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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHX PYOPHK: 59.45.39

Tema gucepranii:

1. Po3po6Kka i MaTemMaTH4He MOJEII0BaHs METOIiB TPUBUMIPHOi TOMOTrpadidHOi peKOHCTPYKLil

2. The development and mathematics modeling of three-dimension tomographic reconstruction methods

Pedepar:

1. lucepTaliis nmpucBsYeHa NOCHiTKEeHHSIM B 06J1aCTi MaTEMaTUYHOTO MOIeTI0BaHHSI TOMOTpadivHOi TpUBUMIPHOI
PEKOHCTPYKLii, TOCIiI>KEHHSIM METOZiB [100YI0OBY aJrOPUTMIB PEKOHCTPYKIii, po3po01Lii Ta MOJIE€II0BAHHIO
aJIrOpUTMIB TPUBUMIPHOi PEKOHCTPYKLii. ¥ po6OTi, BiANOBITHO 10 MOCTaBIeHOi METH, CTBOPEHO HOBi MeTOIU
ToMorpadiyHoi peKOHCTPYKLii, CIIpSIMOBaHi Ha AOCiIyKeHHs 00'€KTiB, pO3MipH SIKUX I1€PEBULIYIOTh KyT KOHYCHOTO
IIPOMEHS Ta PO3MipU J€TEKTOPHOI CUCTEMU KOMIT'IOTEPHOro ToMorpada, 3alipolOHOBAHO MiIX0U [0 MifBUILLEHHS
SIKOCTi Ta NIBUIKOCTI PEKOHCTPYKIi. [IpoBeneHo mocaifKeHHs: 064MCII0BaIbHOI CKIAIHOCTI 1 TOYHOCTI
PO3pOOJIEHNX aITOPUTMIB PEKOHCTPYKLi Ta OPiBHAHHS iX 3 iCHYIOUNMHU. JJOCIIIIPKEHHS METOLiB 00YMCIIeHHS
3TOPTKY, IO BXOLUTB SIK CKJIAZ0Ba O PEKOHCTPYKUiNHMX aJITOPUTMIB, O3BOJIMJIO 3alIPOIIOHYBATH MiAXOOH AJIs
NiABUILEHHS IPONYKTUBHOCTI OOUNC/IEHb. B po6OTi NpefcTaBieHo po3pobsieHnii alrOpuTM OJHOBUMIPHOI [IifiCHOI
3rOPTKY 3 BUKOPUCTAHHSIM TiNePKOMIIIEKCHUX YHCEN 4-T0 NOPsAKY, BusHadeHo ['YC, mo 3abe3nedye 3MEHIIEHHS

KiJIBKOCTI [IifiCHUX omepariiyi mpu o64rcaeHHsIX. Bei Bka3aHi Bulle AOCTiIsKeHHS JO3BOJIVIN CTBOPUTH ITPOTPaMHUIA



KOMIIJIEKC 3 MOJIEJII0OBaHHSI TOMOrpadidHOi TPUBUMIPHOI PEKOHCTPYKLii Ta IPEICTaBUTU B POOOTI pe3yJIbTaTh

PEKOHCTPYKIii MaTeMaTUYHUX (PaHTOMIB.

2. This thesis holds research in the area of mathematics modeling of tomography 3D-reconstruction, research of
construction methods of reconstruction algorithms, developing and modeling of 3D-reconstruction algorithms. In
according of the aims, there are developed new methods of tomography reconstruction to research objects which
size is greater than CT-scaner detector system, there are offered methods to increase the reconstruction quality
and speed. The analyse of complexity of developed algorithms and the comparison it with some known algorithms
is done in the thesis. There are researched the methods of computing of line convolution which including into
reconstruction algorithms, there are offered methods to reduction of comvolution complexity. The developed
algorithm for computing of 1D convolution with 4D hypercomplex numbers is represented, the hypercomplex
numerical system, which allows the reduction of convolution complexity, is determined. All described researches
give the possibility to develop the program complex for modeling of tomography 3D-reconstruction and to show
the results of reconstruction of mathematics phantoms structure.
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