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IHocTanoBKa Mpo0IeMbI

B Hacrosiee Bpemsi Ha CMEHY IBYMEpPHBIM KapTo-
rpaduueckuM MaTepuagaM MPUXOIAT 00BEMHBIE, XOPOIIO
Jeranu3upoBanHble 3D-Momen MECTHOCTH. YBENHYCHHUE
KOJIMYECTBA KPYIHBIX MPOEKTOB B ATOU chepe MOATBEPK-
JaeT ATy TeHACHLUIO. SIPKUM IPUMEPOM SIBISIETCS POCKT
mo co3manuio 3D-Momenu moBepxXHOCTH (penbeda) muta-
KOBBIX OTBJIOB. XapaKTePHCTHKA 00BEKTa!

— IUIOLIAJb CheMKH 0K0J0 70 ra;

— MaKCHMaJIbHBIN Mepernajl BLICOT He npeBbiaet 60 m;

— OonblIas 4acTh TEPPUTOPHU COCTOMUT W3 HACBIICH
[J1aKa pa3jIMYHOro pasMepa,

— Ha TEPPUTOPUH OOBEKTA TTOCTOSHHO BEIyTCS ILIAHO-
BBIC paOOTHI IO Pa3rpy3Ke U BBIBO3Y JTOMEHHOTO IIUTaKa.

IMocne o3HaKOMIICHHS C PA3TUYHBIMH MaTepUanaMu
00 00BeKTe W PEKOTHOCHHUPOBKHA Ha MECTHOCTH HEOOXO-
JMMO OTIPEIeUTh METO/ CheMKH U IporpaMMHoOe obecrie-
YyeHne 1711 00paboTKH U3MEpEHHil.

AHaJIN3 NOCJIeJHUX UCCJIeJOBAHNNA U MyOJuKauii,
KOTOpPBbIE OTHOCATCS K PelIeHHI0 3TOH MpodeMbl

CymiecTByeT IOCTaTOYHOE KOJIMYECTBO MAaTEpHAOB C
pemieHreM NoA0OHBIX 3a1ad. [IpuMedaTensHbIM SIBISETCS
KapIMHAIBHOE OTIIMYHE B METoAax cOopa mH(popmanuiy, B
TO BpeMsI KaK aJTOPUTMBI 00pabOTKHA CXOKH MEXIY COOOT.
Hawnbonpmee pacpocTpaneHre TOIydHiI METo ] adpodoTo-
CbEMKH, HPH KOTOPOM BO3MOXKHO HCIIOJIb30BAHHE KaK
cTepeo(OTOrpaMMETPUIECKUX TEXHOJIOTHH, Tak M (OTO-
rpadupoBaHue OIHMM (OTOANmapaToM IPH JIOCTATOUHO
OOJIBIIIOM KOJIMYECTBE 3aJIETOB Hajl 0OBEKTOM.

Mertonsr naseproro ckanuposanust (JIC) u reonesu-
YECKOW CBEMKH peXe IPUMEHSIOTCS ISl IMOJOOHBIX
3aga4. Pesynprar JIC nznuniae nHGOPMATHBHBIN U B psilie
cily4yaeB 3aTpyAHsET mpolecc o0padoTku. ['eoneznueckas
ChEMKa 3a4acTyl0 BBICTYIAeT IOMOJHEHHEM K Marepua-
JaM a3po(OTOCHEMKH B KadeCcTBE yTOUHsIOmEH HH(Op-
Maluy, TOATBEpXKIas TEM CaMbIM IIEJIeCO00pa3HOCTH
KOMOWHUPOBaHUS METONOB cOopa wuHPOpMAMK IS
OouipIeil MOTHOTHI JaHHBIX.

Hepemennas yacts npod.ieMbl

OOBEKT CHEMKH HMEET CI0XKHYIO T€OMETPHIO C MHO-
TOYMCIICHHBIMHU BBICTYIIAMH, YTIIyOJICHUSAMH W HACBHIIISIMU.
OcnoxHseT paboTy O0IBIIOE KOINIECTBO TEXHUKH, Pabo-
TAlOIEH HAa TEPPUTOPHU IMIJAKOBBIX OTBAIOB, HAJIMYHE
nocTpoek W pactutensHoctH puc. 1. Ilpum aBmxeHun
IPY30BBIX aBTOMOOWIIEH MOSBIISUIOCH 00JaKO IbLIH, OCe-
Jaromiee B TeueHnr 5—10 MUHYT.

Puc. 1. Buo obvexma

Beicokast cTOMMOCTb U CBOWMCTBa 0O0BEKTa [EIAIOT
IIpUMeHEHHEe a3po(OTOCHEMKH B KayecTBE MeToia coopa
HHQOpMaNMU HeuenecooOpa3HbIM, TOTAAa Kak KOMOWHH-
poBaHue naszepHoro ckanupoBaHust 1 GNSS-texnonmoruit
00ecIeunT MaKCUMAaJIbHYIO TTOJIHOTY M KauecTBO JAHHBIX,
YTO YIPOCTHT IPOIIECC 00pabOTKH.

IlocTanoBka 3agaun

Pazpaborka meroma kombOunupoBanusi GNSS-texHo-
moruu u JIC ¢ 1enpio MOBBIMIEHUST WHOOPMATUBHOCTH
JAaHHBIX U TEMIIOB ITIOJICBBIX pa60T.

Co3nmaHue y3JOBBIX TOYEK B 3aJaHHBIX paioHaxX ¢
nomotplo nepmaneHTHoW cetn GNSS-crannmii  nano
BO3MOXKHOCTD:

— OCYIIECTBIISATH KOHTPOJIb TOYHOCTH;

— BBINOJHUTh MPHBS3KY OOJaKa TOYEK K HYKHON
cucreme koopanHat (CK) ¢ MUHIMAITBHOM MTOTPEIITHOCTBIO;

— “cimTs” B eIMHYTO 623y TaHHBIX CErMEHTHI OOBEKTA.

Br16op mporpammHoro obecnedeHus A o0paboTKH
nagaeix JIC, pnomonnenus paHasiIMH GNSS, coszpganus
Tin-mozenu u pacuera 06beMa JOMEHHBIX MITAKOB.

H3i10xeHe OCHOBHOTO MaTepHAJa

B pamkax BBIMOJHEHUS MPOEKTa IO CO3AaHHIO
3D-Monenu MOBEPXHOCTH IIIAKOBBIX OTBAIOB OBLTH
OTIpE/ICIICHBI TAKUE DTAITHI:

— JasepHoe ckaHupoBaHHe W cbeMka GNSS-mpuem-
HUKOM TEPPUTOPHH [UIAKOBBIX OTBAJIOB;

— CO3IaHHE OIOPHBIX TOYEK;

— mpuBsi3ka O0Jlaka TOYEK K 3aBOJCKOW CHCTEME
KOOpJMHAT;

— 00paboTKa MoJIeBBIX U3MEPEHUH (CIIMBKA CKAHOB B
€IMHOE 00JIAKO TOYCK, OYHMCTKA 00JIaKa TOYCK OT IIIyMOB,
JononHenne qanHeIMH GNSS-cheMKn);

— co3JaHue aeTanbHoi TiN-MOIean MECTHOCTH.
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IosieBbIe H3MepeHUs

Ilepen HayamoM TONEBBIX pabOT OOBEKT YCIOBHO
pasmeniii Ha JEBATh yYacTKOB TaKUM 00pa3oM, YTOOBI
CKaHMPOBaHHE KAaKIOTO W3 HHUX 3aHUMaIo He Oojee
10 4. Ular ckaHupoBaHMs 3aJaBad B 3aBUCUMOCTH OT
paccrosiaust U yriaa o63opa. HeoGxomuMo OTMETHTbh, YTO
SIPKUIA COTHEYHBIN CBET HE MOBIHMSLII HA PE3yJbTAT ChEMKH.
OGHapy)keHbl HE3HAYHUTENbHbIC HEIOCTATKH, CBSI3aHHBIC C
BHJIMMOCTBIO OOBEKTa CKAaHEpOM Ha PACCTOSHHM CBBIIIC
180 M m HanMYMeM IIyMOB HM3-32 pabOYMX NPOLIECCOB Ha
00BEKTE, HO B LIEJIOM PE3yJIbTaThl PA0OT MOJIOKHUTEIBHEIE.

Jnst KOHTpOJsl M3MEpPEeHU, YTOYHEHUS] KOHTYpPOB U
CBhEMKH CIIOKHOMOCTYIHBIX MecT mnpuMensics GNSS-
npuemuuk GS08 NetRover mpoussozactsa ¢upmsl Leica
Geosystems (IlIeeiinapust). Ilonyd4eHHBIH MaTepHan B
psiie CciydacB IO3BOJII JIOMOJNHHUTH OONAKO TOYEK H
CBECTH K MUHUMYMY pa3Mmep “ciienbix 30H”.

Bcero ist BEITIOTHEHUS] paOOThHI OCYIIECTBICHO 0oJjice
300 crosHOK ckaHepa. B pesynbrare momyueHo Ooiee
190 MUIITHOHOB KOOPJMHATHBIX TOYeK (puc. 3).

Co3nanue cbeMOYHOT0 000CHOBAHUS

Jnst  ompeneneHus: KOOPAMHAT — OIOPHBIX  TOYEK
NPUHSTO PEUICHHE HCIIOJIF30BATh B KAueCTBE HCXOIHBIX
IIYHKTOB CETh IepMaHeHTHBIX 0a30BbIX GNSS crannmii —
System.NET. Omnpenenenne KOOpIUHAT TOYEK OIIOPHOTO
re0JIe3MYEeCKOr0 00OCHOBaHHMS BBIOJHEHO C MOMOIIBIO
JIByX49acTOTHBIX Teonesndeckux GNSS-mpuemuukos, cxe-
Ma IPHUBS3KHU MPEICTaBIICHA Ha PHC. 2.

Puc. 2. Cxema npussizku onopnvix moyvex

[Tepen HawyaIOM BBIITOJIHEHHS MIOJIEBOTO 3TAlla ChEMKH
NPOBEJICH JIETaJbHBIH aHanmu3 ¥ BHIOpaHa METOJMKa
GNSS-u3mepenuit, Hanbomee yIOBICTBOpSIOMAs TpeOo-
BaHMSIM TOYHOCTH. PeXMM cTaTH4ecKOW CheMKH, UCTIOIb-
3yeMbIll Il CO3[aHUs], MPEKIE BCEro, BHICOKOTOUHBIX
re0/IC3UYECKIX O0OCHOBAHUM MOJHOCTHIO YOBJIETBOPSI
TpeOOBAHUAM 3TOH PaOOTHL

[leproner ceccuit HaOMIOAEHWI IIAHUPOBAIM TIEpeE]]
HavaJIoM TIOJIEBBIX paboT, HCIIOJb3Ys IporpaMMHOE obecre-
yenne Leica Geo Office v.7.0.1. (Leica Geosystems) u
Pinnacle (TOPKON). Ceccun HaGIFOIEHMIA TIPOBOIMIH C
IByX 0a30BBIX MPHUEMHHKOB, YTOOBI OOECIIEYNTH MPOEKT
M30BITOYHBIMU JIAHHBIMH, HEOOXOJMMBIMU JUISl YpaBHH-
BaHus. [IpomomKUTENBHOCTE ceccHU HaOMIOCHHUS Ompee-
JICHa C Y4Y€TOM JKeJlaeMOM TOYHOCTH HU3MEPCHUA U JIJIMHBI
6a3oBoil ymHUK. [IpONOIDKUTENIEHOCTh CECCHU COCTaBIsLIa
He meHee 40 MUHYT TipH [uTMHE 0a30BOM JIMHUH 110 15 kM.
KonmuectBo HaOmomaeMbIX CIYTHHKOB — HE MEHEE CeMH
(B cpemrem 11-12).

O0paboTka pe3ynbraroB mnosieBbix GNSS-uszmepenuii
BBINIOJIHEHA C MCIIOJIB30BAaHUEM IIPOrpaMMHOro obecrie-
uenus (Leica Geo Office v7.0.1).

Puc. 3. Dpacmenm obnaxa mouex

Puc. 4. Ouuwyennoe om wymog obnaxo mouex

Puc. 5. Hzo6pasicenue Tin-modenu wnaxkoewix wmabdenetl
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KamepaiabHasi 00padoTka JaHHBIX

B mporecce mpoBeneHHs KaMepajdbHOH 00pabOTKH
OBLIN BBIITOTHEHBI PaOOTHI:

— TI0 CIIMBAHUIO OTJEIBHBIX CKAaHOB B €IMHOE 00JIAKO
ToYeK ¢ momoIisio Moayist Cyclone-REGISTER,;

— 1o mpuBsi3ke obaka k 3aBonckoit CK;

— TI0 OYHCTKE 00JIaKa TOYEK OT ITyMOB M3-3a TEXHUKHU
U JIOZICH, CITy9aifHO IMOMaBIINX B 00JIaCTh CKAaHUPOBAHHS.
B pesynbpTare monmyueHa oOBEKTHBHAs MOJEb ITadenen
M3 MHOTOMUITHOHHOTO 00Jiaka To4ek (puc. 4);

— II0 JONOJIHEHUIO oOnaka Todek naHHbIMH GNSS-
CHEMKH.

3aBepIIaroMM 3TalloM B KamepalbHOW 00paboTke
ObLI0 co3manue Tin-mMomenu. XOpOIHii YPOBEHb JETalHN-
3aru  (OTCYTCTBHE CMa3aHHBIX YYaCTKOB) M IOJHOTA
SIBISUTHCh OCHOBHBIMU TPEOOBaHHSMHU TIPOCKTa. AJTO-
PUTMBI CO3/IaHHS M PEIaKTUPOBaHUs MeSh B mporpam-
MHOM npoaykTe 3DReshaper B mosHOM Mepe M03BOJIMIH
BBIMIOJIHUTH 3Ty 3a1auy (puc. 5).

BroiBoabl

[ToneBbie paboTel 3aHsau 12 gHE#, BKiIOYas
nazepHoe ckaHupoBanune u GNSS-cvemxy. B mpouecce
MOJTBEPIK/ICHA KOPPEKTHOCTh HCIOJIb30BAHUS TEXHOJIO-
UM JIA3CPHOTO CKAHUPOBAHUS JUIS STOrO HAIpaBlie-
HUS Teoje3ndeckux pabor, Tak kak JIC mo3BoisieT
MOJYYUTh HauOoJiee MOJHBIE U JOCTOBEPHBIC IMOJIEBBIC
JlaHHbIC 00 00BEKTE.

Heo06XxomuMo OTMETHUTh BaKHOCTh KOMOMHHPOBAHHS
MeTon0B cheMku. [Ipumenerne GNSS-TexHomormiA Ha10
BO3MOXHOCTh M30€KaTh MPOOJIeM, CBSI3aHHBIX C JCTallu-
3alMed IOBEPXHOCTEH, TIYyCTO 3apOCUIMX pPacTUTEIb-
HOCTBIO, TI03BOJIUB COXPAHHUTH TIOTHOTY HH()OPMAIIHH.
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3acrocyBaHHsI JIa3ePHOT0 CKAHYBAHHS
JJIs1 MOJIeJIIOBaHHS PeJibey TEXHOTEHHUX 30H
O. I'op0, 1. €pbomeHko

HaBeneno # ommcano cmoci®d kKoMOiHyBaHHS Ja3ep-
Horo ckanyBaHHs i GNSS-TexHomNOrIN A1 3aCTOCYBaHHS
B 331a4ax 3D-MoentoBaHHS TEXHOTEHHUX 30H.

IIpumeHenue Ja3epHOro CKAHNPOBAHMUS
JJIS1 MOJIEJTHPOBAaHMS pesibeda TeXHOTeHHBIX 30H
A. Top6, 1. Epémenko

[MpuBenen w omnucaH cHoco0 KOMOMHUPOBaHHSA
nmazepHoro ckaHmpoBanus W GNSS-texmomormit mms
IpUMeHeHHs B 3afadax 3D-MonenupoBaHMS TEXHOICH-
HBIX 30H.

The use of laser scanning for modeling
the relief of technogenic areas
A. Gorb, D. Yeromenko

Shows and describes a process for combining laser
scanning and GNSS-technologies for use in 3D-modeling
of relief technogenic areas applications.



