[Tucema B QUAM. 2020. T. 17, Ne 1(226). C.84-85

PAJMOBHOJIOI UM, 9KOJIOTUA U AJEPHAA MEIWIIMHA
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Understanding of the human brain architecture and its neuronal functional connectivity is
an important neuroscience goal, because it may help to understand how the brain processes a
large-scale information stream. Resting-state functional Magnetic Resonance Imaging (IMRI) is
a popular neuroimaging tool that measures spontaneous low-frequency fluctuations in the BOLD
(Blood Oxygenation Level Dependent) signal to investigate the functional architecture of the brain.
In resting state one can reveal the co-activation of definite brain regions in distributed networks,
called resting-state networks, which are selected by Independent Component Analysis (ICA) of the
fMRI data. Although ICA decomposition in IMRI is widely used to identify networks, there is still
no unique standard selection criterion to determine networks with potential functional connectivity.
One of the main difficulties with component analysis is the automatic selection of the ICA features
related to brain activity. In this paper, we describe an implementation of PICA-based algorithm
for automatic selection of resting-state functional networks on Digital Lab Platform, including
data processing on the Kurchatov Institute Supercomputer and Data Analysis Module, which can
be used to detect neural networks and reduce subjectivity in ICA component assessment. In this
work, rest-fMRI data sets were used, obtained on a Siemens Verio Magnetom 3T Tomograph of
the Kurchatov Institute Resource Center.

BrisicHeHHe apXHUTEKTYpbl YeJOBEYECKOr0 MO3ra U ero HeHpoHaJbHOH (DYHKLHOHANBHOH CBSI3HO-
CTH BJsIeTCSl BaXKHOH 3afaded HeHpOOHONOrHH, MOTOMY 4TO 3TO MO3BOJHT MOHATh, KAKHUM 00pa3oM
MO3T crpaBJjsieTcsi ¢ 06paboTKOH cBepX00JbIIOro NoToKa HH(popMauuu. PyHKIHOHANbHAS MArHHTHO-
pesonaHcHasi Tomorpadusi (PMPT) B cOCTOSIHHM NOKOSI — MOMYJISIPHBIH HHCTPYMEHT HelpoBH3yasu-
3allM{, U3MepsIIOILUH CIOHTAHHble HU3KOUacTOTHble KoJebaHusi curiana BOLD (B 3aBucumocTtH oT
YPOBHSI OKCHI'€HAaLMHd KPOBH), AJIsI HCC/IeNOBaHHsl (YyHKLHOHANbHON apXUTeKTyphl Mo3ra. B cocrosi-
HHUU TIOKOS MOXKHO OOHapy>KHUTb KOAKTHBALMIO ONpeleJeHHbIX obsacTell Mo3ra B pacnpejeseHHbIX
CeTsX, Ha3blBaeMbIX CETSIMM B COCTOSIHHH I10KOS, KOTOpble BbIOMPAIOTCS € MOMOILBIO aHa/l13a He3aBH-
cumbix KomroHeHT (ICA) nanubix GMPT. Xors pasnoxenue ICA B ¢MPT wunpoko ucrosb3yercs
17151 UAeHTH(HUKAIUK (PYHKIMOHAJBHO CBSI3AHHBIX 00J1aCTed, 0 CUX MOp HET €IHHOro CTaHIapTHOro
KpUTepusi BeIGopa IJIs1 OTpelesieHHsl CeTel ¢ MOTeHIHaNbHON (DYHKIHOHAJBHOH cBsi3HOCTbIO. OnHON
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M3 OCHOBHBIX TPYHIHOCTeH NpH aHa/lU3e He3aBUCHMBIX KOMIIOHEHT SIBJSETCS] aBTOMATHUECKHH BbI-
6op dynkuuit ICA, cBsi3aHHBIX C MO3rOBOH JesiTeNbHOCTbIO. B cTaTbe omMchiBaeTcs BHeApeHHe Ha
nnatopme Digital Lab anroputrma aBToMaTHuecKoro Bbl6opa (DYHKLHOHANBHBIX CETeH B COCTOSHUH
TMOKOSI, OCHOBAHHOTO Ha METOIE BepOSTHOCTHOTO aHa/ju3a He3aBUCHMbIX KoMmrnoHeHT PICA. Pa6o-
Thl BKJIOYAIOT B cebs B TOM YHCJie OPraHU3aLMI0 00paGOTKH HaHHBIX Ha cynepkommbioTepe HMLL
«KypuaToBCcKHil HHCTHTYT» U pa3paboTKy clelraabHOro Monyssi Ha nsatdopme Digital Lab nns mo-
C/IeYIOLEro aHa/nu3a NaHHBIX, 03BOJSIOLEr0 BhISIBASTL HEHPOHHbBIE CETH W CHHUIKAIOLIETo CyObek-
THBHOCTb IIPH OLIEHKe He3aBUCHMbIX KoMroHeHT ICA. B naHHO# paboTe GBLIN MCMO/Ib30BaHbl JaHHbIE
¢GMPT B cocTosiHHHM TOKOsl, MoJydeHHble Ha Tomorpage Siemens Verio Magnetom 3T pecypcHoro
neHtpa HULL «KypuaToBCKHE HHCTHTYT».
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