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BBenenue

3apﬂzuca H BRJIKIYCHUC INTAHUA

Hcnonp3yiite opuruHanbHbiid 0110k nutanus SV/2A u kabenb Ui 3apsaKd BCTPOSHHOTO
AKDB mnpuemHuka Bo wn30exaHue BbIXOJa M3 CTpos obOopymoBaHus. Pasbem i 3apsaku
BCTPOCHHOTO aKKyMYJSTOpa pAacHoOJOKEH Ha HIKHEH 4YacTH NpUEeMHHMKA M 3allUIeH OT
NIOTIAJIaHUsl TIBUTM M BJIard pe3uHoBoM 3ariymkoil. Ilocine 3apsaku AKB npuemHuKa mioTHO
3aKpbIBaliTe pa3beM JUIS MPENOTBPAIICHUS MMONaJaHHUs MbUIM M BJIATM BHYTPb YCTPOWMCTBA BO
BpeMsl XpaHEHHUs U SKCIulyatauuu. Takke moJ 3TOM pe3sMHOBOW 3ariyIIKON pacIoyioKeH CIIOT
it Nano-SIM xaptel. IloMuMo 3TOro, HUXKHSISL 4YacTh IPUEMHHKA UMEET Pe3b00BOE KperieHHEe
%" U1 UCIONIb30BaHUS BEXH, aHTEeHHbIM SMA-pazbem A MOAKIIOUEHHs PaAMOaHTEHHBI MPH
pabote B pexume YKB, AR-kamepy a5 BUA€0OBBIHOCA.

Ha nepenneil maHenu npHeMHHUKA pacloyoXeHa KJIABUILNA NUTaHMS JUIsl BKIKOYEHUS U
BBIKJIIOYEHMS] IPUEMHHUKA. 3aXMHUTE KIABUILY IUTAaHUS HA 3 CEKyHAbl Ui BKJIKOYEHHUS
npueMHUKa. J{Js1 BBIKIIOUEHHUS] IPUEMHHKA MOXXHO Hcnonb3oBath 110 SurPro6.0, mubo 3axatsb
KJIaBULIYy NMUTAaHUA Ha 3 CEKYH]IBI.

Ha 3angneit yactu IMPpUCMHHUKA UMCCTCA Al M-KaMepa BHUJOUCKATCIIA JIa3€pa U BCTpOCHHLIfI
HaBepHLIfI JAJIbHOMCD. B nemsax 0€30I1aCHOCTH HE HaHpaBHﬂﬁTe Jyd Jia3€pa B TIJa3a Ipu
HUCIIOJIb30BaHHUH 06opyz[0BaH1/151.



Ynpagiienne npueMHUKOM ¢ nomombio 11O SurPro6.0

CO3I[3HI/IC NMpoEeKTa " HaCTpOﬁKa CHUCTEMBI KOOpANHAT

s nagana pa6otsl ¢ [10 SurPro6.0 HeobxomaumMo co31aTh HOBBIM MPOEKT (eciu Bel He
ClIeNaj 3TOr0 paHee), JUOO MCHOJIB30BaTh paHEe CO3/JaHHBIA MPOEKT. J{JIs co31aHUs HOBOTO
npoekTa HaxmuTe Ha sApiblk IIpoexthl Bo Bkianke IIpoexrt. CiieBa BHU3Y OyneT JOCTyNHa
kHonka HoBwlil 1151 co3nanust HoBoro npoekra. Beenure Umst mpoekra (ais 3aJaHus UMEHHU
IIPOEKTa MOKHO HCIOJb30BAaTh CHUMBOJIBI Ha KHPWLIMIE JUOO JIATHHULE, a Takke LUpHI).
Haxxmure xHonky Emé g OTKpBITHS JONOJIHUTENBHBIX I1ApaMETPOB HACTPOMKH HOBOIO
IIPOEKTa U U3MEHHUTE HeoOXoaumble Bam HacTpoiiku, 3aTeM HaxmuTe KHOIIKY Jlanee.

Bo Bkinanke IlapameTpsl cMcTeMbl KOOPAMHAT MOXXHO 3a1aTh jaaHHble CK, xotopas
Oyzer ucrosb30BaThCsi B HOBoM mpoekTe. B ctpoke Tum mapamerpoB CK pocrynHo nBa
BapHaHTa Ha BbIOOD: JIokajbHbIe mapaMeTpsbl — 17 co3nanus CK BpyuHyro wiu A1 UMIopTa
rotoBoro ¢aitna ¢ mapamerpamu CK u3 mamstu koHTposuiepa, mbo ¢ momombio QR-koxa;
RTCM 1021~1027 — nanssiii Tun napamerpoB CK ucnonssyercs npu padore ot bC, koTopsie B
COOOIIEHUSAX C TMOMpaBKaMM BellaloT napameTpsl nepexona k MCK (Hampumep, Takue ceTu
I[MABC, xak «['eocmaiinep»). Ilpu BeiOOpe Tuma mapamerpoB CK JlokajiabHble nmapamerpbl
HOKMUTE Ha KHOMKY  Juisf mepexona K umnopty ¢aitna CK. Ilomumo 3Toro, 3Has 3HaYCHUS
napaMeTpoB, MOXKHO BBECTH MX BpY4HYIO 1pu HacTpoiike CK, 1100 oTpenakTHpoBaTh 3HAUYCHUS
napamMeTpoB, MOArPYKEHHBIX U3 OTJENBHOrO (aiina.



ITo ymon4aHuIO CIIyTHUKOBOE 000py/I0BaHHE PabOTAaET B Ie0A€3MUECKON CUCTEME BBICOT.
Jlns mepexoia K HOpMaJIbHBIM BbicoTaM (Hampumep, k bCB-77), ucnons3yiite ¢aiin reouna,
KOTOpBI MOXHO wumnoprupoBaTs B HacTtpoiikax CK B nyHkre wmeHro Ilapamerpsl
KOppeKTHpPOBaHuA BbIcOTHI. Ilocne Hactpoiiku Beex napamerpoB CK nHaxmure OK ans
COXpaHEHUs U BBIX0J1a B OCHOBHOE MEHIO IIPOrPaMMBl.



HOI[KHIO‘ICHI/IC K IPUCMHHUKY A HaCTpOﬁKa poBEpa

Bxmtounte nmutanue npuemHuka. s mogximtouenus kontposiepa ¢ 11O SurPro6.0 x
NPUEMHUKY HEOOXOIMMO TIepelTH BO BKJIaAKy CB#I3b M OTKPHITH spibik Coenqunenue. [lepen
BBHIIIOJIHCHUEM TOJKIIOUEHHS K MPUEMHHKY HEOOXOAMMO TPOBEPUTh, YTO B CTPOKE
O6opynoBanue Beiopano GNSS, IMpousBoautenas — AlphaGEO, Monear — RTK(AS Plus),
Tun coemunennss — Bluetooth, 3atem BbIOpats S/N Bamero nmpueMHUKa M3 CONPSIKEHHBIX HITH
JOCTYIHBIX YCTPOMCTB, IOCIE€ 4Yero Haxarh KHONKy CoeIuHeHHe ISl TOJKIIOYCHUS K
NPUEMHHUKY.



[Tocne moakIrOUYEeHUs K MPUEMHHUKY HEOOXOIMMO BBIMOJIHUTH HACTPOMKY MOJKIIOUYEHUS K
BC. [Insa sroro nepeiinute Bo Bkiaaake CBs3b B sApiblk PoBep um Haxmure kHonky Crom.
3anaiite HeoOXOMUMBI YT0J oTcedkH (°) B OCHOBHBIX MapaMeTpax, JONYCTHMYIO 3a/IePiKKY
nonpaBok oT BC mis (QUKCHPOBAaHHOTO pelieHHs, MPU HEOOXOAWMOCTH BKIIOUUTE 3aMUChH
nanneix PPK. B Ilapamerpax nosay4denusi monpaBok BeiOepute Kanas nmepemayu JaHHBIX
HNuTepHer KoHTpoJuiepa, 3areM 3anaiite Pe:xxum coemmHenussi NTRIP u mnponummute
Hactpoiiku CORS — nannbie ans noakmodeHus K cetu bC (3Ta mHbopmManus Moxer ObITh
npenocTaBieHa Bamum MeHemkepoM, MO0 MOXXET OBITh 3alpoIlIeHa CaMOCTOSATENIBHO Y
npenctaButens cetu bC), mocne yero Haxmute OK, 3atem kHomky Ilosydyurs ans 3arpy3ku
cnucka bC. Ilpu Hanuuumm MHTEpHET-COEAMHEHMS U KOPPEKTHO yKa3aHHBIX JAHHBIX CEpBepa
(IP-agpec, mopt), cniucok bC Oyner 3arpysxeH.

Haxxmute Ha Ba3oByl cTaHmuI0 Ui BhIOOpa TOYKM JIOCTyNa IS TOAKIIOYEHUS,
HOKMUTE Ha KHOIIKY B 5 wanke coucka g COPTUPOBKU CIIMCKA 0 PACCTOSHUIO (paboTaer
TOJIBKO TIOCJI€ OIpENeNeHHs] TNPUEMHUKOM TEKYLIEro MECTOMOJIOKEHUsI) U BBIOEpUTE
HeoOxonumyto (Ommkaiiryro) bC. Haxxmure Ha kHonky Hawarts s nogxitouenus k cetd bC.
[Ipu KOPPEKTHOM BBOJIE YUYETHBIX JAHHBIX (JIOTMH U MapoJib), a TAKXKE NMPH HAIMYUU JOCTyNa K
CeTH Y BBEACHHOIO JIOTUHA BbI yBHIUTE BCIUIBIBatOlee COOOIICHNE Y CllelIHOe MOAKII0YeHue
k BC, Haunercs npuem nonpasok oT bC, nocie yero Mo>kHo HaxaTb KHOIIKY IIpumMeHnTh A5
COXpaHeHHUs U npuMeHeHus HacTpoek Posepa. Jloxxaurecs ¢pukcupoannoro (FIXED) pemenns
1ocje MPUMEHEHHs HaCTPOEK.



Kaan6poska IMU

IMU (Inertial Measurement Unit) — 3T0 MHEepUMATbHBIH H3MEPUTEIbHBIH OJIOK, TO €CTh
HA0Op YYBCTBUTENBHBIX D3JEMEHTOB (THMPOCKOIIOB U  aKCEIepOMETPOB), (DUKCHPYIOMIHX
WHEpLHalbHble BO3JeHCTBUA. Ilojo’keHMe HaKOHEUHMKAa BEXM PACCUUTHIBAECTCS IyTEM
KOMIIeHcaIuu omuoku, Bei3BaHHON HakinoHoM ['HCC-npuemuuka. [[nsi pacdeToB JOCTATOYHO
3HATh JUIMHY BEXHU, YrojJl HAKJIOHA M OPUEHTALMI0 HAKJIOHA. 32 OPUEHTALMIO U YroJl HakKJIOHA
I'HCC-npuemuuka orevaer aaruuk IMU. Takum o0pa3oMm HOJIB30BATENIO JOCTATOYHO BBECTH
BBICOTY BEXH B MPOrPaMMHOM OOECIEYeHHMH, YTOObI CHCTEMa MO3BOJMIA TOYHO OMNPEACIHUTH
KOOPJAMHATHI TOYKH, U3MEPEHHOMN C HAKJIOHEHHOU BEXOM.

[lepen Hawanom paboT ¢ ucnonb3zoBanueM Moayis IMU HeoOXoauMo BBITIOTHUTH €ro
kanuOpoBKy. Jnst BeimonHenust kanuOpoBku IMU mnoxpkmountecs k ['HCC-npuemHuKy u
nostyuurte nonpasku oT bC. Ilocne BbInonHeHus: nHULMaNU3auuy nepeiaure B MeHo KonrpoJn
TOYHOCTH, TIPOBEPHTE KOPPEKTHOCTh YKa3aHHOW BBICOTHI TPUEMHHMKA Ha Bexe (IpH
HEOO0XOIMMOCTH U3MEHUTE YKa3aHHOE 3HaueHue) U BeiOepuTe myHKT Kannoposka.



3arem ciieyiTe MHCTPYKIIMHM Ha 9KpaHe KoHTposuiepa. CyTh KaTMOPOBKHU 3aKIIOYAETCS B
LIEHTPUPOBAHUM OCTPUSI BEXU HA TBEPJOW TOUKE M OTKIOHEHMM NMPUEMHHMKA OT BEPTHUKAIBHOIO
MIOJIOKEHHSI TTO YEThIPEM HAIlPaBICHHUSIM CTOPOH CBETA JI0 OKOHYAHMSI ITpoIiecca KaIuOpOBKH.

ITocne oxonuanus kanuOpoBku IMU mosiBUTCSL AuanoroBoe OKHO, cooOmiaromiee 00
YCIIEIIHON KanuOpoBKe. Bbl MOKeTe BBIMOIHUTH KOHTPOJIBHOE M3MEpEeHue 0e3 MCIOIb30BaHUS
IMU u BbimosniHuUTh pa3ouBky oTcHATOM Touku ¢ IMU s mpoBepku tounHoctu pabotsr IMU.
Ecimu pesynbrarel He OyOyT COOTBETCTBOBaTh HEOOXOAMMOH TOYHOCTH — TONpPOOYyiTe
BBINOJIHUTH KanuOpoBKy |MU noBTopHo.



Iopsinok padorsl ¢ moxyiem IMU

YtoObl npucTynuTh K u3MepenusM B pexume PTK ¢ ucnonszoBannem IMU, Beimonxute
MOJIKJIFOUEHUE K IIPUEMHMKY, HACTPOWTE IoslydeHue nomnpasok ot bC, mepeiiaure BO BKIAAKY
Cbémka u otkpoiite spibik Cbhémka win PazduBka, 10x1uTech (UKCUPOBAHHOIO PELICHUS
(FIXED) B Bepxueii wunpopmauuonHoil mnanenu. Ilepeq HavanoM CbEMKH YKaXKUTE
nevictButensHyo Beicory @I npuemuuka u Meroa usmepenus. Brirounte moxyns IMU ¢

MIOMOIIBIO KHOIKU IUI KOPPEKIMK yria HakjIoHa Bexu (HeoOXoaumo OyneT mokayarb
OPUEMHUK BIepeA-Ha3aa npu (UKCHPOBAHHOM pPELICHMM JJIs aKTHBAalMUM  COTJIACHO
BCIUTbIBatoIIel mozckaske). Ilocne aktuBaimu mHepuuaibHOM cuctembl Moayiss IMU kHomka

Cwemku Touek OyneT 3eneHoro 1seta ¢ Haanucbio IMU aktuBHa

Jas  crabmiabHOil padorhl HMHepuHMadbHOil cucrembl (IMU)
NPUIEPKUBAUTECH CIACAYIOIIMX PEKOMEHAALMM:

° nannuanm3annio  IMU  cimenyer BBINOJNHATE HAa  OTKPBITOM
MECTHOCTH  TOCJ€  IOJlyueHHs  CTaOWIBHOTO M HAJEKHOIO
(UKCHUPOBAHHOTO pPeILICHUS;
® JCIOJb3YHTE HCIPABHYIO BeXy (MCKpUBIEHHAs Be€Xa MOXKET CTaTh
MPUYMHON HEKOPPEKTHOH paboThl MHEepHHaIbHOH cuctemsl IMU);
® BBEIUTE KOPPEKTHYIO BBICOTY BEXH IEPE]] HayalOM MHULUAIN3ALNU
/ IMU, a takke KOHTPOIUPYHUTE KOPPEKTHOCTb BBEAEHHOM BBICOTHI B
mpoiecce CbhbEMKM C  KOMIIGHCAIIME  HakJoHAa  (HEMpaBWIbHO
U3MEpPEHHAas BbICOTA BEXU BIIUSAET HE TOJIBKO HAa BBICOTHYIO OTMETKY, HO
TaKKe U Ha IUIAHOBbIE KOOPAMHATHI n3MepsieMoil Touku. [Ipumep: eciu
BBECTH BBICOTY BEXH C omMOKoi 10 cM, TO IpU BBICOTE BEXU 2 M U yIIIe
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HakiIoHa 15° ommOKa B IUIAHOBBIX KOOPAMHATaX COCTABUT OKOJIO 2,5
cM, a ipu yriie HakioHa 30° - Gosee 5 cm);

° B npouecce naumanusanuu IMU nepBoHayaabHO WM IOBTOPHO
(cormacHo okny yBenomiuenus I10 SurPro6.0) tpeGyercst ycTaHOBUTH
BEXY BEPTUKAIbHO;

J oOpaTuTe BHMMaHHUE, YTO MY3bIPEK KPYrJoro ypoBHS Ha Bexe
JOJDKEH HaXOAUThCS B HyJb IIyHKTE, Janee IokKayaiite Bexy (c
HaKIoHOM okoyio 30°), uroObl 3aBepmUTh WHHUIMAIM3amMoo MU
COTJIACHO TMojAcKa3ke B okHe yBegomsenuss [1O  SurPro6.0,
NpUICPKUBANTECH CKOPOCTH IOKAUYMBAHUS BEXH, OTOOpakaeMod Ha
aHMMMpPOBAaHHOU 3acTaBke B uHTepdeiice 110 (He kawaiiTe MpUEMHHUK
CIIMIIKOM MEJUIEHHO WJIM CIIMIIKOM OBICTPO);

e B 1porecce paboThl peKoMeHuyercs wucnonb3oBath IMU mpu
KOMIICHCAIIMM HAKJIOHAa BeXHW He Oosee 45° Ui KOPPEKTHOro mpuema
CITyTHUKOBBIX JaHHBIX;

e [ocie  mepe3arpy3kd  NpuUEMHHKA ~ HEOOXOAMMO  HOBTOPHO
BBIIOJIHUTEL MHUIMaM3anuio IMU;

o nocse MajeHus MpUEMHUKA HEOOXOJMMO MOBTOPHO BBIOJIHHUTH
naunuanmamnuio IMU;

o €Ci TPUEMHHK JIONTO€ BpPEMS HAaXOIWICS B HEMOABHKHOM
COCTOSTHMH, HEOOXOIMMO MMOBTOPHO BBIMIOIHUTE MHHUIHANK3anu0 IMU;
o He naknonsiite Bexy 6onee yem Ha 120°, B IPOTUBHOM CiIydae
notpeOyercst moBTopHasi nHumanu3anus IMU;

° uauimanmanuio IMU HeoOXO0AMMO BBITIOJIHUTE TMOBTOPHO MPH
OBICTpOM BpaleHuu Bexu (2 000poTa B CEKyH]ly U ObICTpEe).

BHuMaHue: TEXHOJIOTHs MHEPIMAIbHON CUCTEMbl KOMIICHCALMU HAKJIOHA
IMU He cBsi3aHa ¢ pexxumamu paboTsl «CraTuka», «beicTpast cTaTukay, a
takke «Kunematuka». Moaynp IMU wu nanHbple, monyueHHBIE C €ro
MIOMOIIbI0, HE MMEIOT NPSMOr0 OTHOLICHMS K (pailmaM CBIPBIX JaHHBIX
Habmonenuit 'HCC-npuemnunka. Bce pe3ynbTartel B JaHHBIX PEXUMAX
paboThI JOCTHUTAOTCS TOJIBKO PSIMBIMH u
KJIACCUYECKUMU/PALIMOHATIBHBIMU ~ QITOPUTMAMH, a HWMEHHO: INTaTHOE
MCIOJIb30BaHNE TIOBEPEHHOTO YPOBHSI HA BeXe/Tperepe.
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Kaﬂl/lﬁlJOBKa JAa3€pHOro ykasarteJs

B npuemnuke AlphaGEO A5 Plus BcTpoeH na3epHblid JalbHOMEp, IO3BOJSFOLIMNA
OTIPEACTUTh PACCTOSIHUE IO U3MEPSIEMOI TOUKH B O€30TpaskaTelbHOM pexume. JlaHHBI METO.
M3MEPEHUH MO3BOJISET BBHIIOIHATH CheMOYHO-Pa30MBOUHBIE PA0OTHI O€3 HCIIOIb30BAHUS BEXH.

[Mpuemnuk AlphaGEO A5 Plus rtaxke mmeer BcrmomoratenbHytlo AlM-kamepy s
yoOCTBa TOYHOTO HaBEJCHHMs Jlazepa Ha u3MepseMylo Touky. Ilepex Hauamom pabor ¢
MCIOJIb30BAHUEM JIA3€PHOr0 JajJbHOMEpa HEOOXOJMMO BBINNOJHUTH €ro KamuOpoBky. Jlns
ucroyib30Banusl u3oOpaxkeHuss ¢ AlM-kamepsl HeoOxoaumo moxakiaroueHne k W-Fi touke
J0CTyNa NpUEMHUKa (Ha3BaHUE TOYKH JOCTYNa COOTBETCTBYET S/N NpHEMHHKA, Mapoyib —
12345678), u nate pazpemenue [10 SurPro6.0 61Tk MOBEPX IPYTrUX MPHIIOKEHHH.

JInst BBIMOMTHEHUS! KaIMOPOBKM JIa3epHOTO JajbHOMepa mojakiarouutrech kK W-Fi Touke
J0CTyIa IpUeMHHKa, nepeiaure B MeHio Koppekuusi j1a3epHOro ykasarteJisi U IIPeJOCTaBbTe
paspemienne I1O SurPro6.0 ObiTe mOBepX Apyrux MNPHIOKEHWH. BplmonHeHne TaHHOMN
KaJIMOPOBKM PEKOMEHJYETCs MPOBOIUTH HA YAAJICHUU 5-7 M OT TOYKH, NPUEMHHK JOJDKECH
OCTaBaTbCS HEIMOJBIKHBIM BO BpeMsi KaIHMOPOBKM (€ro MOXHO 3aKpenuTh OWIOIOM WIH
TpUIOOM Ha BpeMs KainuOpoBku). Ilocnme momydenuss uzoOpaxenus ¢ AlM-kamepst B I10
COBMECTHTE LIEHTP HEpeKpecTusi IelieyKa3areiass C ISATHOM Jia3epa € IOMOIIbI0 KHOIIOK
‘A ¥ « P . Iocie BBIMOTHEHHUS KaIMOpPOBKM HaXMHUTE KHONKY IIpuMeHUTH Ui
COXpaHEHUs pPEe3yJIbTAaTOB. BBINOJHUTE KOHTPOJIbHBIE H3MEpPEHHs Uil NPOBEPKH KayecTBa
KaJTMOpOBKH J1a3epHOro ykazatens. [Ipu Heo0X0auMOoCTH POBEIUTE MOBTOPHYIO KATMOPOBKY.
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KaauOposka sna3epa

B npuemnuke AlphaGEO A5 Plus BcTpoeH na3epHblid JalbHOMEp, IO3BOJSFOLIMNA
OTIPEACTUTh PACCTOSIHUE IO U3MEPSIEMOI TOUKH B O€30TpaskaTelbHOM pexume. J[aHHBI METO.
M3MEPEHUH MO3BOJIAET BBHIIOIHATH CheMOYHO-Pa30MBOUHBIE PAOOTHI O€3 HCIIOIL30BaHUS BEXH.

KanuOpoBky mazepHoro mampbHOMepa mpHeMHHKAa A5 Heo0XOAMMO TMPOBOJUTH B
CJIEYIOLIUX CIIyYasix:

1. Korma koopiMHATEI U3MEPEHHOM TOYKM HE COOTBETCTBYIOT JAEHCTBUTENLHOCTH

2. TlapameTpbl Jla3epa ONpENEIeHbl HEBEPHO, YTO MPUBOAUT K HEBO3MOKHOCTH
MIOJIy4E€HHUsl KOOPJAUHAT C TOMOUIBIO J1a3epa

3. Ilocne PEMOHTHBIX pa60T IMpUEMHUKA, JJId ONIPCACIICHNUA HOBBIX KOHCTAHT.

Eciu BBl CTONKHYTUCH C OAHOM M3 BBIIICONMHCAHHBIX CHUTyallUd, HEOOXOJMMO
BBITNIOJIHUTH KAJIMOPOBKY J1a3epa.

Baikno:

e s3bIk cucTeMbl Android 1o/mKeH ObITh aHTJTUHCKUM, TIPU 3TOM si3bIK [10
SurPro6.0 MmoxeT OBITh JIFOOBIM;
e [iepe/ MPUMCHEHUEM ITapaMeTPOB KAIMOPOBKH Jiazepa yOeauTech, YTO BCE
3HAYCHUS B JIOIMYCKE. 3HAUCHUH, BBIJICIICHHBIX KPACHBIM IIBETOM, OBITh HE
[ JIOJIXKHO;
® 110CJIe IPUMEHEHHS MTapaMETPOB KATHOPOBKH HEOOXOAUMO BBITIOJIHHUTh
MEPENOIKITFOUCHUE K IPUEMHHUKY .

Jlnsi BBINONHEHHUS KalIMOpOBKM Jla3epHOro JaibHoMepa mnoakmountech k [HCC-
IpUEeMHUKY, monyuute nompaBkd oT BC wu Bemmonnure kamubpoky IMU. Ilocie srtoro
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nepeiinure B meHio KaauopoBka Jlazepa (Laser calibration). Ilepen HauamoMm Koppekuuu
Ja3epHOr0 yKa3aTenss HeoOXOAMMO YKa3aTb BBICOTY YCTAaHOBKM MpHOOpa, KOOPIUHATHI
M3BECTHOU TOUKH (BBIOpaTh ¢ KapThl, cuntath u3 HCC, BbIOpaTh M3 OMOINOTEKH TOYEK), 3aTEM
aKTUBUpOBaTh padory IMU.

MonoMeHwe NPUEMHUKA BO BpemMs
namMepeHWn Ang kanmbpoBkW nasepa

YlasecTHan IouKa

ITocne mpenBapuTeNbHOM HACTPOHMKM HEOOXOAMMO BBIMOJHUTH W3MEPEHUE YKa3aHHOU
TOUKU C 5-6 pakypcoB Ha pacctossHMM 3-5 MeTpoB. Ilocie BBIMOTHEHHS M3MEPEHHH MOXKHO
MIOCMOTPETh PE3yJbTaThl KaIMOPOBKM, HaxaB KHONKY Pacyer. Ecim Bce 3HaueHus Oyayt
YEepHOro I[BETa — KATMOPOBKa MPOIILIa YCIEIIHO, pe3yIbTaThl MO)KHO IPUMEHUTh, HAKAB KHOIKY
IIpumennThb. Ecny OJHO WM HECKOJBKO 3HAueHWH OyIyT KpacHOro IBeTa — KaJuOpoBKa
BBIMIOJIHEHA Tpy00, HEOOXOAMMO BBIIOJHUTH MOBTOPHBIE M3MEPEHHs, HAXaB KHOIKY
IHoBTOPHUTE.

HOpﬂIlOK paGOTbl C JIa3€pHBIM JAJbHOMCPOM

UYrobbl mnpuctynuth kK wusMmepeHusM B pexume PTK ¢ wucnonszoBanmem IMU nu
BCTPOCHHOTO JIa3€PHOTO JaJbHOMEpA, BBIMOJIHUTE MOJKIIOUYEHHE K NPUEMHHUKY, HACTpOMHTe
nostydeHue nomnpasok oT bC, nepeiinute Bo Bkinaaky Cbémka u oTkpoiite sapiaslk CbhéMka i
Pa30uBka, noxautech ¢ukcupoBanHoro pemenus (FIXED) B Bepxueil mHpOpManmoHHOM
naHenu. llepen HayasoM CBEMKM YKaKUTE IEHCTBUTENBbHYIO Beicory DIl npuemMHuka u

Meton usmepenus. Bxiounte monyns IMU ¢ moMomipio KHONKH JUI KOPPEKLHUH yTria
HaKJIOHa Bexu (HeoOxonumo OyJeT MokadaTh NMPUEMHUK BIIEpel-Ha3a] Npu (PUKCHUPOBAHHOM
pelieHun Ul  aKTUBAalMM COTJIACHO  BCIUIbIBarolled mojckaske). Ilocie  akTuBanum
uHepuuanpHoi cuctembl Moayns IMU knHomka CheMkH TO4Yek OyZIeT 3€JIeHOro IBeTa ¢

Haamuceo IMU aktuBHa . Bxirouurte nasepHblil AanbHOMED JUIsL  U3MEpPEHUs
HEJOCTYIHBIX TOYEK C IMOMOIIBI0 BCTPOCHHOTO JIa3epHOT0 JanbHOMepa. HaBeaurech Ha TOUKY,
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KOTOPYIO HEOOXOJMMO HM3MEPUTH JIa3€PHBIM JAJbHOMEPOM, M HAKMUTE KHOIKY JUISt
COXpaHEHUs KOOPAMHAT TOYKM IIOJIOKEHHUS JIA3€PHOr0 IIATHA BCTPOEHHOIO JaJbHOMEpA
[IPUEMHHUKA.

Jasi cradmiibHOH padoThl BCTPOEHHOI0 JIA3€PHOIO JajJbHOMepa
NPUIEPKUBAUTECH CICAYIOIIMX PEKOMEHAAMM:

® TaK Kak JIa3epHble M3MEPEHMsS OCHOBAHBI Ha COBMECTHOH pabore ¢
monynem |IMU, mnpunepxuBaiiTech peKOMEHIAlMK, OIMUCAHHBIX B
pazzaene «llopsok padotsl ¢ moaysem IMUy;
® [IpU HEJOCTOBEPHOCTH KOOPIAMHAT MU3MEPEHHOW TOYKH BBIIIOJIHUTE
kauOpoBky IMU 1 BCTpOEHHOTO J1a3€pHOT0 JabHOMEPA;

/ e cCleQuTe 3a TEM, YTOObI B IpolecCe M3MEPEHUH NPUEMHHUK HUMEI
crabunpHOe  (ukcupoBaHHOe pemieHne ©  Moxyiab IMU  Gbin
aKTHBHPOBAH.

BHuMaHue: TEXHOJOrMs BCTPOCHHOTO JIA3€pHOrO  JalbHOMEpa |
WHEPIHABLHON CcUCTEeMBbl KommeHcanuu HakiaoHa |IMU He cBszana c
pexumamu  paborel  «Cratuka», «bpicTpas cTaThka», a TaKke
«Kunematuka». Moaynu nazepHoro nansHomepa u |MU, a takxe naHHbIe,
MIOJIyYEHHbIE C MX MOMOIIBIO, HE UMEIOT MPSIMOT0 OTHOILIEHUS K (aiinam
ceipbix AaHHbIX HaOmiogenuit ['HCC-nmpuemnuka. Bce pesynbratsl B
JAHHBIX pEeXHMax pabOThl  JIOCTUTAIOTCS  TOJNBKO  MPSIMBIMH U
KJIACCUYECKUMU/PALlMOHATIBHBIMU ~ QJITOPUTMAMH, a HMEHHO: INTaTHOE
HCIOJIb30BaHUE TIOBEPEHHOTO YPOBHSI HA BeXe/Tperepe.
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BoinoJiHeHHe U3MepeHn |

YroObl npuctynuth K usmepeHusm B pexume PTK, mepeiiaure Bo Bkianky Chémka u
oTkpoiTe spiablk Cbémka, noxaurech QuxcupoBanHoro pemeHus (FIXED) B Bepxneit
MHGOPMAIIMOHHON MaHeNnu JUis BBINOJHEHHs u3MepeHuid. llepen HauanoMmM ChEMKH yKaKUTe
nevictBuTenpHy0 BoicoTy @I npuemHuka 1 Meroa uzmepenus. /s ynoocra Ber Mmoxere

BKJIIOYUTH Moyib |IMU IUIs KOPPEKLMH yTiia HaKJIOHA BeXu (HeoO0XoauMo Oy/eT MmoKadaTh
IPUEMHUK BIepeA-Ha3al Npu (PUKCUPOBAHHOM pELICHUM [JIsi aKTUBALMU) U TOATPY3UThH

MOJIOKKY B BHUJI€ KapThbl (Heobxomaumo ctabunbHOe VHTEpHET-COSMHEHHE) — 3TH KHOIIKU
PacToJIOKEHBI B JIEBOM YaCTH SKpaHa.

Hcnons3yiTe KHONKY ( ) A7 COXpAaHEHMs JAHHBIX B IMaMATh KOHTPOJUIEPA
(KHOIIKY MOKHO IepeMelath 1o kpany). Tawke Bbl MoxkeTe BKIIOUUTH JIa3€pHBINA TalbHOMED

UL U3MepeHus HeAocTynHbIXx Todek u  AlM-kamepy BUJIOMCKATENS Jla3epa
(HeoOxomumo Taroke moakimodeHue mo Wi-Fi Kk mpHeMHUKY) Aisi TOYHOTO NpPUICTUBAHUSL.
JlonoJHUTENbHbIE BCIIOMOraTeIbHble HHCTPYMEHTBI MOXHO BbIBecTH depe3 MeHio Hactpoiiku

(Bxinagka MHCTPYMeEHTHI).

Jlnst BBIIOJIHEHUSI pa30MBKH (BBIHOCA B HATYPY, ONpPEIEIICHUS MOJ0KEHUSI HA MECTHOCTH
KOOpJAMHAT TOYEK) neperaure Bo BKIAAKy Chbémka u oTkpoiTe sipibik PazouBka. Touku s
pa3OMBKM MOTYT HAaXOOUThbCA B TPEX OCHOBHBIX BKJIAJKaX, KyJa JaHHbIE MOXXHO J100aBUThH
BpPY4HYIO, 10O MMIoOpTHpoBaTh W3 (aiina. [lns BbIHOcAa B HATypy TOYKH BbIOEpUTE ee U
Haxxmute PazonBka.
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Jlns TouyHOM pa3OMBKM TOUYEK pelieHue OKHO ObITh (pukcupoBanHbsiM (FIXED) B
BepxHell wuHpopmanMoHHOM mnaHenu. [lepen HayamoM pa3OMBKM YKaKUTE JEHCTBUTEIBHYIO
Boicory @Il npuemnunka u Meroa m3mepenmns. Taxxke kak U B MeHI0O CbéMKa, B MEHIO

Pa30uBKka MOXHO HCIIONB30BATh JIA3€PHBIN TabHOMED , TIOJI'PY3UTh TIOJUIOKKY B BHJE
KapTbl  , UCHOJB30BaTh MOAylb IMU JUIl KOPpEKLMH yrIja HakioHa Bexu. Mcnomb3yiite
KHOTIKH IUIsL TIepexojia K IMpeJblayliei/cineyromeil Touke, a KHOMKY JUISL TIOMCKa

Omkaiield TOYKW Uil pa3OMBKHM K TEKYIIEMy MECTOINOJIOKEHHUIO IMpHUeMHHKa. Mcmonbiyiite

KHOTIKY JUIsL TIOUCKA TOYKM C IMOMOIIBIO KOMIaca, a KHOIKY JUIsl TIOUCKA TOYKU C
nomoinbio AR-kamepbl ¢ OMOJHEHHOH peanbHOCThIO. [1o yMomyaHuio OyJeT MCIOJIb30BaThCA
Kamepa KoHTpoiuiepa, Ho npueMHuK AlphaGEO A5 Plus umeer Bctpoennyro AR-kamepy st
BBITMIOJIHEHUST pa30MBOUHBIX paboT. [lis momydeHust mzoOpaxenus ¢ AR-kamepbl NMpUEeMHHKA
HeoOxoaumo moxkitroueHne k W-Fi Todke noctyna mpueMHHMKa (Ha3BaHHE TOYKH JIOCTyIa
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COOTBETCTBYET S/N mpuemHuKa, napoib — 12345678). [Tocie noaximtouenus k Wi-Fi npruemHnka

MO>KHO Ha)KaThb KHOIIKY ISl UCcTIoNIb30BaHus AR-KaMepbl MPUEMHUKA BO BpeMsl pa30MBKH.

Hcnons3yiTe KHOIKY ( ) IS COXpaHEHWs JaHHBIX B MaMsTh KOHTPOJUIEpA.

JlonoJTHUTENbHbIE YCTAHOBKU pa30MBKHU TOUEK MOXHO HaiiTu B MeHI0 HacTpoiiku

Hacrpoiika 0a3bl

Jlia Hactpoiiku 3amycka nosieBoii BC nepeiinute Bo Bkiagke CBsi3b B spiblk basa.
3anaiite [lapamerpsl 3anmycka BC B coorBerctBytomem MeHi0. ID BC — 31ecs MOXXHO yKasathb
moboe ynciaoBoe 3HadeHue B auanazoHe 1-999 nns maentudukanyu bC. {udd.monpaBku — B
npuoputete BeIOOp obmenpunsaToro gpopmara RTCM32 i Bemanus monpaBoK MO OCHOBHBIM
yerbipeM cnyTHUKOBBIM cuctemam (I'JIOHACC, GPS, BeiDou, Galileo). ¥roa orceuxn (°) —
MO3BOJISIET ~ OTPAaHUYMTh  BHUIUMOCTh  CIYyTHUKOB ~ Ha  HEOOCBOJE,  XapakTepu3yeT
MUHHMAaJbHBIN YTOJI MECTA CIIyTHHUKOB, BXOJSLIMX B IPOrpamMMy HU3MEPEHUH, HMXKE KOTOPOIO
CIyTHHKM He HaOMIoJalTcs, peKoMeHayemoe 3HaueHue — 10°, He pekoMeHayercs
ycraHaBiuBaTh 3HayeHue Bbime 25°. Jlomyck PDOP — 310 nomyctumMoe MakCHMallbHOE
3HaYeHne Kod(pduuueHTa CHWKEHUS TOYHOCTH [0  MECTOMOJIOKEHHUIO  CIYTHHKOB,
pexomenayemoe 3Hauenue 3. Ilocne 3aBepiienus BBoga napamerpos 3anycka bC naxmure OK.

Bribepute ompenenenne mo3uuuun BC (ABTOHOMHOE cuuThIBaHHWe, BBOJ KoopauHaT,
Cusath TOuky). [Ins BBoga koopamHar HeoOxoaumo Oyner 3azaTh mnonoxenue bC wu3
bubnuoreknu Touek, 1uOO BBeCTH KOOpAMHATHI BpyuHylo. Ilepen 3amanuem monoxenus bC B
MCK y06enutech, uto MCK mnpoekTa ykazaHa koppekTHo, 4ToObl BC morna ObITh 3amyiieHa
KoppekTHo. 3anaiite BbicoTy Iloso:xkenusi @I (dpa3oBoro 1eHTpa) mpueMHUKAa HAJ TOUYKON
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CTOSHMA (€CIM IPUEMHMK YCTAaHOBJIEH HaJ TOUYKOM Ha BEXE, BBEOUTE €€ BBICOTY B CTPOKY
BobicoTa, Metoa usmepenus ykaxute Ilo Bexe. Jlomep 1o @I aBToMaTHueCKH NMpUOaBIseTCs K
BBICOTE€ BEXH B COOTBETCTBHM C BbICOTOM DI MOAKIOUEHHOTO NMPUEMHHUKA, PE3yJIbTUPYIOLIEE
3HadyeHue nosiButcs B crpoke h ®II. Ilpu HeoOxomumocTu Britounte 3amuch PPK, 3anaiite
Hms Touku u ykaxure MHTepBas 3anucu nanaeix PPK it mocrobpaboTku.

Vxaxure Kanan nepenaum nanusbix, o kotropomy bC Oyzner Bemars MONpaBKH JUist
poeepa(oB) (GSM mnpuemnuka, YKB mnpuemnuka, Buemmwmii YKB). Ilpu BriGope YKB
npueMHHKa He 3al0ynpTe ucnoib3oBath YKB-aHTeHHy, KoTOpas HIET B KOMIUIEKTE C
npueMHukoM. st pabotel uepe3 YKB npuemuuka HeoOxoaumo 3anate Kanaj, nmo kotopomy
OyayT mepeaaBaThCs MOMPABKU (KaXKAOMY KaHaly IPUCBOECHA OIpeJesieHHAs 4acToTa Mepeaayu
naHHbIX B guana3zone 410-470MIm; npu  HeoOxomumocTm MOXKHO BbIOpath Kanan
Hoab3oBaTeabckuii 1 3amatb Yacrory BpyuHyro B TOM ke jauanasone 410-470MI'm).
Beibepure  IIporokos mu¢ppoBaHUs  JaHHBIX (B NPUOPUTETE  JaJbHOOOWHBIA U
sreproaddexruBnbiii nporokon AlphaTalk, eciu nmomgnepxuBaercs 6a30BbIM U POBEPHBIM(H)
IPUEMHUKAMH; B OCTAJIBHBIX CIyyasX MOXKHO HCIOJIb30BaTh Hanbojiee pacnpoCTpaHEHHBIH —
TrimTalk). 3anaiitre MomHocTh mnepeqaud gaHHbiXx M0 YKB (ueM BbIlIe MOIIHOCTH — TEM
Oousiblie paauyc HOKpbITHS TonpaBkamu bC u Beime sHepromotpednenue). s coxpaHeHus
HacTpoek Haxmute OK, 3atem Haxxmute 3anmyck BC 1 yCTaHOBKM COXpaHEHHBIX IIapaMeTpPOB.

Korna unnukarop HAYHET MOPrath MPUMEPHO pa3 B CEKyHAY, 3TO OyZIeT o3Hadatk, 4To bC
IepeAacT MOoIpaBKy.
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Hacrtpoiika 3aniucu CTaTUKH

UTOoOBI MPUCTYNUTH K U3MEPEHUSIM B PEKUME CTATHKH, Mepeiiaure Bo BKIaaAKy CBsA3b U
oTkpoiTe apiublk CraTuka. s 3amicu KOPpPEeKTHBIX JaHHBIX HE00X0AMMO, 4TOOBl HEOOCBOJ
ObLT HanOOJIee OTKPBITHIM M MPUEMHUK OTCIICKHUBAT OOJIBIIIOE KOTNYECTBO CITyTHUKOB.

ITpuemuuk AlphaGEO A5 umeer BCTpOeHHYIO MaMsTh A 3anMcu cTatuku. llepen
HAYyaJioM 3aMuCH cTaThyeckux naHHbIX 3amaiite Umsa, Jdomyck PDOP, Yroa orceuku (°),
HNutepBan u IIpogo/uKuTeIbHOCTh 3amucH JaHHBIX. s cTapra 3amucu Qaiina CTaTUKH
HaxmuTe kHonky Hawarb. Jly11 ocTaHOBKM 3amMcH JaHHBIX HaxmuTe KHonky Crom. daiin
cTaTtuku Oyzer coxpaHeH B ¢opmate *.tXt. OObIYHO, 1 MTOCTOOPAaOOTKH JTAaHHBIX UCHOIB3YeTCs
dopmar RINEX, nonmepxuBaemblii BceMH MporpaMmaMu Juis moctodpadorku. CkadaTh
kouBeprep B RINEX wmoxnHO Ha caiite Www.alphageo.ru, nmbo mo 3ampocy Ha MOYTY
support@alphageo.ru.



http://www.alphageo.ru/
mailto:support@alphageo.ru
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OO0mme pekOMEHIAIMH MO 3aANIUCH CTATHYECKUX M3MePeHHIi:

o BpeMss wusMepeHHs TOYKM B CTaTUKE 3aBUCUT OT YCIOBUH
HaOMOJIEHUI W TUIa HUCTHoJb3yemMoro obopynoBanus. [Ipu pacuere
BPEMEHHU CTOSIHUS HAa TOYKE MOYKHO PYKOBOJICTBOBATbCS CIIEIYyHOIIECH
bopmyIoii:

20mun+1Mmua*D,
rae D — paccrosiHre Mex 1ty TpUEMHHKAMH, KM;
o MHTEpBAJ 3allUCH — MEpHoA cOopa JaHHBIX 00 OTCIEKUBACMBIX
CIyTHHKaX. JlOCTOBEpHOCTh ONpEIETICHUS MECTOMNOJIOKEHUS, TPH
NPOYMX PABHBIX YCJIOBHUSX, TIOBBIIIAETCS MpPH  CYLIECTBEHHOM
M3MEHEHHH T€OMETPHH PACIIOJIOKEHHsI CIyTHUKOB BO BpEMs CeaHca
Habmonenus. MarepBana 3amucu 10-15 cekyHI BIOJHE JOCTaTOYHO
s u3MepeHuid B pexxume «CTaTukay NpH BBITOJHEHHH paboT 1o
CTYILIEHUIO CETH, ONPEeICHNH KOOPANHAT HEU3BECTHBIX TOUEK. 3aIUCh
c OoblIel YacTOTOM sBiIsieTcst M30bITOUHOM. B pexxume «Kunemarukay
TpeOyercst Ooliee BBICOKAs 4YacToTa 3amUCH JUIsl  HAKOIUJICHHS
HE00X0IMMOro 00bEMa JaHHBIX MPH BBIYUCICHUHA MECTOIOJIOKEHH. B
3THUX PEXKHUMAaX PEKOMEHAYETCs UCIO0Ib30BaTh HHTEpBal 1HZ;
J ans  npuémuukoB  AlphaGEO mnpenenbHbIME  paccTOSHUSAMU
MEX]ly IPUEMHUKAMHU BO BPEMsl CTATUYECKUX M3MEPEHUN MOTYT CTaTh
BO3MOKHOCTH INPOrPaMMHOI0 oOecredyeHus: mpu o0paboTKe UIMHHBIX
6a3oBbIx uHUE. Harmpumep, npu padote ¢ I[10 TBC He pexomenayercs
oOpabareiBaTh  0a30Bble JMHMM JJIMHHEE HECKOJBKHX  COTEH
KUJIOMETPOB;
J OpU 33JaHUM MMEHU TOYKH OrpPaHUYbTECh 4-MS CHUMBOJAMMU:
nuppaMu WK JATUHCKUMHU OyKBaMHu, HE HCIIOJIB3YHTE CIelUalIbHbIC
CHUMBOJIBI M OYKBBI Ha KUPHJUIHLIE.
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IKCIOPT TAHHBIX

Jlnst BBITPY3KM JAHHBIX M3MepeHHi nepeiinute Bo BkIaaky IIpoekT, BbiOepHUTe SIPIBIK
JKCNOpT AaHHbIX, 3anaiTe IlyTh 3kcnopra, UMs ¢aiina, Beibepure opmMaT JaHHBIX IS
HKCIOPTAa U HAXMHUTE KHONKY JKCHOPT A IKCIOpTa JaHHbIX (eciu Bbl BbiOpamu ¢dopmar
IKCTIOpTHPYeMbIX JAaHHbIX *.dXf, Bbl Takke IOMONHUTENHPHO MOXETE 3aJaTh IapaMeTphbl
oToOpaXkeHHsI TaHHBIX B (pailie, mocie 4ero 3KCIOPTHUPOBaTh (paill B MaMsATh KOHTPOJIIEPA).
[Tocne ycnemHoro skcrnopra aaHHbeiX nosBurcs Ilogckaska, ¢ MOMOILIBIO KOTOPOW MOXKHO
MOJICJIUTECSL  AKCIIOPTUPOBAHHBIM  (pail;ioMm dYepe3 MpeaBAapUTEIbHO YCTAHOBJCHHBIE Ha
KOHTPOJUIEP MOUTY/00JaK0/MECCeHDKEP VIl JanbHeimeil 00paboTKH.
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