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HanpaBneHue pa6oT 3a 2023 rop,
Hanpasaenue 1. Pabora B pamkax duonpoexra «BioHlit»

Vuacrtue B pazpaboTrke aAropuT™MOB Ha 6a3e METOAOB KommbroTepHoro spenus, ML/DL aAs 3apa4 coBMecTHOrO
npoekra APB, AT, passurue BeO-untepderica «BioHlits (bio.jinr.ru)
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Hampasaenue 2. MadopmarmmonHas MoAAeprKKa IOAB30BaTEAECH
NMudopmanmoHHas IIOAAEPIKKA ITOAB3OBaTEACH TeTeporeHHoN 1aaTdopmbl «HybriLIT», BKAIO9as OAAEPIKKY

caura

Hampasaenue 3. IToaaeprxka npoexra APB; AIT um. M.I'. Memepsaxosa OAN - Cepbusa
NucpopmanmnonHas IMOAAEPKKA TOPTAAd KOMITBEIOTEPHOU UACHTH(PUKAITIN, XaPAKTEPUCTUKA I MOACATPOBAHUSA
TICTOAOTHYECKUX AAHHBIX IIPOEKTA B paMKax COrAaIreHns o COTPyAHHYIECTBE MEKAY OObEANHEHHBIM HHCTHTYTOM
apepHbIX nccaeaoBanuil (APB, AT mv. M.I'. Memepskosa OVISIM 1 MuancrepctBoM 0Opa3oBaHUA U HAYKH
Pecriyoaukn Cepbus (1t4bio.jinr.ru).
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BIOHLIT UHdopmaumnoHHas cuctema ansi 3afad pagnaunoHHoi 6nonorum
, ST (Joint project of MLIT and LRB JINR)

KomMnneKcHbIn aHanu3 MOJIy4eHHbIX Pe3yJ/ibTAaTOB Ha BCeX 3Tanax uccienosaHud
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UC HeobXxoauma ans:

« XpaHeHue Bcero MaccumBa 9KCNepUMeHTasbHbIX AaHHbIX (hoTo- U BuaeomaTepuansbl, dannbl pdf,
excel, doc ¢ MHpopMaLmen 06 aKCNEPUMEHTE) U MUHUMU3ALIUS PUCKa NoTepu MHPopMaLuK

* YROoO6HbIN pocTyn A1 BCeX YIeHOB MCCNeaoBaTeIbCKOM rpynnbl U BOSMOXXHOCTb NMPOBOAUTb Kak
MoLLaroBbli, Tak U KOMMJIEKCHbIV aHaNM3 AaHHbIX B €4MHOM MH(OPMaLMOHHOM NMPOCTPaHCTBE.

« CoKpalleHue BpeMeHHM, 3aTpaymBaemMoro Ha 06paboTKy AaHHbIX, YBE/IMYEHUE CKOPOCTMU MOSydYeHUS

KaYeCTBEHHbIX pe3ynbTaTOB W  CHWXEHWE CYyObeKTUMBHOCTM noaxoga K o06paboTke
9KCNepUMEHTaNbHbIX AaHHbIX.



Atan N21: aHanu3 noBefeHYECKUX peaKLuin 1abopaTOPHbIX XXMBOTHbIX

S
&J& 2 BIO
a

[epBblii 3Tan cBA3aH C aHa/IM30M NoBeAeHYECKUX C TOYKM 3peHNS aHaNM3a AaHHbIX 9TOT aTan CBA3aH
peakLui TabopaTOPHbIX XXMBOTHbIX Ha BO3JeNCTBUE co C60pPOM 1 aHANIM3OM BUAEO0AaHHbIX, OTPaXKatoLLmnX
MOHU3UPYIOLLLIEN pagmMaLInK, @ TakKXKe BO3MOXHOIMO noBefeHYecKne peakLm nabopaToOpPHbIX XXUBOTHbIX
BINAAHUA Ha noBeAeHne GapMaKoIorMYecKmx B X0/l 9KCNepUMEHTasIbHbIX UCMbITaHU C
npenapaToB. MCMoJIb30BaHMUEM Creunann3npoBaHHbIX CTEH0B.

. Test system
Behavioral laboratory room (LRB JINR) «\Water Mazey

Test system
«Open Fieldy»




Atan N21: aHanu3 noBefeHYECKUX peaKLuin 1abopaTOPHbIX XXMBOTHbIX

Model: "model”

Layer (type) Output shape Param # 0 20 500 750 1000 1250 1500 150
input_1 (InputLayer) [{(None, 768, 768, 1)] =]
conv2d (Conv2D) (Mone, 383, 383, 32) 328
0

max_pooling2d (MaxPooling2D (MNone, 191, 191, 32) ]
)
conv2d_1 (Conv2D) (Mone, 95, 95, 64) 18496

200
max_pooling2d 1 (MaxPooling (MNone, 47, 47, 64) =]
2D)
conv2d_2 (Conv2D) (MNone, 22, 22, 128) 284928

400
max_pooling2d 2 (MaxPooling (MNone, 11, 11, 128) 2
2D)
conv2d_3 (Conv2D) (Neone, 18, 1@, 128) 65664 &0
max_pooling2d_3 (MaxPooling (None, 5, 5, 128) ]
D)
flatten (Flatten) (MNone, 32e@) 2 80
dense (Dense) (MNone, 512) 1638912
dense_1 (Dense) (None, 26) 13338 0 20 0 00 20 1000 1200

Total params: 1,941,658

Trainable params: 1,941,658
MNon-trainable params: @
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MpoToTunbl Be6-cepBuca
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of the HybriLIT platform. Link: here.

This app is Open Source dashboard.

Dataset: BIOHLIT service: Link. About TpaeKTopMﬂ
Site of MLIT JINR: Link.
This app is Open Source dashboard.
AHanW3 € Kappa:
the project is being created within the 15 @

framework of the ML/DL/HPC ecosystem
of the HybriLIT platform. Link: here.

the project is being created within the
framework of the ML/DL/HPC ecosystem
of the HybriLIT platform. Link: hege.

TPaeKTOpUA CTPOUTCA € 15 Kaapa

X = Dataset: BIOHLIT service: Link,

]
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dashboard

"FileName" : "openfield.mp4"

Bupaeo daiin s NpoBepKu NpaBUIbHOCTU MOCTPOEHHOM
fashboard TpaekTopun

About

About The Open field "FileType" : "video/mp4"

Open field } |
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This app is Open Source dashboard.
Heatmap Trajectory

About

Site of MLIT JINR: Link.

This app is Open Source dashboard.
the project is being created within the
framework of the ML/DL/HPC ecosystem
of the HybriLIT platform. Link: here. the project is being created within the
framework of the ML/DL/HPC ecosystem
of the HybriLIT platform. Link: here.

LIT/JINR

Dataset: BIOHLIT service: Link.
The Open field test-system analysis Download heatmap Download trajectory

% LIT/JINR




ﬁ"r% dT1an N22: nsyyeHue mopdonornyeckux usmeHeHmmn B knetkax LLHC

Nt

BTopown aTan HanpaBneH Ha usyyeHne Mopgponorm4ecKnx USMeHeHum
B KJjleTKaxX LeHTpasibHOM HEPBHOW CUCTEMbI A1 YCTAaHOBJIEHUSA CBA3U
C NoOBeAEeHYECKMMUN peakLusMn N1abopaTOPHbIX XXUBOTHbDIX,
NOJZIy4YeHHbIX Ha NepBOM 3Tane uccnegoBaHUn.

[MpoBOAAT TaKXKe r’MCTONI0rMYeckoe nccnepoBaHme Apyrux opraHoB na6opaTopr|x XXUBOTHDIX.

Ncnonb3ayemas knaccudukalms KNeTok
FOJIOBHOMO MO3ra:

* HOpMasbHbIi (1);

« nerkomoaupuumpyemble (2):

NPUCMNOCOBUTENBHDIE;
« JereHepaTuBHbli (3);
« rnusa (5);

naeHtTudunumnposatb (7)

MOpPPOPYHKLMOHAIbHbIE N KOMNEHCATOPHO- for

* 3JIEMEHTbl HEPBHOM TKaHU, KOTOpPble TPYAHO

C TOYKM 3peHMA aHanm3a JlaHHbIX 3TOT 3Tan CBs3aH C
aHa/IM30M U306paXKeHNn cpe3oB HEPBHOW TKaHU
pasHbIX OTAENOB FOSIOBHOMO MO3ra, NoJTyYeHHbIX C
MOMOLLbHO CBETOBOI0 MUKPOCKOMA, KaMepbl U
NporpamMm, No3BOoJIAOLLMX MOACUYMTbIBATb KITETKU C
onpefeneHHbIMU U3MEHEHUAMMU.

Morphological analysis

....................................................

Normal cell

= @ Altered cells

Serious
damage

oo, wopEanHUEHERpOHM | | W IeMOIcueHeNUe ReipoNM | | S AUCTROCNE Hesipons,

B pamKax npoekKTta pellaeTca 3aja4ya aBTomaTusauum MOpd)OﬂOWI‘-IECKOFO dHa/In3a rMcTtozIorM4eCKknxX npenapatos nyTem peasamsaunmn airoputmoB Ha OCHOBe

HEeMpOCeTeBOro NOAXoAa U MEeTOA40B KOMIMbIOTEPHOIO 3PEHUS.
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Histological preparations
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dT1an N°2: nsyyeHue mopdonornyeckux msmeHeHum B knetkax LLHC

JTanbl r’MCTONOrMYECKOro uccneaoBaHus
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UT-akocucrema: Be6-cepBuc, CUCTEMA XPaHEHUS AaHHDbIX,
aHanu3 3KcrnepuMeHTalNbHbIX AaHHbIX

NC no3Bongser:

06paboTKy 3KCNepUMEHTasbHbIX AaHHbIX

nyTeM aBTOMaTu3aunm Mopdoaornyeckom knaccnbukaumnm
HEPBHbIX KJTETOK;

C UCMOJIb30BaHUEM
HOBEWLLUUX anropnuTMOB HEUPOHHbIX ceTen Ha ocHoBe ML/DL;

ANS pasHbIX
nccnenoBaTenbCKUX rpynm;
9KCrnepuMeHTasbHble AaHHbIE U

adPeKTUBHbIE METOAbI NPeAoTBPaLLEHNSA U MPOTUBOAENCTBUA
HeraTUBHOMY BO3ENCTBUIO MOHN3UPYIOLLENO U3NTyUYEHUS.




UHdopmaumnoHHasa nogaepikKa nonb3oBartenen rereporeHHon nnatdopmbl «HybrillT»

ErgsE
hYBRII%UT/"NR MIATOOPMA «HYBRILIT» v MOJIb3OBATEASM v AOCTYN K PECYPCAM v MPOEKTb v O HAC~  HOBOCTU EY
[Ob

eTeporeHHasa nnatgpopma «HybriLIT»

CynepkoMnbioTep «[OBOpyH» / yueOHO-TeCTOBbIV NOAUTOH «HybriLIT»

2 . < “ I
&

PETUCTPALIUA CEPBUCHI WHCTPYKUMA NO PABOTE OBYYAIOWME BUAEO

leTeporeHHaa nnatgopma «HybrillT»

leTeporeHHas nnatdopma «HybriLIT» aBnaeTca 4acTbio MHOrOMYHKUMOHANLHOIO MH(OPMALLMOHHO-BLIYUCANTENLHOIO KOoMNAekca (MUBK), Jlabopatopuu nHdopmauMoHHbx TexHonornn OUAN, r. lybHa. leTeporenHas nnathopma
coctouT Uz CynepkomnbioTepa «[OBOPYH» U yueGHO-TECTOBOro noauroHa «HybrillT».

CynepkomnbioTep «[OBOPYH» NpeACTaBseT co60M ABYXKOMMOHEHTHYIO CUCTEMY:

e CPU-koMnoHeHTa, 6a3upylouLyiocs Ha HOBeRLWKMX apxuTekTypax Intel (npoueccopoe Intel Xeon Phi u Intel Skylake); l l S‘ HOOL %
=

* GPU-komnoHeHTa, 6asmpytoutytoca Ha y3nax Niagara R4206SG Ampere A100 u NVIDIA DGX-1 Volta V100. l |\ R

MogepHusauma nHtepdenca rnaBHon cTpaHuubl, pasaena c HOBOCTAMM

HanonHeHue canTa: BHeCEeHbI NpaBku BO Bce pasgesnbl [NMnatpopma «HybrillT», Nonb3oBaTtensam, NpoekTobl, O
Hac, HOBOCTM B aHINIMMCKON U PyCCKON BEpCUM canTa U Ao6aB/IeHbl HOBbIE pa3fersbl

N3MeHeHue CTPYKTYpbl canTa



NMoppep)xka noptana npoekTa JIPbB, JIUT um. M.I'. MewiepsakoBa it4bio.jinr.ru
OUAN - Cepbus
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The Computer-Assisted Identification, Characterization,
and Modeling of the Histological Data

A project within the Cooperation Agreement between the Joint Institute for Nuclear Research (JINR), Dubna, Russian Federation, and the
Ministry of Education and Science of the Republic of Serbia.

The Computer-
h Y B R I Assisted
@& Identification,
7Laborator.y40f Radiation Meshcheryakov Laboratory Heterogeneous platform Characterization,
Biology University of Belgrade
.o
and Modeling of the

of Informanion Technologies “HybriLlIT"

A deep understanding of the interaction of energetic particles with the human body is of extreme importance for the perfection of

radiation therapy and for maintaining radiation safety during manned flights beyond the Earth's magnetosphere, where cosmonauts are Histo‘ogical Data

inevitably exposed to dangerous levels of cosmic rays. This can be achieved by histopathological analysis of the human biopsy samples,

and direct experiments on small laboratory animals. A project within the Cooperation Agreement
between the Joint Institute for Nuclear Research

However, interpretation of biological data is a very difficult task because of two major reasons. The first is connected to a natural (JINR), Dubna, Russian Federation, and the

tendency of life to create complicated and nonrepeating patterns. Thus, the building of a homogeneous statistical ensemble requires an Ministry of Education and Science of the

extremely large data set. The second difficulty is the lack of simple but qualitative correct models. The ab initio approach is often Republic of Serbia:

impossible because of the intrinsic complexity of biological systems that is very difficult to express in mathematical language.

We plan to overcome the first obstacle by the development of the automated information system (AIS), based on the machine learning
techniques, for systematic acquisition and preprocessing of experimental data, followed by automated segmentation, identification, and
characterization of the biologically relevant structures. This system will enable efficient manipulation and visualization of obtained
results, which are necessary prerequisites for advanced statistical analysis and modeling. As an alternative to direct modeling, we

propose the use of the Morphological method, based on the topology, singularity, and catastrophe, that has proved its usefulness in

modeling structurally stable patterns in physics. In essence, modeling reduces to the systematic inspection of the experimental data in Laboratory of Radiation Biology
parametric space, made possible by the AlS, looking for the change of the shape characteristic for certain universal abstract prototypes,

(such as cusp, swallowtail, or elliptic umbilic) known from the catastrophe and singularity theories. _




I. 3apaum no coBmectHoMy npoekTy JIPB, JIUT um. M.I'. MewepsikoBa OUAN «BioHlit»:

1. PaspaboTka anropuTMOB Ha 6a3e MeTOL0B KOMMbIOTEPHOIO 3PEHMUS, MaLULMHHOIO 06YYeHUs U ryb6oKoro obyyeHus ons sagad
coBMecTHoro npoekta J1Pb, JIUT:

e 3apgava knaccudukaLmm TpaeKTopuUmM 1abopaToOPHbIX XXMBOTHbIX B yCTaHOBKe «BogHbIi nabupuHT Moppucan;

e 3apgava knaccudukalmm naTTEPHOB NOBeAEeHUS 1a6OPaTOPHbIX XXMBOTHbIX B YyCTaHOBKe «OTKpbITOEe noney;

e PaspaboTka Beb6-cepBuca AN aHaIM3a TPAaeKTOPUIM JTabopaTOPHbIX XXMBOTHbIX B yCTaHOBKe «BoAHbIn nabupuHT Moppucan,
e ABTOMaTM3auUusa Mopdonorudyeckoro aHanusa B akcnepmmeHTax JIPb OUAU c npumMmeHeHneM HermpoceTeBOro noaxoaa.

2. PasButune Be6-uHTEpdenca «BioHlit», Bkiroyan cosgaHne naHenn MHCTPYMEHTOB Al c6opa M aHHOTUPOBAHUA AaHHbIX 9KCMEPUMEHTOB,
npoBoAnMbIX rpynnown ¢usmnonoros JIP6 ONAN.

3. Paspa6oTka anropuTMoB AJ1A 3afa4M MHCTaHC-cerMeHTaumm (instance-segmentation) B M1306paeHUsAX rMCTONOMMYECKUX NpenapaToB
Ans MopdosIornyeckoro aHanmsa.

Il. 3apaum no Be6-pecypcam:

e PasButne akocuctembl ML/DL/HPC reteporeHHon nnatdopmbl «HybriLIT» B yacTn NoAroToBKM y4e6HbIX MaTepnanos AJis
nofb3oBaTtenieh CUCTEMDI.

e [lopnepxka caiTa reteporeHHow nnatpopmbl «<HybriLIT» (hlit.jinr.ru).

e WHpopmaumnoHHaa nogaep)xka canta KOMNbOTEPHON UAEHTUPUKALNK, XapaKTEPUCTUKN U MOAENMPOBAHUSA TMCTONOMMYECKUX
[aHHbIX NpoekTa B pamkax CornatleHus o coTpyaHmyectee Mexay O6beMHEeHHbIM UHCTUTYTOM siaepHbIX uccnegosaHuin (J1IPB,
JTNT nm. M.T. MewepsikoBa OUAN), fly6Ha, Poccuitckas depepauus, ¥ MMHUCTEPCTBOM 06pa3oBaHuMs U Haykn Pecnybinku
Cepb6us (it4bio.jinr.ru).

lll. MoproroBka cTaTen u yyacTue B KOH(PpepeHUUsaxX No pesyibTaTaM BbINOJIHEHHbIX paboT.



Alexey Stadnik, Oxana Streltsova, Dmitry Podgainy, Inna Kolesnikova, Yuri Butenko, Andrey Nechaevskiy, Anastasia Anikina, Timur Gudiev, Alexey
Streltsov. Neural Network Approach to the Problem of Image Segmentation for Morphological Studies // CEUR Workshop Proceedings. —
ISSN:1613-0073. — 2021. — Vol. 3041. — C. 316-320. URL.: http://ceur-ws.org/Vol-3041/316-320-paper-58.pdf

A.l. Anikina*, D. Podgainy, A. Stadnik, O. Streltsova, I. Kolesnikova, Y. Severiukhin and D. Savvateev. Application of a neural network approach to
the task of arena marking for the «Open Field» behavioral test // The 6th International Workshop on Deep Learning in Computational Physics
(DLCP2022). — Track3. Machine Learning in Natural Sciences. — V. 429. URL: https://pos.sissa.it/429/017/.

Distributed computing and grid-technologies in science and education (GRID 2021), July 5-9, 2021, JINR, DUBNA, RUSSIA.
6th International Workshop on Deep Learning in Computational Physics (DLCP-2022), JULY 6-8, 2022, SINP MSU, Moscow, Russia.
Workshop «Computational biology and physics», April 28, 2022, Dubna, MLIT, JINR.

10th International Conference Distributed Computing and Grid Technologies in Science and Education (GRID 2023), 03-07 July 2023, Joint
Institute for Nuclear Research, Dubna, Russia.

Information and Telecommunication Technologies and Mathematical Modeling of High-Tech Systems 2023 (ITTMM 2023).

The international workshop “Modern information technologies in biology and medicine”, 22-24 November 2023.


http://ceur-ws.org/Vol-3041/316-320-paper-58.pdf
https://pos.sissa.it/429/017/

Cnacu6o 3a BHMMaHue!



	Слайд 1
	Слайд 2
	Слайд 3
	Слайд 4
	Слайд 5
	Слайд 6
	Слайд 7
	Слайд 8
	Слайд 9
	Слайд 10
	Слайд 11
	Слайд 12
	Слайд 13
	Слайд 14
	Слайд 15
	Слайд 16
	Слайд 17

