MHMUHHUCTEPCTBO OBPA30BAHUS PECITYBJIMKU BEJIAPYCb
BEJIOPYCCKHWM I'OCYJAPCTBEHHBIV YHUBEPCUTET
PAKYJIBTET 'EOIT'PA®UHN U TEONH®OPMATUKHU

Kadenpa nousosenenust u reonHGOPMaIHOHHBIX CHCTEM

PAHJIFOK
Awnacracus

MNOCTPOEHUE LIU®POBOI'O IBOMHUKA HACEJEHHOI'O TYHKTA
HA OCHOBE 3UC JIOKAJIBHOT'O YPOBHSA B CITY ENGINE

JurioMHas pabota

HayuHslii pykoBOIUTEIB:
KaHAUAAT SKOHOMUYECKUX
Hayk, gomeHt . A. Unx

JomnyuieHa k 3ammure

« » 2024 1.

3aB. kadeapoii MOYBOBEICHUS U T€OMH(GOPMAIIMOHHBIX CUCTEM
KaHAUAAT CEIbCKOXO03IMCTBEHHBIX HAYK, JOIICHT

A.H. YepBanb

Mumnck, 2024



PE®EPAT

Panmrox ABacracusa

MNOCTPOEHUE LIU®POBOI'O IBOMHUKA HACEJEHHOI'O IYHKTA
HA OCHOBE 3UC JIOKAJIBHOTI'O YPOBHSA B CITY ENGINE

JunjomHast padora: 56 crpammn, 22 wunoctpanuu, 1 Tabmuia,
24 ucToYHUKA.

KiurwueBble  ciaoBa:  nudpoBod  ABoitHMK,  3D-MopaenupoBaHue,
IPOCTPAHCTBEHHbIE  JaHHBIE, CEMaHTHuYeckKas  uHpopmamms,  3eMelbHO-
nHpopMalimoHHasi cuctema, TeouHdpopmalnMoHHas cucrtema, 3D-kagactp,
a’podoTorpamMmMeTpus.

Oo0bekT ucciaenoanusa: 3D-mMonenupoBanre HACENEHHBIX MyHKTOB U €T0
COCTABHBIE YaCTH.

Heanb pabdoThl: HccienoBaHuE TeOpeTUUecKux ocHOB 3D-monenupoBanus u
co3gaHue MU(ppPOBOro JBOMHUKA HACEIIEHHOTO ITyHKTA.

3agaum padoOTHI: U3YYUTh TEOPETUYECKUE M METOJOJIOTHYECKHE OCHOBBI
TPEXMEPHOTO MOJEIUPOBAHUSA, PACCMOTPETh pPa3IUYHbIE METOABl CO3JaHUs
HM(POBOro JBOMHUKA, COCTABUTh CTPATETHIO 10 CO3/IaHUIO IIU(PPOBOrO ABOMHUKA,
UCCIIeIOBaTh BO3MOXKHOCTH TIporpaMmMHuoro obdecrieuenust CityEngine, SketchUp u
Agisoft Metashape Professional, pa3zpaboraTh TpexMepHbIC MOJEIN Ha MPUMEPE
MHOTOKBAPTUPHOW JKWJIOM 3aCTPOMKM MUKpopanoHa Boctok-2 1. MuHCcka wu
ycazeOHOM KMo 3acTpoiiku 1. CTONOIBI.

MeTtoabl npoBeaeHus padoThl: KapTorpapuyeckrue, reonH(PpOPMalMOHHBIE,
MOJICJIMPOBAHUE, AHATUTUYECKUM, OTUCATENbHBIE.

IHosrydyeHHbIe pe3yabTaThl U X HOBU3HA: ObUIH pa3pabOTaHbl TPEXMEPHBIE
MOJIeJIM Ha IpUMEpPE MHOTOKBAPTUPHOM JKUJION 3aCTPONKH MUKpopaioHa BocTok-2
r.MuHcka u ycaneOHON XuiaoW 3acTpoku Tr.CTONOIBI C HUCHOJIb30BAaHUEM
nporpammuoro obecreuenus: CityEngine, SketchUp u Agisoft Metashape
Professional. HoBu3na nanHO# paOOTBHI 3aKIOYAETCSl B TOM, YTO IPOU3BEICH
aHalM3, 4yepe3 MNpU3My pPa3HOBUIHOCTEM MPOrpaMMHOTO OOECIEYEHHMs, YPOBHS
JeTaNu3aluu U cenuuKr 3aCTPONKH.

O0s1acTb nNpUMEHeHMs, NPAKTHYECKAs] 3HAYUMOCTB: ONTUMHU3ALUS
MPOEKTUPOBAHUS TOPOACKON HMHPPACTPYKTYphI ¢ nomoinbio 3D-mMonenvpoBanus,
yIIydllleHHe yrpaBieHus: nHGopMalreil 0 MpoCTpaHCTBE.



PODEPAT

Panmsrok Anacracisg

MMABYJIOBA JIIYBABAT'A IBAMHIKA HACEJIEHAT A TYHKTA
HA ACHOBE 3IC JIAKAJIBHAT' A Y3POYHIO ¥V CITY ENGINE

JbimioMHast padora: 56 ctaponak, 22 imoctpartibli, 1 Tabmina, 24 KpeIHIIIHL.

KarouaBbie ciaoBbl: miu0aBbl JBaiiHik, 3D-mamdnsBanHe, MpacTOpaBbls
JaHblA, CEMaHTBhIYHAs  1H(apMaubls, 3sMenbHa-iHpapMmalpliiHas  cicTAMa,
reaiHgapmarplitHas cictama, 3D-kagacTp, aspadoTarpameTpsis.

Ab'ekt pacaenaBanHsi: 3D-mampnsBaHHE HACENEHBIX IYHKTAy 1 $T0
cacTayHbIsl YaCTKI.

MbTta pabGoThl: JacieaBaHHE TIAPATHIUHBIX acHOY 3D-mamdnisBaHHS 1
CTBapdIHHE JIlubaBara JiBaifHika HacejeHara myHKTa.

3agaubl padoThbI: BBIBYYBIIb T3APAITHIYHBIS 1 METaJaJIariyHbid ACHOBBI
TpOXMEpHara MajJdJisiBaHHS, pas3rieA3elb PO3HbIA METaJbl CTBAap3HHs JiyOaBara
JIBaifHIKa, CKJIACI[l CTPATATII0 MMa CTBapdHHI JiubaBara JABailiHiKa, Jaciie/laBallb
MaruyeiMacii mnparpamHara 3a0ecmsiudHHs  CityEngine, SketchUp 1 Agisoft
Metashape Professional, pacmpamaBamb TpPOXMEpPHBIS MaJdJli Ha TPBIKIAI3E
IIMaTKBaT3pHAM KbUIOM 3a0yA0BBI MikpapaéHa Ycxoa-2 r. MiHcka 1 csaa3i0Hai
XKbLIOM 3a0y10BbI T. CTOYOLIBI.

Metaabl npaBsiizeHHss pa0doThbl: KapTarpadiuHbls, reaiH(apManbliHbI,
MaJIIsIBAHHE, aHAMITHIYHBI, alllCaJbHBIS.

ATpbIMaHbIA BbIHIKI 1 iX HaBi3Ha: ObLII pacnpalaBaHbl TPOXMEPHBIS MaJI3i
Ha MPBIKJIAJ3€ MIMAaTKBATAPHAM JKbUIOM 3a0yA0BBI MiKpapaéHa Ycxona-2 r. MiHcka 1
caa3iOHail  xbpuIoM 3a0ynoBbl T. CTOYOLBI 3 BBIKAPBHICTAHHEM IparpaMHara
3abecnsiudHHs: CityEngine, SketchUp 1 Agisoft Metashape Professional. Hagi3na
nan3eHaid paboOThl CKiadaera y ThIM, IITO 3pOOJIEHbI aHali3, Mpa3 NpbI3MY
pa3HaBlAHACIIE MparpaMHara 3a0ecrsiu’HHS, Y3POYHIO J3Tajizalbll 1 crenbiiki
3a0y10BHI.

BoOsacub mnNpbIMSHEHHSI, NPAKTHIYHAST 3HAYHACHB: ANTbhIMI3AIbIs
MpaeKTaBaHHS TapaJcKod 1HQPacTpyKTypbl 3 pamamorait 3D-mamdnsiBaHHS,
NAJSIIIIHHE KipaBaHHS IH(papMarllpisii ab mpacTopsl.



ABSTRACT

Anastasia Randiuk

CONSTRUCTION OF DIGITAL TWIN OF ASETTLEMENT
ON THE BASIS OF LOCAL LEVEL LISIN CITY ENGINE

Diploma thesis: 56 pages, 22 illustrations, 1 table, 24 source.

Keywords: digital twin, 3D-modelling spatial data, semantic data, land
information system, geoinformation system, 3D cadastre, aerophotogrammetry.

Object of the research: 3D modelling of settlements and its components.

The purpose of the work: study of theoretical foundations of 3D-modelling
and creation of a digital twin of a settlement.

The objectives of the work: to study theoretical and methodological bases of
three-dimensional modelling, to consider various methods of creation of a digital
double, to make a strategy on creation of a digital double, to investigate possibilities
of software CityEngine, SketchUp and Agisoft Metashape Professional, to develop
three-dimensional models on an example of multidwelling apartment building of
microdistrict Vostok-2 of Minsk and manor residential building of Stolbtsy.

Researching methods: cartographic, geoinformation, modelling, analytical,
descriptive.

The findings and their novelty: three-dimensional models were developed
on the example of multi-residential flat development of the VVostok-2 neighbourhood
of Minsk and homestead residential development of Stolbtsy, using the following
software: CityEngine, SketchUp and Agisoft Metashape Professional. The novelty
of this work lies in the fact that the analysis is made through the prism of software
varieties, level of detailing and specificity of development.

The area of possible practical application: optimisation of urban
infrastructure design through 3D modelling, improving space data management.



