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PE®EPAT

Marucrepckas pabota: 65 crpanun, 32 wwunoctpanuu, 3 TaOmmiel, 49
HMCTOYHHUKOB, 2 MPUIIOKCHUS

AHAJIN3 HMMYHOI'MCTOXUMMWYECKUX  W3OBPAXEHUN C
TIOMOII[bIO HEMPOHHBIX CETEU I'TYBOKOI'O OBYUEHU S

MAIIUHHOE OBVYEHUE, TJIYBOKOE OBYYEHWUE, HEWPOHHBLIE CETH,
CEI'MEHTALIMA BUOMEJJUITMHCKHN X I/IBOBPA}KEHl/Iﬁ,
MMMVYHOI'MCTOXUMMWYECKHNE MN30BbPAXEHNA, I'MCTOJIOT'MYECKHME
N30BPAXEHUS, CBEPTOYHBIE HEMPOHHBIE CETH, CEI'MEHTAILI M N30BPAXEHUN

OOBEKTOM  WCCIICIOBAaHUS  SIBIISIETCS  HA0Op MMMYHOTHCTOXUMHUYECKUX
M300paKEHUH s/Iep KIETOK YETIOBEKa U MBIIIIH.

[Ipenmer wuccnemoBaHwsi — alrOPUTMBI, TIOCTPOSCHHBIE HA OCHOBE METOJIOB
rIyoOKoro oOOydeHus, A 3a4a4d  CETMEHTAlMM WMMYHOTHCTOXUMHYECKUX
M300paKEHUH s/Iep KICTOK YETTOBEKa U MBIIIIH.

enp pabGoTel — pa3paboTarh aarOpUTM HA OCHOBE MOJIENU TIIyOOKOrO
OOydJeHHs N1 CETMEHTAIIMM WMMYHOTHCTOXHMHYECKUX W300paKCHUU sIep KIIETOK
YeJI0BEKa U MBIIIIH.

MeromamMu UCCIIEIOBAHUS SIBISFOTCS aITOPUTMBI, TTOCTPOSCHHBIE HA MOICIH
rIIyOOKOT0 00y4YeHHS — HEUPOHHOM CEeTH apXUTeKTyphl Detectron?2.

Pa3paboran u mporpaMMHO peaar30BaH aJITOPUTM CETMEHTAIMH, MPOBEICH
aHanmm3 ero d(PQPEKTUBHOCTH ¥ TOYHOCTH, a TaK)Ke MPOBEACHO CPaBHEHUE C APYTUMH
CYIIECTBYIONTUMH aJITOPUTMAMHU.



PODEPAT

Maricrapckas mnparna: 65 craponak, 32 umoctpanpli, 3 Tabdminsl, 49 KpeIHil, 2
IPBIKJIATaHHS

AHAJII3 IMYHATICTAXIMIYHBIX MAJIIOHKAY 3 JIAIIAMOI' AU
HEMIPOHABBIX CETAK I'JILIBOKATA HABYUYAHHS

MAIIIBIHHAE HABYYAHHE, T'JIbIBOKAE HABYUYAHHE, HEMPOHABBISI CETKI,
CEI'MEHTAILIBIA BIAMEIBIIBIHCKIX MAJIFOHKAY, IMYHAT'ICTAXIMIYHbBI A
MAIJIIOHKI, TICTAJIATIYHbBISI MAIJIFOHKI, IITYYHbII HEWPOHABBISI CETKI,
CEIMEHTALIBISI MAJTIOHKAY

Ab'ekTam macnenaBaHHs 3'ynsernia HaOOp IMYyHAriCTaXiMIYHBIX MAaJIOHKay
Apay KIETaK YajaBeKa 1 MBIIIBL.

[Ipagmer nmacienaBaHHA — anrapbITMbl, MaOyJaBaHbIA Ha acHOBE MeTaaay
ripI00Kara HaBy4YaHHA, JJI 3a7adybl CErMEHTAllbll IMyHAriCTaXiMi4HBIX MAaJTFOHKAy
Apay KIETaK yajaBeKa 1 MBIIIbL.

MbTa paboThl — pacmpanaBaip anrapblTM Ha acHOBE MadJii TJbIOoKara
HaBy4YaHHsSI JJI1 CErMEHTallbll IMYHariCTaXiMIYHBIX MAaJIIOHKAY sApay KIeTak
yajaBeKa 1 MbIIIIbIL.

Meranami gacnenaBaHHs 3'SYJSIONIA alrapbITMbl, NMaOyJaBaHbIS Ha MaJdJi
ripI00Kara HaBydaHHs — HEMpOHaBaii ceTki apXiTakTypbl Detectron?2.

PacnpaiiaBansbl 1 mparpamMHa paajii3aBaHbl aJirapblTM CETMEHTAlIbI1, PABEA3EHbI
aHamiz Aro 3¢eKThIVHACIl 1 JakjiagHaclll, a TakcaMma MpaBea3eHa MapayHaHHE 3
IHIIBIMI ICHYIOUBIMI aJIrapbITMaMI.



ABSTRACT

Master's thesis: 65 pages, 32 illustrations, 3 tables, 49 sources, 2 applications.

ANALYSIS OF IMMUNOHISTOCHEMISTRY IMAGES USING DEEP
LEARNING NEURAL NETWORKS

MACHINE LEARNING, DEEP LEARNING, NEURAL NETWORKS,
BIOMEDICAL IMAGE SEGMENTATION, IMMUNOHISTOCHEMICAL
IMAGES, HISTOLOGICAL IMAGES, CONVOLUTIONAL NEURAL
NETWORKS, IMAGE SEGMENTATION

The object of the study is a set of immunohistochemical images of human and
mouse cell nuclei.

The subject of the research is algorithms built on the basis of deep learning
methods for the task of segmenting immunohistochemical images of human and
mouse cell nuclei.

The goal of the work is to develop an algorithm based on a deep learning
model for segmenting immunohistochemical images of human and mouse cell nuclei.

The research methods are algorithms built on a deep learning model — the
neural network of the Detectron2 architecture.

A segmentation algorithm has been developed and implemented in software, an
analysis of its effectiveness and accuracy has been carried out, and a comparison with
other existing algorithms has been carried out.



