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1. EQexTuBHUIT METOJ, PEKOHCTPYKLil TPUBUMIPHUX MOJieJieil peasbHUX 06'€KTIiB Ta 0ro peasnizalis Ha

napa’sesibHUX KOMIT'IOTEPHUX CUCTeMax

2. Effective method for reconstruction of 3D-models of real objects and his implementation on the parallel
computer systems

Pedepar:

1. O6'eKT mOCHimKEeHHS: IpoLec MoOyI0BY MOAesel TPUBUMIPHUX 06'€KTIB 3a IPOEKLiHHUMY JaHUMU. MeTa -
NiABUILEHHS IPONYKTUBHOCTI pEKOHCTPYKLII i30[10BepXHEBUX MoZesiel TPUBUMIPHUX 00'€KTIB y cUCTEMax
KOMIT'IOTEPHOI rpadiku 3a paxyHOK po3p0o0OKU HOBOro i MoauQikallii iCHyl04nx METOIiB PO3PaXyHKY i30[1OBEPXOHB,
OpieHTOBaHUX AJ14 peasnisalii Ha rnapasesbHUX apxiTeKTypax. 3alpollOHOBAaHO NapajebHUM iepapXidHui METO
PEKOHCTPYKI{i, IKMi BiAPi3HAETHCS Bif, BiIOMUX HE3aJIeKHUM O0YKCIIEHHSM YaCTHH I7106a7IbHOTO iHTEPIIOJISHTY,
1110 [103BOJIS€ 3MEHUIUTU YaCOBi BUTPATH Ha NOOYLOBY MOJeJli TpPUBUMIPHOro 06'eKTy. [lofanbuoro po3BUTKy
OTPUMaB iepapxiYHUI METO, PO3PaxyHKY [IOBEPXHi IBOBUMIPHOIO 00'€KTYy 32 MHOXXMHOIO POEKUINHNUX TOYOK, SIKUN
BiZIpi3HSIETHCS BiJl BilOMOT0 IIPUHLUIIOM JEKOMIIO3ULiI [IPOCTOPY HAa YaCTHHMY, 110 4O3BOJISIE BUKOPUCTOBYBATU

METOJ, y TPMBUMiIpHOMY ITPOCTOpi. Briepie BUKOpUCTaHO IJ1s1 pEKOHCTPYKLI MOJiesiell TPUBUMIPHOTO 00'€KTY



iHBEpCHUI MyJIbTUKBAJPUK Yy SIKOCTI PYHKIII BifcTaHi 17151 0641 CI€HHS I7106a7IbHOTO iHTEPIOJISIHTY, IO JO3BOJIAIIO
3MEHIINTH MOXUOKY IPU HOro po3paxyHKy. JlicTaso nopanbunii pO3BUTOK PO3B'SI3aHHS 3371a4 BilOOpasKeHHS
METO[IiB pEKOHCTPYKLii MOJiesiell TPUBUMIPHUX 00'€KTiB Ha NapajiesibHi KoMIT'toTepHi cuctemu SIMD- i MIMD-
apXiTeKTyp 3 Pi3HUMU XapAaKTEPUCTUKAMU Ta OOTPYHTYBAaHHS NapajiesIbHUX O0UNCIIIOBATIbHUX CTPYKTYP OJIs
edexTuBHOI OpraHizalii 064nCcI0BaIbHUX TPOLIECIB HA OCHOBI PO3p06JIeHNX METOIiB. Ha OCHOBI 3aIpONIOHOBAHOTO
METOJy pPo3po06JIeHO clieljiali3oBaHuil IPOrpaMHUIl MOZYJIb IJ1s1 PEKOHCTPYKILiI i30110BEpXHEBUX Mofeseln
TPUBUMIPHUX 00'€KTIB Y MEANYHIN MPaKTULli, IKUI BUKOPUCTOBYETHCS 17151 TPUBUMIPHOTO MOZEJIIOBaHHSI [TOPYLIEHb
xpe0Ta 3a pe3ybTaTaMy TOMOrpaivHuX AOCiAKeHD y [JOHELIbKOMY 06JIaCHOMY KJIiHIY4HOMY TEPUTOPiaIbBHOMY
MeINYHOMY 00'€THaHHi.

2. Research object: process of reconstruction of models of three-dimensional objects from projections data. A
purpose is an increase of the productivity of reconstruction of isosurface models of three-dimensional objects in
the systems of computer graphics due to development of new and modification of existent methods of isosurface
calculation, oriented for realization on parallel architectures. The parallel hierarchical method of reconstruction,
which differs ot known the independent calculation of parts of global interpolant, is offered, that allows to
decrease temporal expenses on the construction of model of three-dimensional object. Further development was
got by the hierarchical method of calculation of surface of two-dimensional object on the great number of
projection points, which differs ot known principle of space decomposition, that allows to use a method in three-
dimensional space. First used for the reconstruction of models of three-dimensional object inversion multiquadric
as a function of distance for the calculation of global interpolant, that allowed to decrease an error at his
calculation. The decision of methods reflection for reconstruction of models of three-dimensional objects got
further development on the parallel computer systems of SIMD- and MIMD-architectures with different
descriptions and ground of parallel calculable structures for effective organization of calculable processes on the
basis of the developed methods. On the basis of the offered method the specialized software module is developed
for the reconstruction of isosurface models of three-dimensional objects in medical practice, which is used for the
three-dimensional design of violations of vertebra on results tomographic researches in the Donetsk regional

clinical territorial medical association.
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