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B nunnomuoi padote 83 cTpanuiibl, 54 pUCyHKa, 5 HICTOYHUKOB, 3 MIPHIIOKECHHUS.

Kmouessle cnosa: AJITOPUTMBI  BBIUUCJIUTEJIBHOM T'EOMETPUN,
JANATPAMMA  BOPOHOI'O, BbBIHMCIIMTEJIbBHASA MATEMATHKA,
3AJAYN BIIM30CTHU, TPEAHI'VIIALMA, BBIIYVKIIAA OBOJIOYKA,
CKEJIETU3ALNA, N30BPAXEHNUA, MAKCHCAJIbHO I[IYCTBIE
KACATEJIbHBIE OKPYJXHOCTH, BUCEKTOPLI, OIIPEJEJIAIOIINE
CAWTBI, JTUATPAMMA BOPOHOI'O MHOT'OYT' OJIbHON ®UT'VPBI.

B aumniomHo# pabote uzyvarorcs auarpaMmMbl BopoHOTro 1j1si MHOXKECTBA TOUYEK U
nuarpaMMbl BopoHOTO MHOTOYTOIBHOM (UTYpHI, MPUKIAIHBIE 3a/1a4d Ha OCHOBE
auarpaMMm  BOpOHOro M alroputrMm CKeJeTH3allud Ha OCHOBE JUarpaMMbl
Boponoro.

Lenpto aumaoMHOM paOOTHI SIBISETCS peanu3alus W aHaldu3 TPUMEHEHUs
JuarpaMMbl BopoHOTo JU1sl MOCTPOEHHUSI CKeneTa H300paKeHusl.

JI1s1 TOCTHIKEHMS MOCTABJICHHOM 1IN UCII0JIb30BAIUCh.

— TIPOCTOM aJTOPUTM IMOCTPOCHUS JauarpaMmbl BOpOHOro mjisi MHOXECTBa
TOYEK
— QJITOPUTMBI IPAKTUYECKUX MTPUIIOKEHUN AuarpaMm BopoHoro
— HauBHBIA MEepeOOPHBIM aIrOpPUTM CKeleTU3anuu (QUrypsl Ha OCHOBE
nuarpaMmmel BopoHoro.
B numiioMHoN paboTe MOJy4YeHbI CICIYIONINE PE3yIbTaThl:

1) Onwucanbl 00JIACTH TIPUMEHEHHUs JTUarpaMMbl BOpOHOTO, OCHOBHEBIC
CBOMCTBA nuarpammMmsl BopoHoro.

2) MHccnenoBaHbl U peajii30BaHbl AITOPUTMBI IPAKTUYCCKUX MPUIIOKEHUH C
UCIIOJIb30BaHUE JuarpaMMm BopoHoro, Takux Kak: Omkalimuii coceq,
Onmmkaiias mapa, BeITyKiIas 000JI0YKa, TPUAHTYJISIIHSL.

3) OmucaHbl OCHOBHBIE CBEICHUS O jauarpamMme BopoHoro uis
MHOTOYTOJIbHON (UTYpBI, @ UMEHHO: MOJIyYE€HUE CKEJIeTa U3 JUarpaMMbl,
HaX0XXJIEHHWE BEPIIMH AuarpaMMbl BopoHOro, mocTpoeHne OHCEKTOPOB
JUarpamMMbl, a TaKXe JKAJHBIA aITOPUTM THOCTPOCHHs JUarpamMbl
Boposoro.

4) Peanu3oBaH  HaWBHBI  NEPEOOPHBIA  aNTOPUTM  CKEJICTHU3AlUU
MHOTOYTOJIBHOU (PUTYPBHI.

JunoMHas paboTa HOCUT MpakTUYecKuil xapakrep. Ee pesynabTaTsl MOryT OBITH
UCIIOJIb30BaHbl BBIYUCIUTEIBHOM TE€OMETPUM WM B KOMIBIOTEPHOUN TIpaduke,
HaIpyuMep, MpU CO3JaHUY AHUMALIMOHHBIX KJIUIIOB.

HHHJ’IOMH&H pa60Ta BBIIIOJTHCHA aBTOPOM CaMOCTOATCIIBHO.



This project is presented in the form of an explanatory note of 83 pages, 54 figures,
5 sources, 3 applications.

Key words: COMPUTATIONAL GEOMETRY ALGORITHMS, VORONOI
DIAGRAM, COMPUTING MATHEMATICS, PROBLEMS OF CLOSE,
TRIANGULATION, CONVEX HULL, SCELETIZATION, IMAGES,
MAXISLY EMPTY TANGENT CIRCE, BISECTORS, DETERMINING SITES,
VORONOI DIAGRAM OF THE FIGURE.

The purpose of the thesis is to implement and analyze the application of the
Voronoi diagram to construct the skeleton of the image.

The following methods were used in the work:

— asimple algorithm for constructing a VVoronoi diagram for a set of points
— algorithms for practical applications of VVoronoi diagrams
— naive skeletonization algorithm based on the VVoronoi diagram.

The main results of the thesis projects are as follows:

1. Described the application areas of the VVoronoi diagram, the basic properties
of the VVoronoi diagram.

2. Studied and implemented algorithms of practical applications using VVoronoi
diagrams, such as: nearest neighbor, nearest pair, convex hull, and
triangulation.

3. Described the basic information about the VVoronoi diagram for a polygonal
figure, namely: obtaining a skeleton from the diagram, finding the vertices
of the VVoronoi diagram, constructing the bisectors of the diagram, and also a
greedy algorithm for constructing the VVoronoi diagram.

4. Realized a naive algorithm for skeletonization of a polygonal shape.

These results can be used in computational geometry or in computer graphics, for
example, when creating animation clips.

The thesis project was done solely by the author.
This project is a practical one.



VY npimioMHait padoue 83 crapoHki, 54 MantOHKA, 5 KpbIHIL, 3 AaJaTKy.

KirouaBblsl CIIOBBI: alrapbITM BbUIIHaJIbHAN IeameTpbll, Jblsirpama Bapanora,
BbUIIYQJIbHASL MAaTAMAaThIKa, 3a7aubl Oiaclii, TPHIAHTYJIALbIS, BRIMYKIas a0aJoHKa,
CKEJIEThI3allblsl, MAJIOHKI, MakKciMalbHa MYyCThbId JaKpPaHAIOUBISACS aKpyXHAcCII,
OiceKTapbl, BbI3HaYaIbHbBIS CAlThI, AblsirpamMa Bapanora mmMarkyTHara Qirypsl.

VY npimiomHai paborie BhIByYaroIa JAsisirpaMbl BapaHora st MHOCTBa Kpomak 1
neisirpaMbl Bapanora mimaTkyTHait (irypsl, NpBIKIAAHBIA 3a7adbl Ha acCHOBE
neisirpaM Bapanora 1 anrapbeIT™ cKeJlellizaiibli Ha acHOBE JAblsirpambl Bapanora.

MbTaii nmpIIUIOMHAM pabOTHI 3'AyiseIiia pdlajgizambld 1 aHadi3 MPBIMSIHCHHS
neIsrpamMbl Bapanora njis maOy0BBI MIKiJIETa MaTIOHKA.

JIyist macATHEHHS MacTayIeHail MIThI BRIKAPHICTOYBATICS:

MIPOCTHI AITAPHITM A0y TOBHI ABISTpaMbl BapaHora /1t MHOCTBA KPOITaK
aJIrapbITMBI TIPAKTBIYHBIX MPBIKJIAIaHHSY AbIsSTpaM Bapanora

HalyHBI TIEpaOOPHBI aJTaphITM CKeJeli3albli (Iirypbl Ha aCHOBE JBISTPaMBbI
Bapanora.

VY apirmomHai padorie aTpbIMaHbl HACTYITHBIS BBIHIKI:

Amnicanbl BoOnacHi yKbIBaHHS JblsirpaMbl BapaHora, acHOYHBIS yiaciiBacl
npisirpaMbsl BapaHsora.

JlacnenaBanbl 1 paaji3aBaHbl alIrapbITMbl MPAKTHIYHBIX MPBIKIAJAHHIY 3
BBIKapBICTaHHE JbIsITpaM BapaHora, Takix sK: OJiXKIHUIIBEI cycen, OJiKIUIIast
napa, BeIyKJjiasi a0ajJoHKa, TPBISHTYJISIIBII.

AricaHpl acCHOYHBIS 3BECTKI a0 pisirpame Bapanora nmisi mMaTKyTHau
birypel, a MeHaBiTa: aTpbIMAHHE IIKIJIETa 3 JbIATPaMbl, 3HaXOHKaHHE
BAPUIbIHAY Jblsirpambl  Bopanay, naOynoBa OicekTapay JbIsrpaMbl, a
TaKkcaMa IparHbl anrapbIT™ Ma0ya0BbI IbIsrpamMsl Bopanay.

PranizaBanbl HaiyHbl TEepaOOpHBI ANrapbITM CKeJeli3albli [IMaTKyTHal

¢irypsl.

JpimmomHas paboTa HOCIIBb MPAKTBIYHBI XapakTap. fle BBIHIKI MOTYIb OBbIIb
BBIKAPBICTAHBl ¥ BbUIIYAJIbHAM TeaMeTphll abo ¥ KamiyTapHail Tpadiiibl,
HATPBIKJIAJT, IPbl CTBAPIHHI aHIMAIBIHBIX KIIITIAY.

JIpIrioMHas mpana BbIKaHaHA ayTapaMm caMacTOMHA.



