18 wmtoHs cocrosicst cemunap Jlabopamopuu paou-
ayuonnoii ouonozuu u Jlabopamopuu ungpopmayuon-
HbIX MEXHON02UIL, TIOCBSILEHHBII COBMECTHOMY MPOEKTY,
HaTIpaBICHHOMY Ha CO3[aHWe WH(POPMAIMOHHOW CHCTE-
mbl (MC) mi1st aHanmi3a 1MoBeACHYECKUX U matoMopgosio-
IMYECKMX M3MEHEHHUI B IICHTPAILHON HEPBHOH cucTeMe
TIPH WCCIICNOBAaHUH PE3yIETaTOB BO3JCHCTBUS WOHU3H-
PYIOIIETO M3IY4YCeHUS U IPYTUX (PaKTOpOB HA OHOIOTHYe-
CKHe 00BbEKThI. Vess COBMECTHOrO MpoeKTa BO3HHUKIIA Ha
OCHOBE 3a/1a4, CTOSIIIUX IEPEe/l CEKTOPOM PaIHalliOHHON
¢usuonorum JIPb OUSUN, nns 3¢p¢heKTHBHOTO pelIeHus
KOTOPbIX W BO3HHKJIA HeO6XO[ll/IMOCTI) IPUBJICUCHUA CO-
BpemeHHBIX UT-pemennii. IC co3maercs Ha 0a3e rere-
poreHHO# BeramcIHTENbHON TaTdopmer HybriLIT (JIUT
OUN), umeromieil B CBOEM pacIopsKEHUH KaK CpeicTBa
JUISL pa3pabOTKH TaKUX CHCTEM, TaK U MOIIHBIEC BBIYHCIIN-
TEJBHBIC PECYPCHI CYTIEPKOMITBIOTepa «[ OBOPYHY.

B pabore cemuHapa, IMPOBEJCHHOTO B YyAAJCHHOM
dbopmare, npuHsuM yuactre Oosee 70 4YeNIOBEK, Kak CO-
tpynHukoB JIUT u JIPB, Tak u cneunanuctos u3 [epmanum,
IlIBeiiapuu 1 Jpyrux CTpaH.

Ha cemunape ObUIM TpeACTaBiCHBI LIECTh JIOKIa-
JIOB, TEMBbI KOTOPBIX MOYKHO Pa3JeJUTh Ha TPU TPYIIIHI:
1) pagmoOnonormuecKrue HMCCISNOBAHUS M METOOBI 00-
pa60TKI/I MOJYYCHHBIX OKCHIECPUMCHTAJIBHBIX JaHHBIX
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(moxmamunkn — . A. Konecanxona, 1O.C. CeBeproxuH);
2) apXUTeKTypa MPOEKTHPYeMOi HH(POPMALMOHHOH cu-
crembl (moxmamunkun — lO.A.Byrenxo, /1. M.Mapog);
3) pa3paboTka anropuTMOB Ha 06a3e KOMIBIOTEPHOTO 3pe-
HUSL ¥ Ha OCHOBE TEXHOJIOTWH TTyOOKOTo 00yueHwus (10-
knaguuka — A.B. Cragauk, A. C. Bynaro).
[IpencraBneHHble NOKIAABI JOCTATOYHO MOAPOOHO
OCBETHJIM CyTh JESITENLHOCTH pabo4yux Tpyil, chopMu-
poBaM TpeACTaBICHHE Yy Clyliareiaed o pabodeM mHpo-
mecce, aKTyaJbHOCTH 3aJad, BO3HUKAFOIIUX TPYIHOCTSIX
U crocobax ux mpeonponieHuA. JloKiIanel pagrnoOnoIoroB
MOYKHO NPUPABHATb K BUPTYaJbHON JKCKYpCUU: OIMCaA-
HBI O0IIIME CXEMBI SKCIIEPUMEHTOB, 3Tallbl HCCIIEIOBAHNH,
TIPAMEHSIEMBIE CTIOCOOBI aHAN3a JaHHBIX, TPUMEPHI TIPO-
MEKYTOUHBIX 1 KOHEUHBIX pe3yIbTaToB. B qokmanax Obumn
MIpe/ICTaBIeHBl pa3padoTaHHasl KIMEHT-CepBepHasl apXu-
TEKTypa MPUIOKEHH U CIPOCKTHPOBAaHHAS 0a3a TaHHBIX,
MPOTOTHIT TIOJIb30BATEIbCKOTO BeO-MHTEpdeiica, OCHOB-
HbIE KOMIIOHEHTHI U MHCTPYMEHTApUi JJIsl BU3yaJIU3aluu
W aHajHM3a JaHHBIX, B3aMMOJICHCTBUS C CHCTEMOW XpaHe-
HUS JAHHBIX JUIS Pa3IMYHBIX TPYII HCCieAoBarenei. B
QITOPUTMHUYECKOM YacTH OBUIO PACCKa3aHO O BO3MOXK-
HOCTH aBTOMAaTH3alll{ MpoIecca BBIACICHUs, CerMeHTa-
WU A KITacCU(PHUKAINN KIETOK TOIOBHOTO MO3Ta Ha M30-
OpaKeHUSIX THCTOJOIMYECKHUX IperaparoB, a B Ka4eCTBe

On 18 June, a joint workshop of the Laboratory
of Radiation Biology (LRB) and the Laboratory of
Information Technologies (LIT) was held online. It was
dedicated to their joint project of an information system
(IS) for analyzing behavioral and pathomorphological
changes in the central nervous system after exposure of
biological objects to ionizing radiation and other factors.
The idea of the joint project emerged from the problems
facing the Radiation Physiology Sector of LRB JINR,
the effective solution of which requires a modern IT in-
frastructure. The IS is being created on the basis of the
HybriLIT heterogeneous computing platform (LIT JINR),
which has both the means to develop such systems and
powerful computing resources of the “Govorun” super-
computer.

More than 70 people, both LIT and LRB employ-
ees and specialists from Germany, Switzerland and oth-
er countries, took part in the seminar, held in a remote
format.

The workshop comprised six reports, which ac-
tually represented three fields: 1) radiobiological re-
search and experimental data processing (I. Kolesnikova,
Yu. Severiukhin); 2) the architecture of the information

system under development (Yu. Butenko, D.Marov); and
3) design of algorithms based on computer vision and
deep learning technologies (A. Stadnik, A. Bulatov).

The reports were concerned with the working groups’
activity and formed an understanding of the work process
among the audience, the relevance of the tasks, and the
arising difficulties and ways to solve them. The reports of
radiobiologists could be equated to a virtual tour show-
ing the layout of the experiments, research stages, data
analysis methods, and examples of intermediate and final
results. The reports on IS development covered the creat-
ed client-server architecture of the application and the de-
signed database, the user web interface prototype, and the
main components and tools for data visualization and anal-
ysis, as well as for interaction with the data storage sys-
tem for different research groups. In the algorithmic part,
the possibility was described of automating the process of
isolation, segmentation, and classification of brain cells in
histological preparation images. The use of different archi-
tectures of deep neural networks was proposed as the main
tool, and a data set consisting of images previously labeled
by LRB experts, where brain cell classes were highlighted



OCHOBHOTO HHCTPYMEHTA MPEIUIarajgoch HCIOIb30BAHUE
Pa3IMYHBIX APXUTEKTYpP ITyOOKMX HEHMPOHHBIX CETEH, JUIst
00yueHHMsI KOTOPBIX CO3/1aH HAOOp TaHHBIX, COCTOSIINHI 13
MPENBAPUTENILHO pa3MeueHHBIX dkcnepramu u3 JIPb uzo-
OpakeHHil ¢ BBIJCICHHBIMH KJIACCAMHU KIIETOK TOJIOBHOIO
MO3ra COIVIACHO THUITY UX HapyIICHHS.

[IpencTaBneHHble B paMKax CeMHHapa pe3ylIbTaThl
COBMECTHOH JIESTEIbHOCTH IOATBEPKAAIOT BO3MOKHOCTD
UX MPUMEHCHUA JIA pCHICHUA 3aAa4d MaTOTUCTOJIOTUN U
HEHPOTHCTOJIOTHH, YTO MOMOKET ITOBBICUTH Ka4eCTBO MO-
JTy49aeMbIX PE3yJIbTaTOB M CKOPOCTh NX MOIYUECHUS 32 CUET
pa3pabOTKU aJropuTMOB, MO3BOJISIOIIMX aBTOMATH3HPO-
BaTh MPOIECCH aHAIN3a JIAaHHBIX.

B pamkax mpoekTa pemaroTcs HpoOIeMbl XpaHe-
HUS SKCHEPHMEHTAJbHBIX MAaHHBIX M JIOCTyNa K HHM.
PaspadateiBacmass IC cMOXET y4ecTh BCE HIOAHCHI pa-
OOTBI COTPYIHHKOB CEKTOpa pajlallMoHHON (hr3nonoruu
JIPB u co3nats ynoOHyr0 HH)OPMAIIMOHHYIO CpeIy, KOTO-
pasd mO3BOJIUT YIPOCTUTH U aBTOMATU3UPOBATH KOMITJICKC-
HBI aHalM3 BCEX MOJNYYCHHBIX JIAHHBIX, HUBEIMPOBATH
pHUCK TOTepH HH(OpMALIHU, 00ECIICUUTh JOITOBPEMEHHOE
XpaHECHUE DKCICPUMEHTAJIBHBIX NJAHHBIX U leO6CTBO J0-
CTyIa K HAM.

Jloknapl BRI3BaIH OOJIBIION HHTEPEC Y CIyIIaTeNeH,
ObLTH 3aJaHBl MHOTOYMCIICHHBIE BOMPOCHI, MPO3BYYAIH
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MPE/UIOKEHUST O pacIIMPeHUH WH()OPMAIMOHHOM cHcTe-
MBI JUUISI PEIICHHS IpyTUX 3a/1a4 B 00IaCTH painaiiOHHON
Omomoruu.

CeMuHap 3aBepIIMIN BBICTYIUICHHS aupekropa JINT
B.B.Kopenskosa n qupextopa JIPb A. H. byras co ciosa-
MU HOJICP’KKH COBMECTHOTO MPOEKTA M O MEePCHEeKTHBAaX
€ro pacIIMpeHHs Ha JIpyrHe HarpaBJIeHHs UCCIIeJ0BaHUH,
npoBoauMsbIX B JIPB.

C marepuanamMy pabOT y4aCTHHKOB CEMHHAapa MOX-
HO O3HAaKOMHUTBCA TO cchUIke https://indico-hlit.jinr.ru/
event/196/.

according to the type of their damage, was created to train
the networks.

The results of the cooperation between the two labo-
ratories presented as a part of the workshop are promising
as regards their application to solve problems of pathohis-
tology and neurohistology, which will help to increase the
quality of the obtained results and the speed of their acqui-
sition due to the development of data analysis automation
algorithms.

The project, in particular, addresses the problems of
storing and accessing experimental data. The IS being de-
veloped will be able to take into account all the specifics
of the work of the LRB’s Radiation Physiology Sector and
provide a convenient information environment, which will
simplify and automate the comprehensive analysis of all
the data obtained, minimize the risk of information loss,
and ensure long-term storage of experimental data and
easy access to them.

The reports arose great interest among the audience.
Numerous questions were asked; proposals were made to
expand the information system into solving other prob-
lems of radiation biology.

Speaking at the end of the workshop, the LIT Director
V.Korenkov and the LRB Director A. Bugay supported the
joint project and welcomed the prospects for its expansion
into other areas of research underway at the LRB.

The materials of the workshop are available at https://
indico-hlit.jinr.ru/event/196/.




