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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYGPHK: 28.23.15

Tema guceprauii:
1. IndopmaniitHa TeXHOJIOTisl aHaJII3y Ta CUHTE3y CTPYKTYPHUX TEKCTYP B aBTOMaTU30BaHUX CHCTEMaX

OIIpalllOBaHHS TiCTOJIOTIYHUX 300pakeHb

2. Information Technology of Structural Textures Analysis and Synthesis in Histological Image Processing
Automated Systems

Pedepar:

1. O6'eKT mOCIiIKEHHS: IPOLECU aHaJli3y Ta CUHTEe3Y TiCTOJIOrYHUX 300paxkeHb. MeTa po60TU: po3p0o06yIeHHSs
iHopmaiitHoi TexHOIOrii aHai3y Ta CUHTE3y CTPYKTYPHUX TEKCTYP Ha OCHOBI Teopii KpucTanorpadgivHux rpyn
IJIs igBULIEHHS PiBHS aBTOMAaTU3allii OMpalloBaHHS TiCTOJOTIYHUX 300pakeHb. METOAU NOCiIKEHb: METOIU
Teopii asropuTMiB, Teopii KpucrtasorpadiyHuX rpyI, Teopii posnizHaBaHHS 06pa3iB i aHaMITUYHOI reoMeTpii,
TEXHOJIOTI! CTPYKTYPHOTO Ta 06'€KTHO-OPi€HTOBAHOIO IporpamyBaHHs. HaykoBa HOBU3HA po6oTu. Briepiie
PO3p06JIEHO METOZ, OL[iHKY CTPYKTYPHOI aTuIlii riCTOIOTiYHUX 306pakeHb Ha OCHOBI Teopii KpucTanorpadpiyHux
TpyI Ta AepeBa aiHHUX EPETBOPEHB, O a0 MOXKJIMBICT BU3HAUNUTHU IPYNY CUMETPIi IJIOMUHNA 1J11 OKPEMUX

CTPYKTYpP MIKpOOG'€KTIB Ta KiJIbKiCHO OL[iHUTH CTYIIiHb iX CIIOTBOpEHHS. Briepiie po3po6yieHO MEeTOT, CUHTEe3Y



300pakeHb MiKpPOOO'eKTiB HA OCHOBI IAPAaMETPUYHOTO CUHTE3Y TEKCTYPU Ta aBTOMATUYHOTO KEPYBaHHS
rapaMeTpamu KOJIbOPY, IO [1ajIo 3MOTY PO3ILINPUTH HaBYaJIbHY BUGIPKY IIpu po3po0Lii npouenypy kinacudikarii 3
HaB4yaHHSIM. OTpHMaB [OAAJIbLIIMI PO3BUTOK METO]], TEKCTYPHOI CerMEHTAllii NCTOJIOTYHUX 300paKeHb 32 PaXyHOK
3aCTOCYBaHHS riCTOrPaMHOTO aHaJIi3y TeEOMETPUYHUAX MOMEHTIB-03HaK, IO [1aJI0 MOKJIMBICTb MiJJBULIUTU SKIiCTb
cermeHTauii. Ha 0cHOBi po3po6yieHrx MEeTO/iB Ta 32C006iB CTBOPEHO NPUKIIANHY iHDOopMaLiliHy TEXHOJIOTIIO, KA Jjae
MO>XJIMBICTb BUPIIyBaTH 3a/la4yy YMCJIOBOI OL[iHKY CTPYKTYPHOI aTuIlii TKAHUH Ha FiCTOJIOTIYHUX 300pa>KEHHSIX,

CTBOPIOBATH TECTOBI BUOIPKU iCTOJIOTIYHUX 300Pa>KEHb.

2. The object of study: the processes of analysis and synthesis of histological images. Objective: To develop
information technology for analysis and synthesis of structural textures based on the theory of crystallographic
groups to increase automation level of histological images analysis. Research methods: theory of algorithms,
theory of crystallographic groups, theory of pattern recognition and analytical geometry, structural and object-
oriented programming technologies. Scientific novelty of the work. For the first time the method of evaluation of
histological images structural atypia is developed. It is based on the theory of crystallographic groups and affine
transformations of a tree and allowed to determine the plane symmetry group for the individual structures of
microobjects and quantify the degree of distortion. For the first time the image synthesis method is developed. It is
based on parametric texture synthesis and automatic control of the color features, and allowed to expand the
training sample during classification procedure development. The method of texture segmentation of histological
images was further developed. It is based on histogram analysis of the geometrical feature-moments, thus
improving the quality of segmentation. Applied information technology was created on the basis of the developed
methods and tools. It enables to solve the problem of the numerical evaluation of structural tissue atypia of
histological images and create histological images test sample.
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