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MpobnemaTtmka

Llenn pabotbi

*  [poaemMoHCcTpnpoBaTb 0COBEHHOCTU (cneundmKy) n BO3IMOXKHOCTH
aBTOMaTU4YeCcKon 06paboTKM MaTepnanos aapodOTOCHLEMKM, BbINOAHEHHOM C
6ecnnMnoTHOro BO3AYLWHOMO CyAHA ABUKYLLMXCA BbICOKOKOHTPACTHbIX 06bEKTOB
Ha Nnpumepe ancbepros.

AKTYaNIbHOCTb TeMbI

*  Poccua 3aHnmaeT gomuHupyrowme reorpapumyeckme nosmumm B ApKTnKe

*  BbICOKaA KOHKYpeHUMA B MeXAYHapOoAHON apKTUYECKOM NONUTUKE

* ObecnevyeHune cTabuabHOro TpaHCNOPTHOro notoka no CMI, cokpaleHune
9KOHOMMYECKNX U3LepPHKEK

* [lobbiBalowe KOMNAHMM 3aMHTEPECOBAHbI B PELUEHNN 3a434M NPOrHO3NMPOBAHUA
ABuXKeHus arncbepros

Cneuundurka paboTtbl EBC-cbEMKM B APKTUKE 3aKNHOYAETCA B CIOMKHbIX KIMMATUYECKUX YCNOBUSAX, ABUKEHUN OO BEKTOB
Ha BOZE M NPO3PaYyHOCTU UX MOBEPXHOCTH



NapameTpbl CbeMKM Uccaegyemoro alicbepra @ PAKYPC

Cxema 610Ka cHMMKOB (122 n3obpakeHus) no
3N1eMeHTaM BHYTPEHHErO U BHELLHErO
opueHTuposaHua, PHOTOMOD UAS

BBC DJI Mavic 2 Zoom

Napawetp | 3uavenne

Pasmep Kagpa, nuKc 4000 x 3000
®un3. pasmep NuKcena, MKm 1.6
dPoKyCcHOe paccToaHne, MM 4.386
3BO u3 EXIF (CKO) m 3

?

Pa3mepbl acbepra ~75 x 100 m
CpenHuii pasamep NUKCensa NopsaaKa - 2 cm 3



Cneuyuduka bBC — cbémKun ancbepros PAKYPC

*  CbemkKa NoaBUKHOro ob6bekKTa. LleHTpbl poTorpadmpoBaHmsa
nprMobpeTatoT CUCTEMATUYECKYIO OLLMOKY OTHOCUTENbHO
"HenoaBu»KHOro" ancbepra

*  BbICOKOKOHTpAcTHble 6nKytoLmne/3acBedyeHHble pparmeHTbl alicbepra
CHUXAOT HaAeXHOCTb GOTOTPUAHTYNALUN

* [lonagaHue B Kaap Apyrmx ancbepros ABUMKYLLMXCA B UHOM
HanpaBAEeHUMU

*  OTCcyTCTBYET BO3SMOMKHOCTb 3aKPEnuUTb OMOPHble/KOHTPO/IbHbIE TOYKK
HenocpeacTBEHHO Ha cCaMOM ancbepre &




Pe3ynbraTtbl BHYTPEHHEro OpUeHTUPOBaHUA

MapameTpbl
KannbpoBKu

FnaBHas Touka (X/Y),
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4.5687

-0.040/0.012

-0.001023759
0.00008595947
-0.000004125824
-0.0002939165
0.0003397502
-0.001563081

0.00001496024

4.5800

-0.037/0.011

-0.0009896791
0.00006326551
-0.000002821416
-0.0002272833
0.0003382623
He kannbposanca

He kannbposanca
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4.5795

-0.040/0.010

-0.001115824
0.00008335028
-0.000003776889
-0.0002769634
0.0002904311
-0.001691996
-0.00003177994



MocTpoeHue poTorpammeTpuUUecKoin ceTu @ PAKYPC

PHOTOMOD UAS | Context Capture | Metashape
K
TO4YEK B NPOEKTE
Cp. 6
0.54 0.59 1.35
NnpPpoeKTa, NUKC
KonunyecrtBo UCKNIOYEHHbIX
CHUMKOB

*  [pu n3MepeHnmn CBA3YIOLLUX TOYEK NPOrpaMmmbl aBTOMATUYECKN UCKAKYUYUIN N3 06paboTKM Habop CHUMKOB (y
Karkgoro MO pa3nnyHbie Habopbl), coaeprKallMx 3aCBeYEHHbIe YacTun acbepra u Boay

* [apameTpbl MO YMO/IMAHMNIO aBTOMATUYECKUX aNrOPUTMOB Kaxaoro N0 He noaxoaAat ana o6paboTkm cbemKu
ancbepros

*  PHOTOMOD UAS ecTb BO3MOXHOCTb PY4HOIro peAaKkTMPOBaHMUA Ha KaXKaoM 3Tane o6paboTku



ABTOMATMUYECKOE NOCTPOEHUE NOBEPXHOCTH aucbepra @ PAKYPC
PHOTOMOD UAS Context Capture

Metashape

NMnoTHoe obnako
To4yek LAS

TeKkcTypmnpoBaHHaA
3D mopens
(3DTIN)




UcKnoyeHune NOBEpPXHOCTUN BOADbI U3 MaTpPUL bl BbICOT @ PAKYPC

Hesasucumo ot Bbibopa MO:

* Bopa - npo3payHas, NosTomy BMAHA NoABOAHAA
rpaHuua ancbepra. Heobxoaumo BblAEAUTL
MMEHHO HaZBOAHYIO YacTb.

* BonHeHWe BoAgbl, NeHa OT CTONKHOBEHUA C
ancbeprom U T.nN., NPUBOAMT K OWMOKam aBTo
BblAe/NIeHMA HaABOAHOM YacTu.

BBuay Bblle YKasaHHbIX MPUYMH  BblaeseHune

rPaHM1LblI NPOBOANNOCH BPYYHY!O.




CornacoBaHue moaeneit NOBepPXHOCTU @ PAKYPC

CuctemaTtuyeckasn olmMbKa

lipSipan . MacwTabHbin
X,m Ym Z,m [loBopor,
KoadPuumeHT
PHOTOMOD UAS-Metashape 200 35 0.1 -1°04' 1.018
e(oafel\VIe DNV Nl 1A I[N 246 4.2 14 -0°37' 0
Context Capture-Metashape 1.5 -53 20 0°27' 1.018
@

N3-3a aBumkeHUA ancbepra, HEKAAMOBPOBAHHOW Kamepbl, OTCYTCTBMA HA3EeMHbIX

—— DSM_Context_Capture OMOPHbIX TOYEK MOZENN MOBEPXHOCTM amcHeproB NOCTPOEHHble B pa3Hbix M0
— DSM_Metashape -~
— DSM_PHOTOMOD.UAS MMEIOT B3aMMHbIE CMELLEHMSA, MOBOPOTbl M MACLWTAOHbIN KO3IhPULMEHT. TaKKe

pa3nnyaetca popma NOBEPXHOCTU ancbepra.

Bce moaenu 6bian coBmelleHbl ¢ mogensto PHOTOMOD UAS 7



NMponsseneHa pyyHasa
BEKTOPU3ALMA XapaKTEPHbIX
$opMm NOBEPXHOCTU
ancbepra B8 PHOTOMOD UAS

CpaBHeHMEe moaenen
(Metashape, Context
Capture 1 PHOTOMOD UAS)
BbINONHANOCH NOCAE UX
COBMeELLEeHMA

B pe3ynbraTe py4yHo
BEKTOPU3aLMKN NpoBeaEH
KOHTPO/1b NOBEPXHOCTM MO
BEKTOPHbIM 06bEKTaM
KaXKaoM NnpuBeaeHHOM
moaenu (bonee 5000 Toyek)
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CpaBHeHMe mopaenen Ha ocHose npodunen @ PAKYPC

A-b
B-T
n-E
— D5SM_Context_Capture
— DSM_Metashape

— DSM_PHOTOMOD_UAS n




NMocTpoeHue maTpuu, pasHOCTEU PAKYPC

PHOTOMOD UAS - Context Capture

PHOTOMOD UAS — Metashape

8465020~

8465010~
84650004 &
8464990~
8464980J
8464970~
8464960
8464950~

8464940

8464930~

8464920

1 T 1 T T o 7
504l660 504|670 504'680 504690 504700 504710 504720 504730 504I660 504'670 504I630 504|690 504I700 504'710 504I720 504I730

12



Kon-Bo oTcyeTtoB

CpaBHeHMue moaenen Ha OCHOBE MaTpuUL,bl pa3HOCTEM @ PAKYPC

PHOTOMOD UAS — Metashape
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PHOTOMOD UAS — Context Capture
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BbluucneHme o6vemos

Mporpamma O6bem HaaBoOAHOM YacTh acbepra B m3

Ilo coBmeweHna | lNocne coemelieHuna

@ PAKYPC

PHOTOMOD UAS [EY¥EyXorz: 42752.074

Metashape 45993.647 (7%) 41821.966 (2%)

(0] e oI =8 41741.729 (2,5%) |41739.026 (2,5%)

O6bembl HaaBOAHOM YacTh ancbepros pasanyatoTca Ha 2-2,5 %.
Ecam ncxogmntb M3 Nponopumi, YTO HUXKHAA YacTb ancbepra
MHOro 60/blle BEPXHEN YaCTH, pa3HMLa B 0bbeme moaenei
MOXKeT bbITb bonbLue.
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Mpeumywectesa LUPC PHOTOMOD UAS

Be3 nomouwm LLIGC PHOTOMOD UAS aaHHbI aHann3 6bi1 6bl HEBO3MOMXKEH.
PHOTOMOD UAS coaep»uUT Heobxoanumbii pyHKLMOHAN ANS BEAEHMA HAayYHO-NPAKTUYECKOM AeaTeNbHOCTH

Ona nsyyenuma nosepxHoctn aicbepros 8 PHOTOMOD UAS ecTb:

*  BO3MOXHOCTb OLMPPOBKM XapaKTEPHbIX FPaHel U KOHTYpa ancbepra B CTepeoperknme,

°  MOCTPOEHUSA TPEXMEPHbIX NAOTHbIX MoAenen B Buae obnaka To4eK, MaTpuLbl BbICOT, ropu3oHTanei n 3D TIN
Mmogenu,

*  $yHKUMM caura, NoBopoTa U MaclTabuUpoBaHUA BEKTOPHbIX 06BHEKTOB

*  BbIYUC/IEHUA M KOMMNEHCALMN CUCTEMATUYECKUX CABMIOB MaTPUL, MOBEPXHOCTH,

°  MOCTPOeHUuA Nnpodunen,

°  MOCTPOEHUA U aHA/IN3 MATPUL, Pa3HOCTH,

*  MMNOPT/3KCNOPT MATPUL, BbICOT, BEKTOPOB U reonpuBA3aHHbIX PAaCcTPOB + UX UCNOb30BaHME N KOHTPO/b

*  BbluMcaeHne o6bemoB No matpuuam BbicoT 1 TIN



B pamKax gaHHOM paboTbl, UICNOAb3yA aBTOMATMYECKME a/IFOPUTMbI MOCTPOEHNA NOBEPXHOCTU alicbepra,
NnoJly4aeTca NOBEPXHOCTb C OTHOCUTE/IbHOM TOYHOCTbIO 0K0/10 0.5 M. (NpK yCN0BMM MCMNO/Ib30BaHMA
HeKannbpoBaHHOW pOTOKamepbl U 0AHOYACTOTHOro 6opToBoro GPS - npuemHmKa)

[Nna NoBbILWEHNA TOYHOCTU BblYNCNEHUA 0O6bEMOB HaABOAHOM YacTh ancbepros TpebytoTca pekomeHaaumm
Mo TEXHON0TMM NpoBeaeHMA a3poPOTOCbEMOYHbIX U GOTOrpaMMeTPUYECKUX paboT

Hu ogHa 13 co3aaHHbIX MaTPUL, NOBEPXHOCTU HEe ABNAETCA TOYHOM M HE MOXKET CYMTATbCA 3TA/IOHOM
Pa3Hble pe3ynbTaTbl GOTOTPUAHTYNALNM NOBANANN HA NONOXKEHME N MaCLITab MaTpuL, NOBEPXHOCTH
MPUYMHAMM TaKMX Pe3yNbTaTOB MOXKET ObITb ABMKeHMe alicbepra Bo Bpems $OTOCbEMKMU

Y106bI NEPENTM OT PYYHOM BEKTOPMU3ALMN NOBEPXHOCTM aicbepra B Ka4ecTBe KOHTPOAA K aBTOMaTUYECKOM
0bpaboTke, TpebyeTcA yCOBEPLUEHCTBOBAHME aArOPUTMaA NOCTPOEHNA NOBEPXHOCTU ancbepra



Pabora BbinonHeHa Npu y4yacTtum

[eHepanbHbIN gnpekTop «BU3API», MockBa, Poccus
3y6kos Cepreit AHApeeBUY

K.T.H., aoueHT Kadegpobl potorpammetpun MUNTAnK
CkpbinuubiHa TaTbAHa HUKONaeBHa

CtyaeHTKa Kadeapbl potorpammetpun MUUTANK
Bopobbesa /ltoboBb CepreeBHa

@ PAKYPC
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@ PAKYPC

Cnacubo 3a BHMMaHue!

6-9 ceHTabpsa, 2021 | Nipkytck, Poccusa
[ (]

info@racurs.ru T : +7 495 720-51-27 129366, r. Mockea, yn. Apocnasckas,
https://racurs.ru D: +7 495 120-40-17 A. 13A, 3 atax, 0. 15



