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PE®EPAT

Jumnnomuast  paborta: 57 crpanun, 37 pucyHkoB, 1 TtaGnwiia,
14 ucnonap30BaHHBIX MCTOYHUKOB, 1 mpuioxeHue

3D CKAHEPBI, ®OTOI'PAMMETPUS, IINIOTHOE OBJIAKO TOYEK,
PA3PEXXEHHOE  OBJIAKO TOYEK, TPUAHI'VJIALMA  HAEJIOHE,
MARCHING CUBES, OKCIIO31ULMA, AMDPAKLINA, UCKAXEHUE.

Obvexm uccredosanus: anroputMmbl mnoctpoeHus 3D  wmopeneir w3
dboTorpaduii.

Llenv Ounnommuoii pabomul: W3yYEHUWE W aHAIU3 AJITOPUTMOB M Oosee
MPOCTHIX U JJOCTYITHBIX TEXHOJOTUHA U METOJIOB CO3/IaHUS TPEXMEPHBIX MOJCIICH 13
dbotorpaduit mpu nomouu (HOTOrpaMMETPUN U MOCIEAYIOUIET0 MpeoOpa3oBaHus
o0J1aKa TOYEK B TPEXMEPHYIO MOJIEIb.

3aoauu OunnomHoU pabomwvl. PACCMOTPEHUE MNPUHIMIOB padoTsl 3D
CKaHEPOB MMEIOIINXCA Ha PBIHKE; W3YYCHHE MPHUHIMIIOB (OTOrpaMMETPUH U €&
JITOPUTMOB; HCCIIEOBAHUE METOJOB IOCTPOCHHUS TOJUTOHAIBHON CETKH W3
o0naka TOYEK; pa3pabdOTKa TEXHUYECKUX acCleKToB (ororpaduii; BOCCO3TaHHUE
pabouero mpornecca nocrpoeHue 3D monenu u3 Qororpaduil U aHaIM3 JAHHOTO
nporiecca.

Memoowl uccnedosanus: METoAbl (HOTOrpaMMETPUH, METOABl MOCTPOEHUS
CETKH U3 00J1aKa TO4YEK

B pe3ynbrare ObulM M3y4€HBI OCHOBHBIE METOABI (POTOIPAMMETPUHU, TAKKE
U3Y4YEeHbl OCHOBHBIE METO/IbI MOCTPOCHMSI MOJUTOHAIILHOM CETKM HAa OCHOBE O01aKa
TOUeK, OBUIM pa3paboTaHbl BaKHBIE AaCMEKThl, KOTOPHIE HYXHO Yy4YecTh MpHU
dbororpadupoBanun  00bEKTa, ObUT  BOCCO3JaH HaWMEHEEe BpeMsi- U
pecypco3aTpaTHBIN POIIECC CO3aHus TpeXMepHOU Moenu u3 pororpaduii

Obaacmv npumeneHus, IKOHOMUYECKas 3PGexmusHocms (npakxmuyecKkas
3HAYUMOCMY). PE3YyNbTATHl UCCIECIOBAHUNA MOTYT HMCIOJIb30BaThCSl B PEKIAMHBIX
LensaX, B UrpoBbIX JBHKKaX, B AR u VR texHonorusix. JlemeBnsna u npocrora
BOCCO3/IaHHOIO  Ipoliecca  JeJlaeT BO3MOXKHBIM  HCIIOJIB30BAHHWE  JaHHOM
TEXHOJIOTUH JIFOOBIMU MOJIb30BATEIISIMH.



POD®EPAT

JpimioMHas mpana: 57 crapoHak, 37 mamtonkay, 1 tabmina, 14 kperHin, 1
NPBIKIIATaHHE

3D CKAHEPbHI, ®OTAI'PAMETPBII, IIYBIUIbBHAE BOBJIAKA
KPOITAK, PA3POJIUKAHAE BOBJIAKA KPOITIAK, TPbIAHI'YJIALBII
JEJIOHE, @ MARCHING CUBES, OKCIIA3IIbIA, JAbI®PAKIbIA,
CKAXOHHE.

Ab'exm oacnedasanus: anrapbITMbl a0dy0BbI 3D Mamdnay 3 datarpadiii.

Mbma Owinnomuati npayvi: BBIBYYSHHE 1 aHali3 ajurapbiTMay 1 OOJbII
MPOCTBIX 1 JACTYMHBIX TAXHAJOTIA 1 METafay CTBAp3HHS TPOXMEPHBIX MAJRIILY 3
dararpadiii npel nanamose (oTarpaMeTphll 1 HacTylHara nepayTBap3HHI a0JIOKi
KpONaK y TPOXMEPHYIO MaJI3Jb.

3aoauvl Ovinnomual npaysl: Pasris OpbIHUBIIAY Tpanbl 3D ckanapay skis
€cup Ha PBIHKY; BBIBYYSHHE NpbIHLBINAY (oTarpaMeTpeli 1 sie aiarapbiTMay;
JacielaBaHHe MeTajay MNal0yaAoBbl TMOJUTOHAIBHOW CETKI 3 BoOOJlaka KpOIak;
pacrpalioyka TAXHIYHBIX acmnektay ¢ararpadiii; agHayneHHe pabouara mpaidcy
nabyaoBa 3D mamami 3 dararpadiit 1 anami3z 1aja3eHara nparpocy.

Memaowl Oacnedasanns: wmetanbl (oTarpaMMETphli, METaabl MNadyAOBbBI
CETKI 3 BOOJIaKka Kpomnak

Ampvivanvia 6bIHIKI 1 IX HAGI3HA: BBIBYYaHbl ACHOYHBIA METAJIbl
doTarpaMMeTphli, TakcaMa  BbIBYYaHbl ~ aCHOYHBIS  METaabl  Ma0yJOBBI
MOJIMTOHAJIBHOM CEeTKlI Ha acHOBe abJIoOKI Kpomak, Obull pacrlpaliaBaHbl Ba)KHbIS
acmekThl, sKis Tp30a VYmiublnp Hpel (aTtarpadaBaHHl ad'ekTa, ObIY aTHOYIEHBI
HallMEHII Yac-1 pecypco3aTpaTHbId MpandC CTBAPIHHS TPOXMEpHAl Majdii 3

dararpadiit

Bobnacyv  yocwvieanns,  oxkawamiumas — agexmuiyHacyb  (npakmuvluHas
3HauHacyv): BBIHIKI JaclieaBaHHSIY MOTYLb BBIKApPBHICTOYBAIla ¥ PIKIAMHBIX
MATaX, y TYJIbHSABBIX pyxaBiukax, Y AR 1 VR Ttexnonorusix. Tannacup 1 npacrarta
afpoJKaHal TparpCcy poOillb MAardybIMbIM BBIKAPBICTAHHE JaJ3€HAll TAIXHAJIOT11
JTO0BIMI KapbICTadbHIKaMI.



ABSTRACT
Thesis: 57 pages, 37 figures, 1 table, 14 sources, 1 application

3D SCANNERS, PHOTOGRAMMETRY, DENSE POINT CLOUD,
SPARSE POINT CLOUD, DELAUNAY TRIANGULATION, MARCHING
CUBES, EXPOSURE, DIFFRACTION, DISTORTION.

The object of research: algorithms for constructing 3D models from photos.

The purpose of the thesis: the study and analysis of algorithms and more
simple and accessible technologies and methods for creating three-dimensional
models from photographs using photogrammetry and the subsequent conversion of
a cloud of points into a three-dimensional model.

The tasks of the thesis work: consideration of the principles of operation of
3D scanners available on the market; the study of the principles of
photogrammetry and its algorithms; study of methods for constructing a polygonal
mesh from a cloud of points; development of technical aspects of photographs;
Recreation of the workflow; building a 3D model from photos and analyzing this
process.

Research methods: photogrammetry methods, methods for constructing a
grid from a cloud of points

The obtained results and their novelty: the main methods of
photogrammetry were studied, the basic methods of building a polygonal grid
based on a cloud of points were studied, important aspects were developed that
need to be taken into account when photographing an object, the least time and
resource-intensive process of creating a three-dimensional model from
photographs was recreated

Scope, economic efficiency (practical significance): research results can be
used for advertising purposes, in game engines, in AR and VR technologies. The
cheapness and simplicity of the recreated process makes it possible to use this
technology by any users.



