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Pedepar:

1. O6'eKTOM [OCIIIPKEHHS € TIPOLIEC PO3Ii3HABAHHS [1aTOJIOTiH 0YHOrO AHA NPU LIyKPOBOMY ZiabeTi KOMII'IOTEPHOIO
CHACTEMOI0. MeTo10 poOOTH € MifBUILEHHS NOCTOBIPHOCTI aHaJIi3y 6i0MeINYHUX JAHUX LIJISIXOM CTBOPEHHSI METOLY
IiarHOCTHKM Ha OCHOBI KiJIbKiCHOI OLIiHKM reOMeTpPU4HOI (POPMHU 006'€KTIB i cUCTeMHU AiarHOCTYBaHHSI MIaTOJIOTiN
OYHOTO JIHA [P IIyKpPOBOMY HiabeTi. MeTony LOCiIpKeHHs: METOAU UPPOBOro 06pO6IEHHS CUTHAIB Ta
300pakeHb NJid iX monepegHbOro 06pob6IeHHs, TeOPisl KOMII'IOTEPHUX CUCTEM Ta MEPEX MPU MOJIEII0BaHHI
npoleciB KaacTepusaliii Ta po3mnisHaBaHHS 300paXkeHb, METONM NTPOTPaMyBaHHS Ha MOBaX BUCOKOTO Ta HU3bKOTO
piBHIB npu nporpamysanHi rpadiunnx agantepiB GPU, mopdosoridyHoi cermeHTalii npyu po3po61ii MaTeMaTHIHUX
MoOJeJiel, MaTEMAaTUYHOTO Ta KOMIT'IOTEPHOT'O MOJIEJIIOBAHHS [J1s1 [IPOBEJIEHHS €KCIIEPUMEHTAJIBHYX OCHiIKEHbD.
TeopeTuyHi pe3ysbTaTH: yIOCKOHAIIEHO METOM, 0OpOOKU 6i0MEeINYHUX 300pPa>KEHb HA OCHOBI CIIEKTPa IIPOCTOPOBOI
3B'SI3HOCTI 32 PaXyHOK BUKOPUCTAHHS MAaTEMAaTUYHOTrO anapaTty MOpQoJIOridHoi cermeHTallii Ta BB€,eHHS

IICEB/IOKYTa KOJIbOPOBOCTI, IO [I03BOJIMJIO 3HU3UTU YyTJMUBICTb N0 Nedopmaliill, sSIKi BHeCeHi OpMyBaHHSIM



300pa’KeHHs Ta MOTo IyMaMu. Briepiie po3po6ieHo MaTeMaTUYHy MOJIesIb OOYMCIIEHHS 30HU 1aTOJIOrii i3
3aCTOCYBAaHHSM BUOOPY ONTUMAJIbHUX T€OMETPUYHUX QIryp [1j11 OKOHTYPEHOTO 00'€KTY. 32 PaXyHOK BBEJI€HHS
HOPMOBAHOTO KPUTEPIIO, SIKUI BUBHAUYEHUI €KCIIEPUMEHTAJIbHUM IIJISIXOM i IOBUHEH 6YTH PiBHUIM abo 6isbIIMM 32
3HaueHHs 0,85, 06paHO aJIrOPUTM ONTUMI3allii reOMeTpUYHUX (iryp, 10 BU3ZHAYAIOTh IJIOLY 30HU MATOJIOT].
OTpuMaB nojanbnil PO3BUTOK METOJ, ONITUMAJIbHOI KJIaCTepU3aLlii IaTOJIOTiM OYHOrO JHA 38 PaXyHOK
BUKOPHMCTaHHSI HOPMYBAHH4, SIKE [a€ HETUIIOBICTh 32 CYKYIIHICTIO BCiX YMHHUKIB 3 PiBHOIO BAarolo, o0 JO3BOJIUIIO
BM3HAUUTU €KCIIEPMMEHTAJIBHO KiJIbKiCTb KJIACTEPIB 8, a MapaMeTp 3yIIMHKHU Ipolecy kinacrtepusauii 0,5. OTpumana
NOJAJbIINI PO3BUTOK CUCTEMA KJlacTepu3allii 306pakeHb OYHOTO JIHA, sIKa BUKOPUCTOBYE (Pa30By KOPEJISLio
300paskeHb, 110 A03BOJINIIA OiNIbII TOCTOBIPHO PO3Mi3HABATU 306paskeHHsI OYHOTO JIHA, a caMe Ha 23,8 %. [IpakTuyHi
PEe3yJIbTaTU I0JISITAI0Th Y: PO3PO0Li aITOPUTMIYHOTO i IPOrpaMHO-aNnapaTHOro 3abe3MeyeHHsl [J1s1 PO3Ii3HaBaHHS
6ioMeIMYHNX 300paKeHb NIATOJIOTIN OYHOTO [1HA, sIKe NOOYJOBAaHO HA OCHOBI CIIEKTPa IPOCTOPOBOI 3B'SI3HOCTI
OYHOTO [IHA 3 BUKOPUCTAHHSIM MaT€MaTUYHOTrO anapaTy MOp(QoJIOridyHoi cerMeHTallil Ta BBEJJEHHSIM IICEBIOKYTa
KOJIbOPOBOCTI, 110 03BOJIsI€ €(PEKTUBHO PO3Ii3HABATH i KJIACTEPU3YBAaTH 300PaKEHHS. 3a pe3ybTaTaMu
TEOPETUYHUX Ta MPAKTUYHUX JOCTiIPKeHb C(OPMOBAHO METOJIMKY IIPOBEI€HHS €KCIIePUMEHTaIbHUX IOCTiIKEeHb
[IaTOJIOTii OYHOro AHA. Ha 6a3i po3po6sieHoi MEeTOIMKY POBEIeHHS €eKCIIEPUMEHTAJIbHUX OCiIKeHb 06paHo
araparHy apXiTeKTypy OJis1 po3po6JieHoi cucTeMu poamnidHaBaHHS. CTyIiHb BIIPOBA/I)KEHHSI — Pe3yJybTaTu
IYicepTalifiHOi poOOTH BIIPOBAKEHO Y BiHHUMIIBKIN 06s1acHiN fepykaBHil aaMiHicTpalii Ta y BiIHHULBKIN o6s1acHil
IOWTSIYiN KIiHiuHIN JgikapHi. Cdepa (ranysb) BUKOPUCTAHHS - MeIULIMHA.

2. The object of the research is the process of recognition of the fundus abnormalities in diabetes with computer
system. The aim is to improve the reliability of analysis biomedical data by creating a diagnostic method based on
the quantify the geometry of objects and system of diagnostic a fundus abnormalities in diabetes. Methods:
methods of digital processing of signals and images to their previous treatment, the theory of computer systems
and networks in modeling of processes of clustering and pattern recognition methods for programming languages
of high and low levels when programming graphics cards GPU, morphological segmentation in the development of
mathematical models, mathematical and computer modeling for experimental studies. Theoretical results:
improved method for processing of biomedical images based on the spatial spectrum of connectivity using
mathematical tools morphological segmentation and introduction hidden corner color, which reduced
susceptibility to deformation, which included the formation of an image and its noise. Firstly, there had been
developed the mathematical model for calculating the area of pathology using geometric shapes of optimal choice
for circuit object. Due to the introduction of rationing criterion that determined experimentally and must be equal
to or greater than the value of 0.85, there had been selected algorithm of optimization the geometrical shapes that
define the zone area of pathology. Got the further development the optimal clustering method of fundus
pathologies through the use of normalization, which allows for non-typical set of all factors of equal weight,
allowing experimentally determine the number of clusters 8, and stop the clustering option 0.5. Got further
development the system of image clustering fundus, which use the phase correlation between images and allow
more reliably recognize images of the fundus, namely 23.8%. Practical results are: development of algorithmic and
software and hardware to detect pathologies of biomedical images of the fundus, which is based on a range of
spatial coherence fundus with the aid of morphological segmentation and introduction hidden corner color, to
effectively recognize and cluster images. Based on the results of theoretical and practical studies there had been
formed the methodology of experimental studies fundus pathologies. Based on the developed technique of
experimental studies there had been chosen hardware architecture developed system for recognition. The degree
of implementation - the results of the thesis had been introduced in the Vinnitsa Regional State Administration
and the Vinnitsa Oblast Children's Clinical Hospital. Scope (industry) use - medicine.
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