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AHHOTALIMS

Junnomuas paboma, 61 cmpanuya, 8 unnocmpayuti, 7 UCMOYHUKOS.

Knouesvie crosa: BEKTOPU3ALIMS YEPTEXXEN, KAPKACHAS MOJIEJID,
MATEMATHUYECKAS MOP®OJIOI'MA, CKEJETU3AILIUA, OPENCV, QT,
[IJTAHAPHBIN TPA®, BUHAPU3ALIMA, IIOCTOEPABOTKA.

Obvekmom  uccnedoeanus  A61Aemcs  TPOLECC  aBTOMATU3HPOBAHHOTO
npeo0pa3oBaHus PACTPOBBIX HM300pPAKEHUN CTPOUTEIBHBIX UYEPTEKEH IMOATAKHON
IUIAHUPOBKHU B CTPYKTYPUPOBAHHBIE BEKTOPHBIE MOJIEIH.

Ilpeomemom uccnedosanus a61a10mes anropuTMbl 00paOOTKH M300paKEHUM U
METO/Bl TTOCTPOCHUS TOMOJOTHYECKA KOPPEKTHBIX KapKaCHBIX MOJENiel Ha OCHOBE
CKEJIETU3AIUU U TPpadoOBOro MpeCTaBICHUS.

Llenvto pabomul s6naemcs pa3pabOTKa KPoCCIIaTGOPMEHHOTO MPOTPAMMHOTO
oOecrieueHus Jis BOCCTAHOBJICHUSI BEKTOPHBIX MOJIENIE CTPOUTENbHBIX 0OBEKTOB C
COXpPaHEHHEM T'€OMETPUUECKON U TOMOJIOTUYECKOU LIEJIOCTHOCTU 3JIEMEHTOB.

Memooamu  uccnedosanusi  A61410MCs  AITOPUTMBI  MATEMaTUYECKOH
MOP(OJIOTUH, IBPUCTUKH TMOCTOOPaOOTKM Tpada U HHTErparus KOMIBIOTEPHOTO
3peHus ¢ rpapuyeckum uHTEPGENCcOM Moab3BaATES.

llonyuennvie pezyromamuvl U uUxX HOBU3HA: Pa3pabOTAHO MPUIIOKEHUE C
WHTEPAKTUBHBIM KOHBEWEpOM 00paboTku, OT OWHapu3aluMud A0 TEeHepaluu
miaHapHoro rpada. IlpenmoskeHpl OpUTHHAIBHBIE 3BPUCTUKHU YIYUIICHUS KadecTBa
KapKacHOU Mojienu. Peann3oBan MeXaHW3M TMHAMUYECKOTO YIIPABICHUS JaHHBIMH.

Jlocmosepnocme  mamepuanos u  pe3yibmamos  OUNIOMHOU  pAOOMbL.
WCITOJIb30BAHHBIC MaTepuaabl W PE3yJbTaThl JIUIJIOMHOW pPabOTHI  SBISIFOTCS
JIOCTOBEpHBIMU. PaboTa BHITIOJIHEHA CAMOCTOSITENHHO.

Obnacmoio 803MONCHO20 NPAKMUYECKO20 NPUMEHEHUS A8/1aemcsi UHTErpalus C
BIM-cucremamu 111 aBTOMATH3AIMN PEMOJICIMHTA 31aHUH, TU(PPOBU3AIMSA apXUBOB

CTpOI/ITeJII)HOﬁ JTOKYMCHTAIINH.



AHATALBIA

Lvinnomuas npaya, 61 cmapounka, 8 intocmpayuwiti, 7 KpolHiy.

Kniouasuvia cnosvt: BEKTAPBI3AI[PIA YAPLISIKOY, KAPKACHBI MAJIDJIb,
MATOMATHIYHAA  MAP®AJIOIIA,  HIKIJIETBI3ALIBIA, OPENCV, QOT,
ITJIAHAPHBI I'PA®, FIHAPBI3AIIBIA, [IOCTAIIPAI[OVKA.

Ab'exmam dacnedasanns 3'aynseyya Ipampc ayraMmaTbi3aBaHara nepayTBapIHHS
pacTpaBbIX MaNIOHKay OyJayHIYBIX 4YapIDKOY TNamaBspXoBail MIIaHIpoyki ¥
CTPYKTypaBaHbIsl BEKTAPHBIS MaIAJIL.

llpaomemam Oacnedasanns 3'syngioyya airapbITMbl anpanoyki MajlOHKay 1
MeTanasl Ta0yMOBHI TamajaridyHa KapdIKTHBIX KapKacHBIX MaIdiisly Ha acHOBE
HIKIJIEThI3AIBI 1 rpadaBara mpajicTayIeHHs.

Mbmaii  oacnedsanna  3'aynseyya — pacuparioyka — Kpocmiargopmanara
mparpaMHara 3a0CCIsTUdHHS I aJHaYJIEHHS BEKTapHBIX MadJsy OyaayHIubIX
a0'exTay 3 3axaBaHHEM reaMeTpbIYHAH 1 TananariyHai I3JIacHACIIl dJIEMEHTaY .

Memaoami Ooacnedasanms 3'aynsoyya anrapbITMbl MaTIMaThIYHAW Mapdarorii,
AYPBICTBIKI MOCTaNparoyki rpada i 1IHTIrpalblsl KaMIlyTapHara 3poKy 3 rpadiqHbIM
1HTIpdeiicam KapbicTaya.

Ampoimansiss evinikl 1 Ix Hasizna. pacnpanaBaHa JagaTaKk 3 1HTIPAKTHIYHBIM
KaHBeepaM amparoyki, aja OiHapbI3aibll Ja TeHepaiplli IulaHapHara rpada.
[IpananaBaHbl apbITiHAIBHBIA SYPBICTHIKI MASMIIPHHS SIKACLl KapKacHal MamdJil.
P»anizaBanbl MeXaHi3M JIbIHAMIYHAra KipaBaHHsI 1a/I3€HbIMI.

HHacmaeepnacyvb mamapwisanay i 6bIHIKAY ObINJIOMHAL Npaybvl: BBIKAPHICTAHBIA
MaTIPBISUIBI 1 BBIHIKI JABIIUIOMHAM mpailbl 3’ syistoliia jaactaBepHbimi. [lparna
BBIKAHAHA CAMAaCTOMHA.

Bobnacyro macuvimaza npaxmelynaca npulMAHeHHs 3'syisgeyya THTITPAUBI 3
BIM-cicTamami ajis ayTamaTsi3aliibli peMoJeniHra Oy apIHKaY, kI paBizaibisa apxiBay

OynayHivail JTaKyMeHTaIlbIl.



ANNOTATION

Diploma work, 61 pages, 8 illustrations, 7 sources.

Keywords: VECTORIZATION OF IMGAGES, FRAME MODEL,
MATHEMATICAL MORPHOLOGY, SKELETONIZATION, OPENCV, QT,
PLANAR GRAPH, BINARIZATION, POSTPROCESSING.

The object of the research is the process of automated conversion of raster
images of construction images of floor plans into structured vector models.

The subject of the research is image processing algorithms and methods for
constructing topologically correct frame models based on skeletonization and graph
representation.

The purpose of the research is to develop cross-platform software for restoring
vector models of construction objects while preserving the geometric and topological
integrity of the elements.

Methods of research are algorithms of mathematical morphology, graph
postprocessing heuristics and the integration of computer vision with the user's
graphical interface.

The results of the work and their novelty: an application with an interactive
processing pipeline, from binarization to planar graph generation, has been
developed. Original heuristics for improving the quality of the frame model have
been proposed. A dynamic data management mechanism has been implemented.

Authenticity of the materials and results of the diploma work: the materials used
and the results of the diploma work are authentic. The work has been put through
independently.

The area of possible practical application is integration with BIM systems for
the automation of building remodeling, digitalization of construction documentation

archives.



