbeMKe
Tpy6onpoBOAOB, OQMH U3 HUX yCTaHaB/IMBaET BEXY, a
OpYrow B 3TO BPeMS KOHTPONMPYET U3MEPEHUSA C
nomoLLbio KoHTponnepa. Mpu yknagke Tpyobl B
rnybokyto TpaHLUuelo, ycTaHOBKa Bexn Ha Tpyby B
BEPTUKANBLHOM NONOXEHUM TpebytoT OT reofe3uncta
NOBbILLEHHOTO BHUMaHUsA. BTopoii yneH 6puragbl B
3TO BPEMS BbINOJIHAET U3MEPEHUSA C MOMOLLIbIO
KOHTposifiepa. O6bIHHO ONepaTop C KOHTPOJISIEPOM
He Bcerpa ycrneBaeT cefuTb 3a HaK/IOHOM BEXM,
NMO3TOMY 3a4acTyl0 N3MEPEHUA MOTYT COXPaHATbCA
npw ee 3Ha4YUTENIbHOM OTKJIOHEHUWN OT BEPTUKANN.
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TexHonorus Trimble SurePoint 3HauYnTeNnbHO
obneryaeT Bce Takue onepauum, NnpenocTaBnas
onepaTopy KOHTpoJiiepa NoJiHyio UHOopMaLuio O
NOJIOXEHUN BeXU, BKJIOHasA oToOpaxkeHue
3NeKTPOHHOro ypoBHsA eBubble Ha skpaHe.

Tenepb Npu peLleHnn MHOMMX 3agay 6unog MOXHO
0CTaBnATb B aBTOMOOWIEe, 4TODbI cienaTtb cMcTtemy
Gonee nerkoin ans nepeHocku. Mpwu nnoxon noroge
WM CJIOXXHOM peribehe MECTHOCTU COKpaLLieHue
BPEeMeHU, HeOOXOAMMOTrO Ha BbIMOJIHEHME CbeMKMU,
ABNIAETCA BaXKHENLINM haKTOPOM CHUXKEHMS
Harpy3ku Ha reofe3ncToB.

TPACCUPYEMOCTb OAHHbIX

Mpwu yctaHoBKe Bexn ¢ aHTeHHoW GNSS npuemHumka ¢
MOMOLLIO TPAaZMLMOHHOTO KPYriioro ypOBHSA
HMKaKne faHHble 00 yrie HakJIoHe BEXU BO BpeMms
M3MepeHUnsa TOYKM He coxpaHsatoTcss. OgHako npwu
TOYHbIX GNSS n3mepeHmax nodble oLWNOKK
NO3MLUWNOHNPOBAHMSA [OJIXKHbI ObITb YYTEHBI
He3aBUCUMO OT KBaNnguKaumm u MetTogoB paboThbl
reogesncta. bnarogapsa texHonorum Trimble
SurePoint BMecTe ¢ 3aNuncbio KaXkaon N3MepeHHOM
TOYKMN Bcerga coxpaHsaeTcs nHopmaumsa ob yrne
HaKJ/IOHa BeXW. 3Ha4YeHme Jornycka gsia yria HakJIoHa
3apaHee yCcTaHOBJIEHO, MO3TOMY CMCTEMa Bcerga
npenynpepuT orepatopa nepef 3arnmncblo ToOUKK,
e/ HaKJIOH NMpeBbICUN Npegenbl gonycka. leogesncr
MO>KET OTMEHUTb 3aMncb MU BbINOJIHUTb MOBTOPHOE
U3MepeHune, ecsim CHUTaET, YTO HaKJIOH BEXMU
CJINLIKOM BeJIUK.

Mpun 3anNMcK KaXkpon TOHMKM Ha 3KpaH BbIBOAATCA
3HaYeHUSA yria HaKfoHa N PacCTOsIHME Ha 3eMHOM
NMOBEPXHOCTU, BbIYUCIIEHHOE MO Yy U TEKYLLEN
BbICOTE aHTEHHbI. Ty MH(OPMALMIO MOXHO
NoOCMOTPETL B MeHI0 MpOCMOTp NpoeKkTa nosieBoro
nporpammHoro obecneyveHusa Trimble Access.
NHdopmauma o HakJIoOHe Bexu coxpaHsaeTcsa B aine
npoekTta (JOB chainne) 1 BbIBOGUTCSA MPU NpocMoTpe
CBOWICTB TOYKWN B OPMCHOM NPOrpamMMHOM
obecneveHnn Trimble Business Center.
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PucyHok 6: Ha skpaHe MpocmoTp npoekta MO Trimble Access BbiBOoagnTCA
vHdopMaLusa 0 HakNoHe BexH.

YNPABJIEHUE C NOMOLLbIO OBUXXEHUA

Ewe ogHUM BaXkHbIM MPENMYLLIECTBOM NMPUMEHEHUS
TexHonormuu Trimble SurePoint B Trimble R10
ABNAETCA BO3MOXHOCTb YNPaBJIEHNA CbeMKOW ¢
MOMOLLIbIO U3MEHEHUSA OPUEHTUPOBKU NMPUEMHUKA.
bnarogapsa nosasneHuio coBpemMmeHHbIx MOMC
[aTYNKOB PacTeT YMNCIO YCTPOMCTB, B KOTOPbIX UX
dumsnyeckoe nepemeLLieHME UCNOSb3yeTcs AN
yrnpasneHus. Tak, Hanpumep, B cMapTgOHax
OpUeHTaLuA 3KpaHa aBTOMATUYECKN MeHSeTca B
3aBUCUMOCTU OT TOrO, B KAKOM MOJIOXEHNN
noJsib3oBaTesib fep>XnT TesiedhoH. B Bugeounrpax ans
yrnpaBneHnsa NCMNOJb3YIOT OBUXEHWE U YCKOpPEeHMe
KOHTpOJIepa BMECTO HaXkaTusi Ha KHomnKu. B
OUCTAHLUMOHHO YrpaBJiieMblX MallMHaXx, AaT4nuKu
OBVKEHUA UCNONb3YIOTCA KaK Ha CTaHLMAX
yrnpaBneHus, Tak U Ha caMnX MallMHax. Tenepb U
Trimble R10 ncnonb3yeTt faHHble O cBOeN
OPUEHTUPOBKE B NPOCTPAHCTBE ANA ynpasBieHns
3anuncbio, Aenas rnpoLecc CbeMKku elle 6onee

NMHTYUTUBHO NMOHATHbIM.
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PuicyHok 7: Co3gaHue cnoxHbix BIMJTA cTano Bo3amoxxHbIM 6narogaps
noasneHuto Hosenwnx M3MC gaTumkoBs. dkcnepumeHTanbHbi BIMJIA NASA
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Global Hawk, doTorpacdumsa npegoctaBneHa NASA Dryden Flight Research
Center

B noneBbix yc/I0BUAX MOJIb30BaTe b MPOCTO
BblIOMpaeT NyHKT “ABTOCbeMKa HakJIOHOM" B MeHI0
Toyek cbeMKU UK bbICTPbIX TOYEK N HaXXNMaeT
KHonky Ha4aTb. Ha akpaHe Trimble Access
nosenseTca coobuieHre “OxngaHue
ropu3oHTUPOBaHUA". B 3TOT MOMEHT cucrema
oXwupaet, korga sexa byneT yctaHoBfeHa
BepTUKanbHO. [y3blpek 31eKTPOHHOIO YPOBHA
eBubble oTobparkaeTcs kpacHbIM LLBETOM [0 TeX nop,
MoKa HaKJIOH BeXn Haxo4uTca 3a npegenamu
YCTaHOBJIEHHOTO JOMyCKa.

Kak TonbKo HaK/IOH BEXU BOMAET B npenesbl
3a[laHHOTrO OOMNycKa, NMy3blpeK 3J1eKTPOHHOIO YPOBHSA
eBubble craHeT 3eneHbiM. Ecnin Bexa 6yneT
yOep>kKmBaTbca BepTUKabHO (B Npefenax gonycka)
HEKOTOpOe BpeMsA, CUCTeEMa HaYHET U3MEpPEHME Ha
To4Yke. Ecin TOYHOCTb N3MEPEHUI COOTBETCTBYET
3aflaHHOMY J0MycKy AJ19 aBTOMATUYECKOoro
COXpPaHeHUA UKY NoJib30BaTeSlb BPYUYHYIO COXPaHUT
TOuUKy, Ha 3KpaHe MO Trimble Access nosBuTcs
coobueHne “"OxugaHue nepemerleHmna”. Ecnm nocne
3TOro HaKJIOHUTb Bexy bonee YeM Ha NATb rPAQYCoOB,
TO cuCTeMa NepengeT B pexum “"OxnaaHve
ropu3oOHTUPOBaHMA" 1 ByfeT roToBa A nepexona K
HOBOW TOYKe CbeMKU. [1nA 3aBepLueHuns
nocnenoBaTenbHOCTU “ABTOCbEMKA HaKJIOHOM "
Mosib30BaTesio HY>XXHO HaXaTb KHOMKY 3aBepLu.

lFeone3nct MoXeT 04YeHb ObICTPO NPOU3BOANTD
CbeMKy TOoYeK, NMofroTasnnsas NPUEMHUK K
cnegyowemMy U3MepeHMIo NPOCTbIM HaKJIOHOM BEXM
BO BpeMsA OABUXKEHUA K TOYKE, U HaYMHasa HOBOe
M3MepeHne yCTaHOBKOW BEXU B BEPTUKAJIbHOE
nonoxexue. MNpu paboTe B pexxknme “ABTO3anucs”
ONA BbINOMHEHUA N3MEPEHMA HET HEOBXOAMMOCTH
Ha>kmmaTb KHOMKW Ha KOHTponnepe. Neogesunct
nonyyaeT NoaTBepPXKAaloLLnii 3BYyKOBOW cUrHan
“HabntogeHna coxpaHeHbl”, HaYNHaeT ABUXEHUE K
HOBOW TOYKe C HaKJIOHOM Bexu 6oJiee NATU rpagycos,
1, NPMOBIB Ha HOBYIO TOYKY, Y>K€ FOTOB CHUMaTb
cnefyloLyto TO4YKY. 3T npoueaypbl UHTYUTUBHO
MOHATHbI, U re0AE3UCTbl ObICTPO NPUBLIKAIOT K TAKOMY
meToay ynpasrneHus. [pouecc cbeMKn CTaHOBUTCA
OYeHb AUHAMMUYHBLIM 1 TpebyeT MUHUMYM BpPEMEHMU
Ha U3MepeHune TOYKN.



bYAYLUEE HAYUHAETCA CEFOAHA

KOHTPOb HAaK/IOHa B 3/IEKTPOHHbIX TaXeoMeTpax Obin
Ba>XHbIM NPEUMYLLIECTBOM 3TUX UHCTPYMEHTOB.
CerogHs, ¢ nosiBneHnemM npmemMHuka Trimble R10
annapatypa GNSS BbIXOAUT Ha HOBbIN YPOBEHb
pasBuTus.

DNeKTPOHHLIN ypoBeHb eBubble nossonser
reofesncty cocpefoToumTbcsa Ha paboTe ¢ 3KpaHOM
KOHTponnepa. Bmecre ¢ TexHonorunen Trimble HD-
GNSS 311 pyHKuum Trimble R10 gatoT BO3MOXHOCTb
BbIMOJIHATb N3MEPEHMNSA ObICTPO U TOYHO.

CoxpaHeHne NHOPMaLMM O HaK/IOHE BEXWN BMeCTe C
OaHHbIMU U3MePEHUI TOUKM B (halifie npoekTa
obecneynBaeT HeBUAAHHbIN paHee ypoBeHb
KOHTPONA KadectBa U To4HOCTU GNSS namepeHun.

Ncnonb3oBaHme msnyeckoro nepemelyeHunsa Trimble
R10 gnAa ynpaeneHna noseBbiM MPOrpaMmmMHbIM
obecrneyeHneM Npu NPOU3BOACTBE N3MEPEH M
aBTOMaTU3MpPYET NPOoLECC CbeMKU. ITO NO3BONAET
reofesncram ygensTb elle 6osblue BHUMaHWSA
BbINOJIHAEMON paboTe, He OTBNEKAsICb Ha
pa3sMbILLIIEHNS O TOM, KaKylo KHOMKY U Korga
HaXXuMmaTb.

MpuemHnk Trimble R10 ¢ TexHonormnen Trimble
SurePoint o6ecneunBaeT becnpeLieieHTHYIO CKOPOCTb
N TOYHOCTb N3MEPEHUI MPU BbIMOJHEHUN NOObLIX
BWOOB reofesnyeckmnx pabot, n uMmeeT 3aMeTHbIe
npevmyLLecTsa B NPON3BOANTENIbHOCTM Nepes
TpagnunmoHHbIMM GNSS npneMHUKamu.

YTob6bl y3HaTb O TOM, KaK reofesnyeckmne peLleHus
Trimble moryT nomMmo4b pa3BuTuio Bawero 6usHeca, u
MOCMOTPETb AEMOHCTPALMIO PaboTbl NPUeMHMKa
Trimble R10 c TexHonorunen Trimble SurePoint,
obpaTnTecb K perMoHasbHOMY aBTOPM30BaHHOMY
nocraewuky npoaykuum Trimble. YTo6bl HaiTK
6nmxanLwero perMoHaNisHoro aBTOpPU30BaHHOIO
nocraewmka npogykumm Trimble, noceTnte Haww
VMHTEpPHEeT-CalT No agpecy
http:/www.trimble.com/locator/sales.asp.
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