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benreoge3na

ObecneyeHune Nonb30BaTe/NA reoNnpPOCTPAHCTBEHHbIMU U
reouHpopmMaLMOHHbIMU pecypcamm

HeobxoaumocTb cornacoBaHusa BCeX CUCTEM —
onepauMoHHOM CUCTEeMbI, NporpammHoro obecneueHus, 6as
AAHHDbIX, UHTEPHET-PEeCcypCcoB, AUCTAHLUMOHHOIO
umnopTta/aKkcnopTta u o6HoBNAEHUA MHPOPMaLUK

\

Bo3pacTtatowan noTpebHOCTb B TOUHbIX, aKTYa/IbHbIX,
COrNacoBaHHbIX U AOCTYMNHbIX ANA BU3yanmnsauum
reonpoCcTPaHCTBEHHbIX AAHHbIX, OCHOBaHHbIX Ha GNSS u
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benreogesuna

3ALAYU

0@ NPOCTPaHCTBEHHaNA 6a3a AaHHbN

Spatial Analysis

MHTerpauns pecypcos

e [pocTpaHcTBeHHble pecypcbl (DEM, 3D BeKkTOpbI)

¢ [eorHdpOpPMaLMOHHbIE pecypcbl (aTpnbyThl,
CEMaHTUKA)

CoBMECTUMOCTb CTPYKTYyp 6a3 reofaHHbIX

e CooTBeTcTBME TUMNOB, anVI6YTOB, nepe4vyHA 3HaYeHuM

e COBMEeCTUMOCTb U NOCTOAHHOE 0BbHOBNEHMEe OOMEHHbIX
dopmaTos

Busyanmnsauma 3D npoayKTta ana nonb3osartena

e 3D CTepeo HaBUIraTtop A4 nosib3oBaTtena

Qmun L 13500 £U emeT 0 IEEE PITEE) b

PHOTOMGD'

Digital
Photogrammetric
System

PHOTOMOD Conveyor PHOTOMOD Utilities & Apps

PHOTOMOD GeoMosaic

EAnHbIe aNropuTMBbl M MeToAb!
3KOCHCTEMBI NPOAYKTOB.
PHOTOMOD

PHOTOMOD UAS 2))
L®C PHOTOMOD
PHOTOMOD Radar



“ . OnbiT paboT B rocyaapcTseHHOM npeanpuatum «benreopesna»
benreogesuna

» Tonorpado-reoae3nyeckoe NPonM3BOACTBO —
co3aaHue n obHoBNeHWe LMPPOBbLIX
Tonorpaduryeckmx KapT, cTepeotonorpadmyeckme
paboTbl, co3aaHune penbeda n obHoBNEHME CNoA
rmgporpadmm No cTepeomosenu.

» AspoHaBurauua v 3emnenonb3oBaHue
NpPUaspoapPOMHbIX TEPPUTOPUINA: COOpP M OLEHKA
AaHHbIX O MECTHOCTU U NPENATCTBUAX
a3pOAPOMOB, 30HUPOBAHME U
KapTorpadpupoBaHme NpuaspoapoMHbIX
TEPPUTOPUIM, MOHUTOPUHT XKMU3HEHHOTO UMKAA
06BEKTOB NpMaspoapPoMHOn Tepputopun (BIM);

» JlecoycTpoMCTBO: BHEApPEHUe
doTorpammeTpuyeckMx MeToa0B B TEXHONOTUIO
NecoTakcaummn u ctepeogelindpmpoBaHms,
cornacoBaHue 6a3 reonpoCcTPaHCTBEHHbIX AaHHbIX
JIeCOyCTPONCTBa;

> TouHoe 3emnegenue: cosgaHue undposoi
mozenun penbeda A1A TOMHOro 3eMmesenus
(TouHocTb — 0.3 m) (dopmaT Geolson)




“ . Co3pgaHue n o6HoBNeHMe uMdpoBbIX TONOrpadprUuecKkmnx KapT U N1IaHOB ropoaoB macwiTtaba 1:10 000
benreoge3na

» WUcxoaHble gaHHble - CTepeoMoaeNv CKaHepa
aBmaumoHHoro 6asnposaHmsa ADS-100 c
pa3peweHnem 15-30 cm (NoKpbiTHE
Tepputopumn Pecnybamkm benapycb — 100%,
NnepuoamnYHOCTb CbeMku 3-5 nert)

» CrepeoTtonorpaduueckue pabotbl (cbemKa no
CTEePEOMOJENN PAa3MEPOB U XapaKTEPUCTUK
TonoKapT). OCHOBHble NpenmyLLecTBa —
[LOCTOBEPHOCTb AaHHbIX, BO3MOXHOCTb
KOHTPO/IA B CTEPEOPEKNUME, COKPaLLLEHNE
BPEMEHW Ha noseBble paboTbl)

» Co3gaHue mopgeneii penbeda (ao cnosn
ropu3oHTaNeil) crepeomeToaom - 3aMeHa
paHee co3gaHHoro penbeda no cnoam —
rmaporpadua, KOHTPO/Ib TOYEK NNAHOBO-
BbICOTHOro 060CHOBaHMA, ouMPpPoBKa popm
penbeda. OCHOBHbIE NpenmMyLLecTBa —
AOCTOBEPHOCTb, HEMPEPbLIBHOCTb AAHHDbIX,
BO3MOXHOCTb KOHTPO/A, TOYHAs BEKTOPHasA
Mmozenb penbeda, HeNnpPepbIBHOCTb
rmgporpadum u T.n.




“ . Co3spaHue penbeda crepeomeroaom B LL®C Photomod, akcnopt B LITK B N0 MNaHopama
Benreopesus

lopusoHTanm 8 MO PHOTOMOD fopusoHTanum B 10 MNaHopama — BUA, KapTbl



“ . CospaHue penbeda crepeomerogom B LLOC Photomod, anroputmbi crnaxmsaHma
Benreopesus

& 7 A I

BekTopusauua penbeda B cTepeopexrmme dKcnopT B cnon undpoBoi Tonorpapuruyeckon KapThbl



CpaBHeHue penbeda, cywecreyowero Ha UTK, ¢ penbedpom, co3gaHHbIM NO cTepeomoaenu
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“ . A3poHaBuUrauua U 3eM1eN0/ib30BaHME a3POAPOMOB U NPUAIPOAPOMHbBIX TEPPUTOPUN
benreogesuna

» cHbop M OLEHKa AaHHbIX O
MECTHOCTU U
NpPenAaATcTBUAX ANs
ABUXKEHWNA BO3AYLIHbIX
CyAos;

» KapTorpapumpoBaHue
aspoapoma (AMDB —
KapTorpaduyeckan 6asa
AAHHbIX a3poapoma),
3KCMNOPT B
a3pPOHaBMUIaLMOHHbIN
dbopmar;

» 30HMpOBaHMUe,
NAaHUpPOBaHME U
MOHWUTOPUHT }KU3HEHHOIO
LMKIa 06beKToB
NPUaspoapPOMHOMN
Tepputopumn (BIM)




“ . AMDB - kapTorpaduueckan 6asa aaHHbIX asapogpoma (MUHCK-2)

benreonesva
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idthr 31R

status Open

vace 01

hacc 01

vres 01

hres 0

source BELGEODESY
integr 0

revdate 03/12/2018
tdze 0

tdzslope ]

brngtrue 0

brngmag 0

rwyslope ] |
tora 3700

toda 4000 |
asda 3700

Ida 3700

cat CATI

ellipse 0

geound )

thrtype Threshold
geopnt Point
idnumber 3R

endfeat

endvalid

feattype threshold
interp Baseline
stfeat

stvalid

alstype ALSF-1

elev 0

Ivo Used

tohlight Not installed
vasis PAPI

papivasi 1 |

OcHosHoit  Haguratop
y¥+¥2(88
| Mapkep

* VerticalPol
& VerticalPointStructure (Bextopsi)
) VerticallineStructure (Bexropsi)
& TaxiwayShoulder (Bextopsi)

¥l TaxiwayHoldingPosition (BexTopsi)
¥l TaxiwayGuidanceline (Bexropsi)
TaxiwayElement (Bexropsi)
#l-SurveyControlPoint (Bexropsi)
#I-StandGuidanceLine (BexTopsi)

¥l ServiceRoad (Bexropsi)

#-* RunwayThreshold (Bexropsi)
RunwayShoulder (Bexropei)
RunwayMarking (Bexropsi)
RunwayElement (Bexropei)

X
I o o o o o o o o s )

) * Blastpad_Belgiprodor (Bextopsi)

# Cxema 6noxa
Pactp

YOI HIHYYYIIIIYIYIYIYIDSYYYDG

viv

gonalStructure (Bektopei)

# TaxiwayIntersectionMarking (Bekropsi)

- Runway_Threshold_Belgiprodor (Bektopsi)
& Runway_Element_Belgiprodor (Bektopsi)
- Painted_Centerline_Belgiprodor (Bextopsi)

#)- Aerodrome_Reference_Point (BexTopsi)

@ Knaccngukarop [RunwayThreshold (Bektopei)]

BESS% %

® BridgeSide
B Clearway
B ConstructionArea
® Deicinghrea
® DeicingGroup
® FinalApproachAndTakeoffArea
B FrequencyArea
B HelipadThreshold
B Hotspot
® LandAndHoldShortOperation
B PaintedCenterline
B ParkingStandArea
® ParkingStandLocation
B PositionMarking
® RunwayCenterlinePoint
- RunwayDisplacedArea
® RunwayElement
B RunwayBitLine
® Runwaylntersection

® RunwayMarking
=

TF«<>»

[ Ws6panrioe

DeERb HeE s - aoBwY 48| fcam Al E

Kogsi ~ AtpubyTer

Mmn |
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vace float 8
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“ . 3D mogenuposaHue Npyu NNaHUPOBAHUUN 3eM1eN0/1Ib30BaHUA NPUAIPOLPOMHON TEPPUTOPUM

benreogesuna

KapTa AONYCTUMbIX BbICOT €CTECTBEHHbIX U UCKYCCTBEHHbIX NPENATCTBUNA: NECHbIX
HacaXJeHWi, 06 BEKTOB CTPOUTENLCTBA U PaIMOHABUTALMOHHbIX CPeACTB CBA3U

AR, W - N 7 ¥



“ . Yuyet orpaHu4eHnit 06bEKTOB 3eMNeN0nb30BaHUA NO BbICOTE Ha Npumepe aspoapoma OPLLIA
Benreopesus

30Hbl BAUSIHWA a3pONopTa ' 30HbI BUSHUA aponopra
E MOHUTOPMHI BLICOTbI NIECONOCAAOK | 2 (inner safety zone) 4 (outer safety zone) orpaHu4eHms Ans 4opor v onop A0 10 M | 2 (inner safety zone) 4 (outer safety zone)
1 ( runway protection zone) 3 (inner turning zone) | 5 (sideline safety zone) 1 (runway protection zone) 3 (inner turning zone) 5 (sideline safety zone)
| 6 (traffic pattern zone) 6 (traffic pattern zone)



(M W N Asponasuraums — AMDB MMHCK-2 & MO Maxopama
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“ . CrepeodoTtorpammeTpua U CNEKTPAIbHbIN aHANU3 ANA NeCOYCTPOUTENbHDbIX paboT
benreogesuna
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“ . HayuHble nybankaumm o pabotax, BbinosIHEHHbIX € ucnonb3osaHnem LIOC Photomod (2018-2021)

benreogesna
benreogesua

BELARUSIAN
£ STATE
UNIVERSITY

Benopycckuit

roCYAAPCTBEHHbIi

TEXHONOT NYECKit
. YyHuBepcuter

Muuesunu J1.A. MeToauKa nposeaeHus paboT No oLeHKe reonpoCcTPaHCTBEHHbIX AaHHbIX C UCMO/Ib30BaHUEM
doTorpammeTpuYeckMx MeToA0B U CNYTHUKOBOM CUCTEMbI TOYHOTO NO3ULMOHMPOBAHMA B Tonorpado-
reoaesnyeckom npoussoacrtse, 3amnaa benapycu, Ne3, Y/IK: 528.7.029.4/.69, 2018

| V Tolkach, L. Mitsevich, O V Kravchenko et al, FORMATION OF THE DIGITAL ALTITUDE MODEL TREES WITH USE
DIGITAL PHOTOGRAMMETRIC SYSTEM PHOTOMOD, YK630*587.5, 2018

Mitsevich, L. and Zhukovskaya, N.: 3D MODELING AND GIS ANALYSIS FOR AERODROME FOREST OBSTACLE
MONITORING, Int. Arch. Photogramm. Remote Sens. Spatial Inf. Sci., XLIlI-B2-2021, 753-757.
DOI:10.5194/isprs-archives-XLIII-B2-2021-753-2021, 2021.

Mitsevich L., 3D Aerodrome Obstacle Assessment Using Stereo Remote Sensing Imagery. Int. Arch. Photogramm.
Remote Sens. Spatial Inf. Sci. 2020, XLIII-B2-2020: 1115-1119.
DOI:10.5194/isprs-archives-XLIII-B2-2020-1115-2020

Mitsevich L., Zhukovskaya N. Photogrammetric methods of terrain and obstacle data collection and AMDB creation
based on satellite and UAS imagery. Matec Web of Conferences. 2018, V.236, Art. N.01008.
DOI: 10.1051/matecconf/201823601008

Muuesuy J1.A. Pa3paboTKka TEXHONOMMM Co34aHMA UndpPOoBO MoAENN NPENATCTBUN a3poapOoMa Mo CTEPEOMOAENAM,
MOCTPOEHHbIM MO AaHHbIM a3POKOCMMYECKOl cbeMKu// N3BecTua By308. Feoaesnsa n aspodoTocbemra». M:
MWUTAunK. CtaTba npuHaTa K nybankaumm B Ne3, 2021



“ . CosmectumocTtb popmatos AaHHbIX (interoperability)
Benreopesus

¢ U®C Photomod
CoBMeCTUMOCTb « MO MaHopama

dOpMaTOB reoaHHbIX  *ArcGIS, AutoCad
® AspoHaBuraymoHHoe N0

CornacoBaHHOCTb * 10 NaHopama

e U&C Photomod
CTPYKTYP 6as3 r€0AaHHbIX * ASpOHaBMraLMOHHbIN (C

(KnaccudpumkaTopos) cMMBONaMM)

L I'Ipanma COCTaB/1eHNA TeEXHUYECKUX
CraHpapTmnsayma nam 3a0aHWi
HOCTOHHHbM NMOUCK ® KTMEHTO-OPNEHTUPOBAHHbIE

peu_leHm‘/]? No/b30BaTesibckne Gopmarsbl
. * 3D 6paysep




“ . dortorpammertpus (LUPC Photomod) + agantaumna reonpocTpaHCTBEHHbIX AaHHbIX (GIS) = nyTb K ueneBsomy nosnb3oBartento
MoxkenaHua K paspaboTunmkam:

benreoge3nsa

» BO3MOXHOCTb paboTbl ¢
MMMNOPTUPOBAHHbIMMU
reonpoCcTPaHCTBEHHbIMU AaHHbBIMM
HenocpeacTBeHHo Ha 6a3se 3D
n306parkeHni (paclnmpeHHbIN
MMNOPT/3KcNopT 13 csv, shp (aTpmnbyTbi);

»  UCKNOYEHMNE NPOMENKYTOUYHOM KOHBEpTaLMK
n3 2D B 3D;

» 3D viewer c reonHpopMmaLMOHHOM 6a3om
ANA KOHEYHOro No/b30oBaTens;

» TO4YHanA BM3ya/M3auuMA Ha BCex macluTabax B
CTepeopexrnume;

» PacCMOTpPEeTb BK/IOYEHUNE B IEMO- BEPCUIO
Photomod Bo3aMoXHOCTb 06paboTKM
cHumKoB ADS-100 c orpaHuyeHnem no
06BbeMy (BaXKHO A41A NOATOTOBKU CTYAEHTOB, |
AEMOHCTPALMN NOTEHLMANbHbBIM
3aKa34yMKam pesynbTaTos pabor)




‘ ‘ . loCyAapCcTBEeHHbIV KOMUTET

no umyLectsy Pecnybnnkum benapycb
c—

ol ze : Tonorpado-reoaesnyeckoe pecnybamkaHckoe

NMPOBOAHWK B MUPE .
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YHUTapHOE npeanpuatne “benreoagesua”
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