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1. CuHTE3 XapaKTepUCTHK IreTepOreHHUX CTPYKTYP 3a 6araTOKOMIIOHEHTHUMU CUTHAJIaMU Y SLlepHiil MarHiTHO-

pe30oHaHCHil ToMorpadii

2. Synthesis of heterogeneous structures characteristics from multicomponent signals in nuclear magnetic

resonance imaging

Pedepar:

1. PO3BUTOK MarHiTHO-pPE30HAaHCHUX CUCTEM JA€ MOKJIMBICTh OTPUMATH JOCTATHIO IPOCTOPOBY PO3IibHY
31aTHICTb [J151 PO3Pi3HEHHS Pi3HUX aHAaTOMIYHMX €JIEMEHTIB Jy>Ke MajluX po3MipiB. Asie npobsema BifCyTHOCTI
IiarHOCTMYHOI iHpopMallil 3 HEBEJIMKAX aHATOMIYHUX CTPYKTYP Ta CKJIAJHOCTI 4iTKOrO BUZNJIEHHS IX MEX
3QJIMIIAETHCS Yepe3 MOCiJOBHO 3MilllaHi CUTHAJIN BiJl pO3TallOBaHUX 1106JIM3y BOKCEIB 6y10BU. OTXe, 100
BUPIIIMTH 1110 [IpO6JIeMYy Ta OTPUMATU HEOOXiIHY BKJIMBY AiarHOCTUYHY iH(popmallilo, He Hamaraloyuch 30iJIbIINUTH
IIPOCTOPOBY PO3AiJbHY 3[aTHICTh TOMOrPagivHOi CUCTEMHU, HEOOXiTHO 3aCTOCYBATH HOBUI MiJIXif, SIKUI BPaXxOBye
CUTHAJIM KOXXHOTO OKPEMOTO BOKCEJIS i OTIM IIJISIXOM aHaJIi3y OTPMMaHUX CUTHaJliB IOOYIyBaTH SIK MEXi JaHUX

MaJIMX CTPYKTYP, TakK i 3arajlom MaTH MO>KJIMBICTb BUAIIIUTY BCi HAasIBHI NOJiOHI CTPYKTYPHU Y OTPUMaHOMY



tomorpadiyHomy 306paxkeHHi. [luceprauiiiHa po6oTa IpucBsuYeHa po3poodLli MeToiB 06p0oOKY CUTHAIB MarHiTHO-
pe3oHaHCcHOI Tomorpadii 11 BuU3HaYeHHS KOHTYPIB Ta TOIOJIOTII fpibHUX eleMeHTIiB 6i0JI0TIYHNX TKAHUH OJIM3bKUX
3a CBOIMU peJlakcallilHUMU XapakTepucTukaMu. Takosx 6yJio TOCTiI)KeHO aKkTyajlbHy HayKOBO—-TEXHIUHY IpobieMy
HiABUILEHHS iIHPOPMATUBHOCTI [[iaTHOCTUYHUX 300paXEHb OTPUMAHMX Y NIPOLECI MarHiTHO-PE30HAHCHOTO
MEANYHOTO0 [OCiIKeHH . Bysio nmpoBeneHo OLiHKY BIUIMBY HECTAOIbHOCTI IPalieHTiB MarHiTHOTO I10JIs1 Ha SIKICTh
pexoHcTpykuii MPT 306pakeHb. 3allpOIIOHOBAHO TEXHOJIOTIIO IPOBEIeHHSI BUMIPIOBaHb [1J1s JeKijIbKOX KyTOBUX
OpieHTalliil CUCTEMU NONIEPEYHOrO (Pa30-4aCTOTHOTO KOJYBaHHS CUTHAJY BiAITYKY, 1O JO3BOJIsSIE KOMIIEHCYBATU
BILJIUB HECTIMKOCTI IMapameTpiB. OTpUMaHO pe3yJbTaTy, CIIPSIMOBaHI Ha MiABUILEHHS PO3AiNbHOI 34aTHOCTI
BiZJHOBJIEHMX TOMOTI'PaM, sIKi 6a3yThCsl HA 3aCTOCYBaHHS iHTEPIIOJALINHUX MTPOLeNyp [LeKibKOX KOMIIJIEKCIB

BUMIpIOBaHb [IPOCTOPOBUX PO3NOLiIB CITIHOBUX XapaKTEPUCTUK.

2. The development of magnetic resonance systems makes it possible to obtain sufficient spatial resolution to
distinguish various anatomical elements of very small sizes. But the problem of the lack of diagnostic information
from small anatomical structures and the difficulty of clearly distinguishing their boundaries remains due to
consistently mixed signals from nearby voxels of the structure. Therefore, in order to solve this problem and
obtain the necessary important diagnostic information without trying to increase the spatial resolution of the
tomographic system, it is necessary to apply a new approach that takes into account the signals of each individual
voxel and then, by analyzing the received signals, construct both the boundaries of the data of small structures
and, in general, have the ability to highlight all available similar structures in the obtained tomographic image. The
dissertation is devoted to the development of magnetic resonance imaging signal processing methods for
determining the contours and topology of small elements of biological tissues that are similar in their relaxation
characteristics. The current scientific and technical problem of increasing the informativeness of diagnostic
images obtained in the process of magnetic resonance medical research was also investigated. The influence of the
instability of magnetic field gradients on the quality of MRI image reconstruction was evaluated. The technology of
conducting measurements for several angular orientations of the system of transverse phase-frequency coding of
the response signal is proposed, which allows to compensate for the influence of parameter instability. Results
aimed at increasing the resolution of reconstructed tomograms were obtained, which are based on the application
of interpolation procedures of several sets of measurements of spatial distributions of spin characteristics.
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