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Pedepar:

1. O6'ekTOM HOCHIIKEHHS € Tpoliec GOPMYBaHHS TPUBUMIPHUX 300pa>keHb 00JINY JIIONVHN Y MEIUYHUX CUCTEMaX.
MerTo10 [oCTiI>KEeHHS! € MigBUIEeHHS €(PEKTUBHOCTI IPOBEIEHHS NIJIACTUYHUX i PEKOHCTPYKTUBHUX Ollepalliil 3a
PaxyHOK BUCOKOP€aIiCTUYHOTO, BUCOKOIIPOAYKTUBHOTO BiITBOPEHHS 00IMYYSI JIIOAVHY HOBUMU MOJIEJISIMH,
METoAaMH Ta 3acob6amu. MeTou OCiIKeHHS: TEOPisl YHMCEJI Ta YUCETbHUX METO/IB; TEOPist aJITOPUTMIB; TEOPis
iHTeprnosoBaHHs QYHKIUIN; METOIM aHAJIITUYHOI reoMeTpii, JiHifiHOI anre6pu, JudepeHLiaIbHOTO i iHTerpaJbHOrO
YUCJIEHHS [J151 PO3POOKY MOJEJIEN Ta METOB Bidyasisallii 06J114; KOMITIOTEPHE MOJEIOBAHHS IJ1s1 aHali3y Ta
[epeBiPKU JOCTOBIPHOCTI OTPMMAaHUX TEOPETUYHUX T10JI0KEHD. TeOPETUYHI pe3yIbTaTH: BIIEPIIE 3alIPOIIOHOBAHO

MeToJ, 3apapboByBaHHS 00JINYYS JIIOAUHHU, OCOOJIMBICTD SIKOTO I1OJISATAa€ Y aallITUBHOMY BUKOPUCTaHHI MTOJIIHOMIB



IpPYroro Ta TpPeTbOTO CTENEHIB /1711 BU3HAYEHHS iHTEHCUBHOCTEN KOJILOPY Ha Pi3HUX HiISIHKAaX 300pakKeHHS
0071144 Brieplle po3pobseHo PisnYHO-KOPEKTHI Mozesi BinO1BHOI 31aTHOCT] TOBEPXHi HA OCHOBI KOCHHYCHOI
MoJeJli, 0COBIMBICTD SIKUX II0JISITAa€ Y JOTPUMaHHI 3aKOHY 30epe>keHHs1 eHeprii npyu popMyBaHHi 306pakeHb 00J11Y;
[OAJIBLIIOrO PO3BUTKY OTpPUMaja KOCUHYCHA MOZEJb BilOMBHOI 3aTHOCTI MOBEPXHIi 00IMYYs JIIOJMHY, Y SIKil, Ha
BiZIMiHY BiJl KJIaCUYHOi, BUKOPUCTAHO MiJJHECEHHS JUCTPUOYTUBHOI PYHKLII 0 MEHIIOTO CTEIEHs; 10abLUIOro
PO3BUTKY OTPHUMAaB METOJ, PEKOHCTPYKIIiI JIIOACPKOTr0 06JINYYS 32 JaHUMU CTEpPeonapH, y sIKOMy, Ha BiTMiHY Bif
iCHy1040Tr0, BUKOPMCTAHO aHAJIiTUYHi PYyHKLIi 30ypeHHS, a AJ1s1 NomyKy (YHKILii, 1[0 OIMCYIOTb 00'€KT,
BHUKOPHCTOBYETHCS 3BOPOTHUM PEKYPCUBHUIM 1011 06'€KTHOTO MMPOCTOPY; MOAATBLUIOTO PO3BUTKY OTPUMAJIU MOJIEi
Kyka-TopeHca i Bappa, sIKi Binpi3HsI0TbCS Bifl BiZOMUX BUKOPUCTAHHSIM IIPH PO3PaxyHKax TilbKYU ofHiel PyHKLi i
MEHIIMX CTeNeHiB MOiHOMIB; po3pobseHo HOBI Mogudikalii Mmozei BinoruBHoi 3maTHOCTI noBepxHi Lnika s
(opMyBaHHS1 300paKeHb 06IMYYSL JIIOAVHY, SIKi Bilpi3HSEThCA Bif BilOMOI aJallTUBHOIO 3MiHOIO CTENEHS (PYHKLII
3aJIEXKHO Bif KoedillieHTa CIEKYJIIPHOCTI Ta BBEIEHHSIM HOPMYBaJIbHUX KoedilieHTiB. [IpakTr4Hi pesyabTaTu
IIOJISITAIOTh Y pO3p00JIeHHI KOMIIJIEKCY IPOIPaMHMX i anapaTHUX 3aco06iB 17151 GOpMYyBaHHS TPUBUMIPHUX
300pa’KeHb 00JIMYYs JIIOAMHYI, 30KpEMA: IPOTPaMHOr0 MOYJIS 1715l TECTYBaHHSI pO3PO0JIEHUX MOJieJIel Ta METOLiB
Ha O0CHOBI mpo@eciitHoro rpagiyHoro koHeeepa idx3d; KOMITIOTepHY IIpOrpamy s peKOHCTPyKLii 3D-mopeneis;
[IpOrpamu /iJisl BU3HaA4eHHs KoeillieHTiB CIIeKyJIIpHOCTI 06J11Y4s JIIOAVHY; IPOTPAMHOT0 MOAYJIS [IJIs1
MOp(oJIOriYHOr0 aHasi3y 300pa’keHHs 0061144l Ta IPOBEAEHHS €KCIIPeC-IiarHOCTUKY; IPOrPaMHOTO MOZYJIS 1715
aHaJli3y TPMBUMIPHUX MOJ€JIel FOJIOBU JIIOJMHY; CTPYKTYPHUX CXE€M IPUCTPOIB 11 (POPMyBaHHS KOJIbOPIiB Ha
061144 JIIOAVHY; CTPYKTYPHOI CX€MU CUCTEMU 17151 (POPMYBAHHSI TPUBUMIPHUX 300paske€Hb 00114 (TOJI0BHU)
moauHu. CTyliHb BIPOBAIPKEHHS — PE3YyJIbTATU NOCIiIKEHb BUKOPUCTOBYIOTHCS HA MiJIPUEMCTBAX i OpraHisanisx:
HAyKOBO-JOCJiJHUI iHCTUTYT peabinitauii oci6 3 iHBasyifHicTIO, YKpaiHChKa BilICKOBO-MeAMYHA aKaeMist 1jis
MiABUILEHHS PEealiCTUYHOCTI Ta IPONYKTUBHOCTI (POPMYBaHHS TPUBUMIPHUX 306paskeHb 06114 4s monuay; [IMBI]
"@otonika [Tmoc" s NigBUILEHHS PeasiCTUYHOCTI Ta IPOLYKTUBHOCTI (POpMYyBaHHS TPUBUMIPHUX 300pakeHb
06amyus moauny; TOB "3]1 bxenepaiims FOeit" njis nigBuineHHs peayicTU4HOCTi GOpMYyBaHHS TPUBUMIPHUX
300pakeHb 0611Y; Ha Kadenpi 6iomennyHoi imkeHepii BIHHMIBKOro Hal[iOHA/ILHOTO TEXHIYHOTIO YHIBEPCUTETY 1151
BUKOPUCTAHHS y HaBYaJIbHOMY NpOLeCi IpY BUKJIaJaHHi BignoBigHux qucuumniid. Cdepa (ramysb) BAKOPUCTAHHS -

MeIULIMHA.

2. The object of the study is the process of forming three-dimensional images of human faces in medical systems.
The purpose of the study is to increase the efficiency of plastic and reconstructive operations at the expense of
highly realistic, highly productive reproduction of human face with new models, methods and means. Research
methods: theory of numbers and numerical methods; theory of algorithms; theory of interpolation of functions;
methods of analytical geometry, linear algebra, differential and integral calculus for the development of models
and methods of visualization of faces; computer simulation for analysis and validation of theoretical findings.
Theoretical results: for the first time a method of coloring a person's face is proposed, the peculiarity of which is
the adaptive use of second- and third-degree polynomials to determine the intensities of color in different areas of
the face image; first developed physically correct models of surface reflectance based on a cosine model, the
peculiarity of which is the observance of the law of energy conservation in the formation of face images; further
development of the cosine model of reflectivity of the surface of a person's face, which, unlike the classical one,
used the rise of distributive function to a lesser degree; the method of reconstruction of the human face according
to stereopair data, which, unlike the existing one, uses analytical perturbation functions, and uses the recursive
division of the object space for the search of functions describing the object; further development was obtained by
Cook-Torrence and Vard models, which differ from the known ones when calculating only one function and
smaller polynomials; new modifications of the Schlick surface reflectivity model for forming images of human faces
have been developed, which differs from the known adaptive change in the degree of function depending on the
speculative coefficient and the introduction of normative coefficients. The practical results are the development of
a complex of software and hardware for the formation of three-dimensional images of a person's face, in
particular: a software module for testing the developed models and methods on the basis of a professional graphic
conveyor idx3d; a computer program for the reconstruction of the ZD models; programs for determining the



coefficients of specularity of a person's face; software module for morphological analysis of face images and rapid
diagnostics; software module for the analysis of three-dimensional models of the human head; structural diagrams
of devices for color formation on a person's face; structural diagram of the system for the formation of three-
dimensional images of human faces (heads). Degree of implementation - research results are used at enterprises
and organizations: Research Institute for the Rehabilitation of Persons with Disabilities, to improve the efficiency
of reconstructive operations, optimal selection of implants, conduct rapid diagnostics of morphological features of
the face; Ukrainian Military Medical Academy to increase the realism and productivity of forming three-
dimensional images of a person's face; PMIPP "Photonics Plus" for enhancing the realism and productivity of
forming three-dimensional images of human face; LLC "3D Generation Yue" to increase the realism of 3D image
formation; at the Department of Biomedical Engineering, Vinnitsa National Technical University for use in the
teaching process in teaching relevant disciplines. Sphere (field) of use - medicine.
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