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TiCTONATOJIOTIYHUMU 300Pa)KEHHIMU

2. Models and Methods of an Information Technology for Breast Oncopathology Diagnosis Using Histopathological
Images

Pedepar/aHoTanis:

1. Y pucepraniiiHiii po60Ti pO3B’3aHO aKTyaJIbHy HayKOBO-TIPUKJIAJIHY 3aa4y MiJBUILEHHS €(PEKTUBHOCTI
IiarHOCTUKU PaKy MOJIOYHOI 3271031 B YMOBAX HEMOBHOI BUBHAYEHOCTI LIJIIXOM PO3POOJIEHHS iHTE/I€KTyaIbHOi
iHdopmariitHoi TexHoorii, 1110 BKJII0Yae BU3HAYEHHS PErioHiB iHTepecy Ta kiacu@ikallito TUIIB 3710KiCHUX
YTBOPEHb 3a [iCTONATOJIONYHUMHU 300pKEHHSIMU. 3alIpOIIOHOBAHa TEXHOJIOTS CIIPSIMOBaHa Ha MifjBUIIEHHS
TOYHOCTI Ta ONEePaTUBHOCTI [AiaTHOCTYBaHHS, 30KpPEMa, B yMOBaX OOMEXXEHOI KiJTbKOCTi HaBYaJIbHUX TaHUX Ta ixX
BUCOKOi T€TEPOreHHOCTi. Y BCTYIIi OOIPYHTOBAHO aKTyaJIbHICTh TEMHU, CPOPMYJIBOBAHO METY, O0'E€KT i IPeAMeET,
BM3HA4YE€HO OCHOBHI 3aBJaHHs JOCIIIKEHHS, PO3KPUTO HAyKOBY HOBU3HY Ta IPAKTUYHE 3HAYEHHS OTPMMAHUX
Pe3yJIbTaTiB, a TAKOXX HaBEA,EHO 0COOMCTUI BHECOK 3[100yBava Ta pe3ysbTary anpobatlii. Po3zin 1 npucesgieHo
aHasli3y Cy4aCcHOro CTaHy Ipo6eMy aBTOMATHU30BaHOI 1iarHOCTUKY OHKOIIATOJIOTiM MOJIOYHOI 3a7103U. PO3IJISIHYTO

eTioJiorito, kacudikalilo Ta cTajiii po3BUTKY paky. [IpoaHasnizoBaHo iCHYIOUYi METOM [iarHOCTUKYU, BKIIOYAYU



6iOICiIO 4K «30JI0TUI CTAaHAAPT», & TAKOX OTJISHYTO IMiTXOIX O CTBOPEHHS BXiJHOTO MaTEMaTUYHOIO OIUCY
riCTOJIOTiYHUX 3Pa3KiB, METO/IM MOTIEPEIHbOI 06POOKH, CerMeHTallii Ta BUIiJIeHHS! O3HaK. 3iliCHEHO TTOPiBHAIbHUN
aHasli3 MEeTOJiB MAlIMHHOTIO Ta IJIM60KOro HaBYaHHS (30Kpema, 3ropTKOBUX HEPOHHUX MEPEeX Ta TPaHC(OPMEDIB)
y 3aauax kiuacudikauii MeguuHux 306pakeHb. OCOGIMBY yBary NpuiijeHo KoHLenwii ingpopmaniiiHo-
eKCTpeMaJsbHOI iHTesieKTyanbHoi TexHosorii (IEIT). ¥V po3zini 2 po3pobieHo Mmogesi Ta MEeTOAY aHai3y
ricrosioriyHux 306pakeHb. CHopmMyIbOBaHO MiAXiN 4O BUIiNIEHHS Ta MacIITabyBaHHS PerioHiB 300pa’keHHs, 3
BKJIIOYAIOYY aJIFOPUTM aBTOMATUYHOrO BU3HAYEHHS IPOCTOPOBOro MacITaby. 3anpornoHOBaHO MOZesb BULiIEHHS
PETiOHIB iHTEpECY Ha OCHOBI BUSIBJIEHHS aHOMAJIil, a TAKOK PO3POOJIEHO MOAEJ 17151 BUTIEHHSI O3HAKOBOTO OIIUCY
ricronaToJiorivHux 306paxeHb. OnMcaHo Moesb KiaacudikalillHOro aHasli3y Ta MpeCTaBleHO MeTO, OL[iHKU
IIOCTOBIPHOCTI Pe3yJIbTaTiB iHTEJIeKTYaNbHOI cucTeMu B paMmkax IEIT. Po3zin 3 onucye onrumizaiito napamerpis Ta
npouenypy HapyanHs IEIT niarHocTtyBaHHsL. IIpefcTaBieHo NpoLeaypyu HaBYaHHS MOjieJleil BUSIBJIEHHS 30H
iHTepecy Ta Mofesiell aBTOMAaTUYHOTO BUIEHHS O3HAK riCTONATOJIOTIYHOrO 300paskeHHs!. [JeTajJbHO BUKJIAIEHO
npolenypy HaBuaHHs kiacudikaTopa TUILy paky MOJIOYHOI 3a1031 Ha 6a3i [EIT, 3 BUKOpUCTaHHSIM MEeTO/iB
IepeHeCeHHsI 3HaHb Ta ayrMeHTallii JaHuX /17151 BUPIlIeHHs TPo6ieMU 06MeKeHO] KiIbKOCTi HaBYaJbHUX IaHUX. Y
po3naiji 4 po3pobseHo Ta gocaimkeHo epexTuBHiCTb CIITIP niarHoCTHMKY paky MOJIOYHOI 3ay103U. ONKUCaHO
PO3rOpPTaHHS y XMapHOMY cepefoBulli. HaBeneHo pe3ysbTaTu eKCIIepUMEHTAIbHOTO JOCiIKEeHHS €(eKTUBHOCTI
po3po6beHoi iHPpopMaLiiHOi cucTemMu.

2. The dissertation solves the urgent scientific and applied problem of increasing the effectiveness of breast cancer
diagnosis under conditions of incomplete certainty by developing an intellectual information technology that
includes the determination of regions of interest and the classification of types of malignant formations from
histopathological images. The proposed technology is aimed at increasing the accuracy and speed of diagnosis,
particularly in conditions of a limited amount of training data and its high heterogeneity. The Introduction
substantiates the relevance of the topic, formulates the goal, object, and subject, defines the main research tasks,
reveals the scientific novelty and practical significance of the results obtained, and presents the personal
contribution of the applicant and the results of the approbation. Chapter 1 is devoted to the analysis of the current
state of the problem of automated diagnosis of breast cancer pathologies. The etiology, classification, and stages of
cancer development are considered. Existing diagnostic methods, including biopsy as the "gold standard", are
analysed, as well as approaches to creating an input mathematical description of histological samples, methods of
pre-processing, segmentation, and feature extraction. A comparative analysis of machine and deep learning
methods (in particular, Convolutional Neural Networks and Transformers) in medical image classification tasks is
carried out. Special attention is paid to the concept of IEIT (Information-Extremal Intellectual Technology). In
Chapter 2, models and methods for analysing histological images are developed. An approach to the selection and
scaling of image regions for further analysis is formulated, including an algorithm for automatic determination of
the spatial scale. A model for 5 identifying regions of interest based on anomaly detection is proposed, and models
for extracting the feature description of histopathological images are developed. A classification analysis model is
described, and a method for evaluating the reliability of the intellectual system results within the framework of
IEIT is presented. Chapter 3 describes the optimization of parameters and the training procedure of the IEIT
diagnosis system. Procedures for training models for detecting regions of interest and models for automatic
feature extraction of histopathological images are presented. The procedure for training the classifier of breast
cancer type based on IEIT, using knowledge transfer and data augmentation methods to solve the problem of
limited training data, is described in detail. In Chapter 4, the effectiveness of the intellectual system for breast
cancer diagnosis is investigated. The structure and functions of the intellectual system for analysing
histopathological images, and the features of its deployment in a cloud environment are described. The results of
an experimental study of the effectiveness of the developed information system are presented.
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