O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0415U003513
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpaunii: 11-06-2015

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Kuirasko Opii1 Bonogumuposuy

2. Knigavko Yuriy Volodymyrovych
KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi cneniaabHOCTI: 05.11.17

Ha3zBa HayKoBOi creniaIbHOCTI: MenyHi Npusaam ta CUCTEMH

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JlaTa 3axHcCTy: 12-05-2015

CreniaJbHICTh 32 OCBiTOIO: 8.091002

Micue po60oTH 34,00yBaYa: XapKiBCbKuil HALOHAJILHUIA YHIBEPCUTET Pa/Ii0EIEKTPOHIKH

Kopg 3a €IPIIOY: 02071197

Micue3Haxoa>KeHHS: 61166, m. Xapkis, nip. Hayku, 14

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYU€HOI pagH (Pa30Boi CleliaJai30BaHOI BYEHOI pasu). K 64.052.05
IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI OCOOHM: XapKiBChbKUIl HALIOHAJIBHMIT YHIBEDCUTET PaliOEIEKTPOHIKH
Kopg 3a € IPIIOY: 02071197

Micue3HaxoaKeHHS: npocnekt Hayku, 14, m. Xapkis, XapkiBcbKuii p-H., XapKiBcbka 0671, 61166, Ykpaina
dopma ByracHoCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0COOH: XapKiBCbKUii HAlliOHAILHUI YHIBEPCUTET PajliOENIEKTPOHIKY
Kopg 3a €IPIIOY: 02071197

Micue3HaxoO KeHHS: 61166, m. Xapkis, np. Hayku, 14

dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHYHHUX PYOPHK: 76.13.25

Tema gucepranii:
1. MeToau Ta 3ac06M KOMIT'FOTEPHOTO IJIAHYBAaHHS IIJIACTUYHUX BTPYYaHb HAa 00IMYYi JIIOJUHI

2. Methods and tools for computer planning of plastic interventions on the human face

Pedepar:

1. Incepranifina po60oTa IpUCBIYeHa PO3pOo0Lii HOBUX METOIB i 3aC06iB KOMIT'IOTEPHOT'O IIJIaHYBaHHS [1JIACTUYHUX
BTPYy4aHb Ha 06J114yi JiroauHu. PO60Ta € CUHTE30M TPbOX HAIPSIMKIB OCTiIKeHb, 00'eJHAHUX CIIIBHOIO METO10. 3
HUX [1Ba HANIPSIMKY € IIPUKJIAJHMMUY, 2 OOVH MOKHA Ha3BaTU METOJUYHUM, OCKIJIbKA METOJ !, PpO3pO0JIeHi B paMKax
LIbOTO HANPSMKY, JO3BOJISIIOTh TPAKTUYHO BUPILlyBaT NPUKIIAIHI 3aBAAHHS JOCIiI)KeHHs. Po3po6Ka METOLIB i
3aCc06iB KOMIT'IOTEPHOTO IJIaHyBaHHS [JIACTUYHUX BTPy4YaHb HA O0JINYYi JIIOJAMHY IPOBOAMIIACS Y TaKii
nocifoBHOCTi. CioyaTKy 6yJiM CTBOPEHi aJIrOPUTMU i IpOrpamy, siki 3a6e31eUnsii MOXKJIMBICTb IPOBeAeHHs 3D
Bizyastizauii rososu ymoguHu. [Ipy HbOMY BUPIlIyBajIMCS 3aBOAHHSI CTBOPEHHS TaKOTO IPOIPAaMHOTO KOMILJIEKCY,
KU MOXKe OyTH PO3TOPHYTUM Ha OyJIbSIKOMY YHiBEpCaJIbHOMY HIBUJKOAiI04OMY KOMIT'IOTEPi. 3 11i€e10 METOI0
IVICEPTaHTOM PO3B'sS3yBajiCsl TaKi 3aBIaHHS: I0YaTKOBA KOMII'I0OTepHa 06po6Ka ToMmorpadiyHux JaHux abo JaHuX
(oTorpaMMeTpii; TOHaJIbHA KOMIIPECis; CETMEHTallisl TOMOrpa@iuHUX 300pa>KeHb FOJIOBU JIIOJVHY; BUBHAYEHHS
KOHTYPiB CETMEHTOBaHUX 06JlacTel Ha ToMorpadivyHux 3pisax; po3podKa NifcrucTeMu Bidyasisalii nosyironaapHuX
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pe3yJIbTaTaMU PEHTTEHIBCbKOIO TOMOTrpadivyHOr0 AOCTiI>KEHHS FOJIOBU IallieHTa; po3poOKa METOLiB NPOTrpaMHOi
006'eMHOI Bizyasizauii TomorpadiyHux JaHWX; BAKOPUCTAaHHS METOY IIPOIPaMHOrO BiIKUIAHHS IPOMEHIB i
CTBOPEHH$ aJIFCOPUTMY MOro peasisalii. Peasnisalis 3aBgaHb 1bOro HalPSMKY JOCJIIKEHb JO3BOJINIIA [IEPEUTH 10
PO3B'sI3aHHS HACTYIIHOTO 3aBHAHHS - CTBOPEHHS BipTyaJIbHUX KOMIT'IOTEPHUX MOJIeJIel 001144 JIIOOVHY 3
MOJKJIMBICTIO TaKOi KOpPeKIiii, siKa Binnosizae 6akaHHAM MallieHTa i BifTIOBiIHNM IPUPOLAHUM 6i0J1I0rO-aHATOMIYHUM
BUMoOram. [ljist BUNaiKy BUpIllleHHs 3a3Ha4YeHO] 3a/1a4i 3 BUKOPUCTAHHSIM JaHUX KOMII'IOTepHOI ToMorpadii
PO3p06JIEHUI METO], IIEPECYBaHHS 3B's13aHUX BOKCEJIIB, SIK HAMEHII TPYIOMICTKUM, @, OT>Ke, i HalOiIbII
mwBUKOLI0unil. CTBOPEHI 1Ba METOIM IIEPECYBAHHS €JIEMEHTIB TOMOTpadiyHOro 06'eMy, 3 IKMX OJUH €(PEeKTUBHUI
[IpU He HA/ITO BEeJIMKil KiJIbKOCTI BOKCEJIiB, 110 IIepeCyBalOThCs, ajle NOIyCcKae 6i0JI0TiuHy iHTepIpeTaliio rpoiecy, a
Ipyruil abCTpakTHUI Ta yHiBepcalbHUM. [lJ1s1 Ipyroro MeToa BU3HaYeHo Kjac PyHKIIii, sIKi HaflaloTb MOXKJIMBOCTI
pi3HUX 3a GOpMOI0 TpaHCPOpMaLiill IPOCTOPOBOI MO i TPY LbOMY 11036aBJIEHI HEBU3HAYEHOCTEH, SKi
BUILJIMBAIOTh 3 BUMOTY BiZICYTHOCTi CTUKaHHS BOKCEJIiB. [I71s1 MOZIe/TIOBaHHS IIJIACTUYHUX BTPy4YaHb HAa 006JINYYi
JIIOJMHY 3 BUKOPUCTaHHIM JaHuX poTorpammeTpii po3pobisienuii cnoci6 3D nedopmatiii, o rpyHTyeTbCS Ha
Ie(pOopMyI0UNX [1IEPETBOPEHHSIX MOJITOHAIBHUX CITOK i 3aCTOCYBaHHI 1e(pOpPMYIOYOro iHCTPYMEHTY. BuBYeHO i
OOI'PYHTOBAaHO BUKOPUCTaHHS PisHUX PYHKILIOHAJIBHUX BUPA3iB, 1110 BU3HAYAIOTh XapaKTep BUKOPUCTAHHS LIbOTO
"nedopmytodoro neHss". TpeTiit HalpsSIMOK JOCJiIKeHb -~ BU3HAYEHHS [I0Ka3aHb [0 PUHOIJIACTUKY Ha OCHOBI
CTBOPEHHS TPMBUMIPHOI MOJI€Jli BEPXHIX AUXaJbHUX LUISIXIB i OLIIHKY, BUXOJSI4YM 3 Liiei Mopesi, QyHKIiOHaNIbHOI
CIIPOMO>KHOCTI IOBITPSIIPOBiAHOI CUCTEMU HOCA NaljieHTa. [I71s1 1poro nobygoBaHa a€poiHaMIYHa MOZEIb, SIKA
OIKCYE PyX MOBITPS Y BEPXHIX AUXAJIbHUX IIJISIXAX, 10 PA30M 3 P€3yJbTaTaMU iIHTPOCKOIIIYHUX LOCIIIIKEHb
IIO3BOJIUJIO CTBOPUTH iT€paLiiHUI aJITOPUTM, SIKUI 1a€ MOKJIUBICTb OLIHUTHU CTaH MOBITPSIHOCHUX IJISXiB HOCA i,
THMM CaMMM, BCTAHOBUTH iX (PYHKIIOHAJIbHY CIIPOMO>KHICTB, &, OTKE, i HasIBHICTb a0 BifICYTHICTb I10Ka3aHb 10

PUHOIJIACTHKMU.

2. The thesis is devoted to the development of new methods and tools for plastic interventions planning on the
human face. The work is a synthesis of three research areas united by a common purpose. The two areas have
applied nature. And one are can be called methodical because the methods developed in this direction allow
practically solve applied problems of research. The development of methods and tools of computer planning
plastic interventions on the human face was performed in the following sequence. First the algorithms and
programs that provide the possibility of 3D visualization of the human head were created. Thus formulate and
solve the task of creating a software that can be deployed to any universal high performance computers. By the
author of the work were resolved local problems: initial computer processing CT data or photogrammetric data,
tone mapping, segmentation of CT images of the human head, defining the contours of the segmented re-gions on
the CT slices, development of a visualization subsystem for the rendering of polygonal models of facial anatomical
structures and upper respiratory tract, constructing polygonal models of a face and upper respiratory tract by
processing CT of the patient's head, development of methods for software volume rendering of CT data. The
implementation of these research goals allows move to the next problem - the problem of creation of virtual
computer models of the human face, that allow to make nec-essary adjustments in the model according to the
wishes of the patient and corresponding to the natural biological and anatomical requirements. For the solution of
this problem by using a CT data method based on voxels moving was developed. This method is the least operator
timeconsuming and, also most fast. Two methods of moving elements tomographic volume were developed. One of
them is effective if not many voxels was moved, but allows biological interpretation of the process. The second one
is more abstract and more universal. For the second method the was developed class of functions that provide
opportunities for various forms of transformation of the spatial model. For plastic interventions modeling using
photogrammetric data the deformation method was developed. This 3D deformation method is based on polygonal
meshes transformations and using of the sculpting brush. The use of different functional expressions that define
the nature of the use of this deformation tool was investigated. The third area of research was the solving problem
of determining the indications for rhinoplasty through the creation of three-dimensional model of the upper
respiratory tract and evaluation on the basis of this model, the functional viability of the patient's nose breathe. For
this purposes was built aerodynamic model which describes the movement of air in the upper airways, and



together with the results of introscopic investigations allows to create iterative algorithm for establishing
functional viability of the patient's nose, and, therefore, the presence or absence indications for rhinoplasty.
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