BEJIOPYCCKHUHN I'OCYJAPCTBEHHbBI YHUBEPCUTET
DakyJbTeT NPUKJIAIHOH MATEMATUKH U HHPOPMATHKH

Kadenpa omomennuunckoit uHpopmaTuku

AHHOTaIMS K TUIUIOMHOMN paboTe
«Pa3paboTKa MEeTOI0B AHAJIU3A U KJIACCU(PUKAIUN TEKCTYP MeTUIMHCKUX

H300paKeHN HA OCHOBE TEXHOJIOTHI ITy0OKOro 00y4eHus»

Kopmakesuu JImutpuit ButanseBuu

Hay4HbIH pyKOBOIUTEh — KAHIHMJIAT TEXHUYCCKUX HAYK, TOICHT Kadeaphl
ouomeuimackort nHpopmatuku ®IIMU Kosanés B. A.

Mumnck, 2022



Pegepar

Jlunnomnas paboma, 44 cmpanuywi, 14 unmocmpayuii, 7 maobauy, 10 hopmyn,
16 ucmounuxos.

Knwouesvie  cnosa:  MAIIMHHOE  OBYUEHUME, THCTOJIOI'MA,
TEKCTYPHBIN AHAJIUS.

Obvexkm uccnedo8anus — TUCTOJOTMYECKUE HM300pakKeHMsI TKaHEW 4eIoBeKa,
OKpaIlICHHBIC reMaTOKCHIIMHOM, DO3UHOM U Pa3TUIHBIMH
UMMYHOTUCTOXUMHUYECKUMHU MapKepaMH, TEKCTYPHBIE XapaKTePUCTHUKH TaKHUX
U300paKeHu .

Llenv pabomwvl — WccneAOBaTh W CPABHHUTH KIACCUYECKHE M HEUPOCETEBBIC
MOJIXOJIbI K HM3BJICUCHHIO MPU3HAKOB OMOMEIMIIMHCKUX H300pa)KEHUH, a TaKkKe HX
KOPPEJAIUI0 U B3aUMOCBS3b, MMOCTPOUTH 3((PEKTUBHBIN KilaccH(PUKATOp HAa OCHOBE
TIOJTYYCHHBIX PE3YJIbTaTOB.

bbuin  SKCHEpUMEHTAIBHO  HCCIAEAOBaHBl  pa3M4YHble  TOJIXOIBI K
KJacCU(UKAIIMM TUCTOJOTUYECKUX M300paKEHUH TpexX pPa3IMYHbIX KIACCOB:
NOpaXEHHBIM MeTacTa3aMH pPEruoH JUMQOUIHON TKaHHW, 3JO0POBBIA PETHOH
muMGOouIHON TKaHU W Karcyia JuMmdarnyeckoro ysna. B pabote uccrnemnoBaioch,
KaKoe KadecTBO KIAcCU(UKAIMU MOXXET OBbITh JOCTUTHYTO NPHU HCIOIH30BAHUU
TOJNBKO  KJIACCUYECKUX  TMOJXOJ0B  M3BICYCHHMS]  TEKCTYpHBIX  IPHU3HAKOB,
IpeJIoKEHHbIX XapalukoM B 1973 roay, 3aTeM C HCHOJb30BAHUEM HEWPOHHBIX
CeTeil W, HaKOHEIl, MyTeM KOMOWHUPOBaHUsA 000WX MOoaxoa0B. KoMOMHMpPOBaHHBIN
MoAX0/ OBbUT MPUMEHEH K THCTOJOTHYECKUM H300PKEHUAM ISl KiacCU(UKAIMH
HAaHECEHHOTO MMMYHOTHCTOXHMHUYECKOTO MapKepa, ObUIA BBISBICHBI U YCTPAHECHBI
HEJIOCTATKH TaKOTO TOJIX0/1a.

Pezynomamamu sBnsitorcst paspabotanHbie kiaccudukatopsl, 3HPEKTHBHO
VYUTHIBAIOIINE W  HCTHOJB3YIOMME TEKCTYPHBIA XapakTep THUCTOIOTHYECKUX
U300 paKECHU.

Obracmuio npumeHrHeHrust ABIAI0TCA MCAUIUHCKUC THArHOCTHYCCKHUC CUCTCMEIL.



Abstract

Diploma thesis, 44 pages, 14 illustrations, 7 tables, 10 formulas, 16 sources.

Keywords: MACHINE LEARNING, HISTOLOGY, TEXTURE ANALYSIS.

Object of study: histological images of human tissues stained with hematoxylin
and eosin and various immunohistochemical markers, textural characteristics of such
Images.

The aim of the work is to investigate and compare classical and neural network
approaches to feature extraction of biomedical images, as well as their correlation and
interrelation, to build an effective classifier based on the obtained results.

Different approaches to the classification of histological images of three
different classes were experimentally investigated: metastasis-affected lymphoid
tissue region, healthy lymphoid tissue region and lymph node capsule. This work
investigated what quality of classification could be achieved using only the classical
texture feature extraction approaches proposed by Haralick in 1973, then using neural
networks, and finally by combining both approaches. The combined approach was
applied to histological images to classify the applied immunohistochemical marker
and the shortcomings of this approach were identified and eliminated.

The results are classifiers developed that effectively take into account and
exploit the textural nature of histological images.

The area of application is medical diagnostic systems.



