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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

BucokonpoayKTHBHA KOMITIOTEPHA CUCTEMA OIIPaLlOBaHHS 6ioMeIMYHUX 300pakeHb

Ha3sBa po6oTH aHIJIilICbKOIO:

High-performance computer system for processing biomedical images

PedepaT ykpaiHCbKOIO:

[TpenMeT mOCTiIKeHHS ~ aJITOPUTMH aBTOMATUYHOI cerMeHTarii 306paskeHHs. O6'eKT IOCimKeHHs - 6iomequyHi
300paskeHHs. MeTa po60Tu — po3pobJIeHHs Ta IPOrpaMHa peastizallis po3napasesiloBaHHS ajJrOpUTMIB cerMmeHTallii
300pa’keHHs Ta ix napameTpiB. ['aymy3b 3aCTOCYBaHHS — aBTOMATUYHI CUCTEMHU JIiarHOCTUKU PaKy MOJIOYHOI 3a71031.
MeTonu IOCIiI>KEHHS: METOIY KOMITIOTEPHOTO 30pY, METOJIY TE€OPii HEMPOHHUX MEPEX, METOIA KOMITIOTEPHOTO
MOJeJoBaHHS. PO3p061eHO KOMIIOHEHTH BUCOKOIIPOLYKTUBHOI KOMITIOTEPHOI CHCTEMU OIpaLllOBaHHS
6ioMequIHUX 300pakeHb: MOJEJ b OTIPAIIOBAaHHS OioMeqUYHUX 306paskeHb, MTOMAPOBO-TIAPAJIEIbHAMN aJITOPUTM
aBTOMAaTUYHOTr'O BUGOPY aJITOPUTMIB CEIMeHTallii, apxiTeKTypy 3aropTKOBOi MepexXi, aJIrOPUTMU CerMeHTalLlil
6iomequyHUX 300paxkeHb. OCHOBHI XapaKTEPUCTUKN PO3POOIEHOTO MPOrPaMHOTro 3a6€3MedyeHHs: MOBa
nporpamyBaHHs Java, cepenosuile po3po6saeHnHs Intellij IDEA, 6i61i0Texa airopuTmiB KOMI'IOTEPHOTO 30Py
OpenCV, onepatuiiiHi cuctemu Microsoft Windows Ta Linux. Ckyaz, anapaTHoro 3abesnedeHHs MificucTeMy BBOLY
300paxeHHs: nudposa Bigeokamepa TCA-10, mikpockorn Bresser. OcHoBHi xapakTepuctuku kamepu TCA-10:
BigHOMmEeHHs curHai/myM 40 1B, nuHamivyHuii miana3oH 60 nb, po3ninbHa 37aTHICTE 300paskeHHS 3264x2448.
BripoBamkeHHSs po3po6sieHOi CUCTeMU B KITiHIUHIN TPaKTHUL, 1151 HAYKOBUX AOCIiIKeHb B MOP(oJIorii 103BOJIUTh
HiABUIMTY IPOLYKTUBHICTb [iaTHOCTMYHOTO MPOLeCy NaTOriCToJIora Ta 3MEHIIUTH CYyO €EKTUBHICTD i

TPYLOMICTKICTb aHaJi3y 6i0MeINYHUX 300PAKEHb.

Pedepar aHIJIiHCBKOIO:

The subject of research is automatic image segmentation algorithms. The object of research is biomedical images.
The purpose of the work is the development and software implementation of parallelization of image segmentation
algorithms and their parameters. The field of application is automatic systems for the diagnosis of breast cancer.
Research methods: computer vision methods, neural network theory methods, computer modeling methods. The
components of a high-performance computer system for processing biomedical images have been developed: a
model for processing biomedical images, a layer-parallel algorithm for automatic selection of segmentation
algorithms, convolutional network architecture, algorithms for segmentation of biomedical images. Main
characteristics of the developed software: Java programming language, Intellij IDEA development environment,
OpenCV computer vision algorithm library, Microsoft Windows and Linux operating systems. The composition of
the image input subsystem hardware: TCA-10 digital video camera, Bresser microscope. The main characteristics
of the TCA-10 camera: signal-to-noise ratio of 40 dB, dynamic range of 60 dB, image resolution of 3264x2448.
Implementation of the developed system in clinical practice, for scientific research in morphology will increase the
productivity of the pathologist's diagnostic process and reduce the subjectivity and laboriousness of the analysis of
biomedical images.
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