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CbAbPXKAHME HA AEKLMATO

1. BroAormyHo 06OCHOBAHM MOAEAM HAO HEPBHUTE KAETKM M HO
BOB3KMTE MEXKAY TAX

2. NEST Simulator - 6nbAmoTeka 3a CMMyAadUMI HO OMOAOTUYHO
OOOCHOBAHM MOAEAN HO MO3bYHATA OKTMBHOCT

3. TunoBe AQHHMU, U3MOA3BAHM 30 MOAEAMPAHE HO MO3bYHATA
OKTUBHOCT

[Tpmmepu:

= MOAEA HA 3PUTEAHATA CUCTEMO
= MOAEA HO OA3AAHUTE TAHTAMM U reinforcement obyyeHmne

= CUMYAQLMOHHO M3CAEABOHE HA BAMAHMETO HA Bb3PACTTA
BbOXY BPOb3KMTE B MO3bKA

» CUMYAQLMOHHO M3CAEABOHE HO edoekTa OT ,,MoBpeAn”
(A€31M) B MO3bKO



MoAaeAnpaHe HO HMBO HEBPOOH
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[TOTEHLLMAA HO KAETBYHATA MEeMBDPAHA
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MoAaeAnpaHe HO HMBO HEBPOOH
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YpasHeHMs HaO Hodgkin-Huxley
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TMNoBE CHMHAMNCU
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II\/\OAG/\I/I HAQ CMHAMCKW, OCHOBOHM HA NMPOBOAMMOCT
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I MoAEAM HO CUHAMCU C MOCT-CUHAMTHUYEH TOK
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AAQMNTALMEG 3AABMXKBAOHA OT CbOUTME
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IAAOI‘ITCILLVISI 30ABMXXBOAHA OT HEBPOMOAYAATOP
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NEST Simulator - cpeAcTBO 30
MOAEANPAHE HO MO3bKO

[1peAOCTOBS:
» HaaA 50 MOAEAQ HO HEBPOHM, OMMCAOHM B AMTEPRATYPATA
» Haa 10 MOAEAO HO CUHAMCKH, BKAIOYMTEAHO NMAQCTUYHM

= BR3MOXKHOCT 30 AEOUHMPAHE HAO TOAEMMU CTRYKTYPM OT
EBPOHM U BPB3KUTE MEXAY TAX, BKAKOYUTEAHO OT
EKCNEPUMEHTAAHM AGHHU MAM TEOPETUYHO AEPUHMPAHM

» Bb3MOXHOCT 30 HOBAIOAEHME HO CUMYAALMATA HO HMBO
HEBPOH

= PABOTM HO KOMIMIOTbPHM KOHAOUTYPALMKM OT HOCTOAHMU U
NPEHOCUMM AO CYNEPKOMMIOTPU




[TomaoXeHna Ha NEST Simulator

MoAEAUTE MNPEAOCTABAT BL3AMOXHOCT 30 HEMHBA3MBHM
M3ICAECABAHNA HQA.

» MO3bYHATA AKTMBHOCT MPU PA3AMYHU MAPRAMETPU HA
MOAEAC

= BAMAHME HA CTPYKTYPHUTE MOOMEHM B MO3bKA (A€3UM
MAU 30TYyOQA HA BPbB3KM)

= BAUSHME HA Bb3PACTTA BbPXY MAPAMETPUTE HO
MOAEAUTE (BPDL3KM MEXAY CTRYKTYPUTE B MO3bKA)




TnoBe AQHHU, U3MOA3BAHM 30 MOAEAMPAHE
HO MO3bYHATA AKTMBHOCT

» A3MEPBAHMA C AbADOKM EAEKTPOAM — ACBAT
MHAOOPMALLMA CAMO 30 KOHKPETHA OOAQCT OT MO3bKA

» EEG 3anmncum — AaBAT MHADOPMALMSA 30 AKTMBHOCTTA HA
MO3bYHATA KOPAO

| (fIMRI) M300paxXEHUT — AQBAT UHADOPMALUS 30
PUMEPHATA CTPYKTYPA HA MO3bKA

[1CXO-CPU3MOAOTUHHN EKCNEPUMMEHTU — AQBAT
MHAMPEKTHA MHAOOPMALMA KOK MO3bKbT OOPaBOOTBO
BbHLLIHUTE CTUMYAM (M300PAXKEHMS, MUPUC, 3BYK, AOTMP U

AP.M.)




EEG namepBaHMa HO MO3bYHATA AKTMBHOCT

EEG ceH3opuTte M3MepBaT NOCT-CUHAMTUYHUA MOTEHLMAA, HO
CAMO HO MO3b4HATA KOPA.
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[Tormep 3a ,,00PATHO MHXXEHEPCTBO' HO
AQKTMBHOCTTA HAO MO3bKa OT EEG AQHHM
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MRI (fMRI) AQHHM

MRI NpeAOCTABI AETAMAHO M30DPAXKEHME HAO MO3bKA. OT TIX MOXE AQ ObAE
NOAYHEHO MHAOOPMALMSA M 30 CBbP3AHOCTTA HO OOAQCTUTE B MO3bKA.




[Tonmep 1: M3BAM4aHE HO
OMALLMA 30 BPBb3KMTE B
YHATA KOPA OT MR

A Whole-Cortex Probabilistic
Diffusion Tractography
Connectome

Burke Q. Rosen, Eric Halgren
eNeuro 22 January 2021, 8 (1)
ENEURO.0416-20.2020; DOI:
10.1523/ENEURO.0416-20.2020

| Research Article: New Research 6 of 21
eMeuro
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Figure 1. Probabilistic diffusion tractography structural connectome of the human cortex. A, Group average (V= 1065) structural
connectivity matrix consisting of the 360 HCP-MMPS1.0 atlas parcels organized into 10 functional networks. Raw streamiine counts
are fractionally scaled yielding the log probability F .. The white amows highlight the diagonal which contains contralateral homo-
logs. B, The first row of the connectivity matrix, showing connection probabilities from left V1 to all other parcels, projected onto the
fsaverage template cortex. C, Single subject (100307) valume ray casting visualization of left Vi-originating streamline probabilities
within the skull-stripped T1-weighted structural MR volume. D, Ten functional networks, adapted from Ji et al. 2019), within HCP-
MMPS1.0 atlas. These are indicated by red boxes in panel A.

January/February 2021, 8(1) ENEURO .04 16-20.2020 eNeuro.org



[Tommep 2: NU3BAn4aHe
coopmMmaLmg 30
Ob3KNTE B AbAOOYMHAO B
O3bka Ot MR

Alemdn-Gomez, Y., Griffa, A., Houde,
JC. et al. A multi-scale probabilistic atlas
of the human connectome. Sci Data 9,
516 (2022).
hitps://doi.org/10.1038/s541597-022-
01624-8

www.nature.com/scientificdata/
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Fig. 1 Processing workflow to create the multiscale probabilistic atlas of the white matter (MultiConn). (a)
Processing steps applied to each subject. (b) Spatial probability map for a bundle 1n each of the scales. (c) Atlas-
based connectomes computed using the developed multi-scale atlas.



[1CUXO-AOM3NOAOTUYHM EKCMEPUMEHTU —
AHAUPEKTHA MHAOOPMALMS 30 PADOTATA HO
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[Toumep: MOAEA HA 3PUTEAHATA CUCTEMA

TOBA € HAM-M3Y4OBAHATA CMCTEMA B MO3bKA OT BEKOBE, MOPAAM KOETO MAMA HOTPYMAHM
AUTEPATYPHM 30 CTPYKTYPUTE B MO3bKA, TAXHATA POAS M B3AMMHC CBbP3AHOCT. MOAEADBT
HWM C€ OCHOBOBA HA TAX U U3MOA3BAME CAMO MCUXO-COUIMOAOTUYHM EKCMIEPUMEHTH
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Salsency mag ‘ Spacial descrptons
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Mopaen Ha LGN HeBpoHUTE

Casti, A., Hayot, F., Xiao, Y, Kaplan, E., A simple model of retina-LGN fransmission, J. Computational Neuroscience,
2008, vol.24, pp. 235-252
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msdad  Mozien Ha HEBPOHUTE B HEOKOPTEKCa

Meffin, H., Burkitt, A. N. and Grayden, D. B., An analytical model for the large fluctuating synapftic conductance
state typical of neocortical neurons in vivo, J. Computational Neuroscience, 2004, vol.16, pp.159-175
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MOAEA HA 3PUTEAHATA CUCTEMO
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[nests:
PeLenTopHM MOAETA HO
QOOTOYYBCTBMTEAHUTE PELLENTOPM B PETUHATO
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CTpyKTYPQA M YYBCTBMTEAHOCT B
MbPBMYHATA 3PUTEAHA KOPO
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PeLenTtopHM MOAETA HA HEBPOHMTE B
MbPBMYHATA 3PUTEAHA KOPA
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AQTEPAAHU BPOBL3KMU B VI

Excitatory connections from E1 to E1
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AQTEPAAHU BPOBL3KMU B VI

Excitatory connections from E1 to |11
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Excitatory connections from E2 to 12
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AQTEPAAHU BPOBL3KMU B VI

Inhibitory connections from I1 to E2
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Inhibitory connections from I1 to 12
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BOb3KM MEXAY TAAQMYCA U V|

Receptive fields of E1 from LGN ON1
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CTpyKTYypQ HO MT

M.-J. Escobar, G. S. Masson, T. Vieville , P. Kornprobst, Action Recognition Using a Bio-Inspired
Feedforward Spiking Network, Int J Comput Vis (2009) 82: 284-301
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Bob3kM OT VI Kb MT
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sdsbts \CKOAMPOOAHE HA M3XOAQ HA MT K V1

B. S. Webb, T.y Ledgeway, P. V. McGraw, Relating spatial and femporal orientation pooling to population decoding solutions in human vision, Vision Research 50 (2010)
2274-2283
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et MSTA CTPYKTYPO

Layton, O. W., Fajen, B. R., Possible role for recurrent interactions between expansion and contraction cells in
MSTd during self-motion perception in dynamic environments, Journal of Vision (2017) 17(5):5, 1-21
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MT KbM MSTd BPOB3KM
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reinforcement obyyeHme

» LIP, 4
YV(t+1)-V(t)

SC

saccade g saccade g

—»  excitatory synapses —  dopamine synapses i
-¢  §(t)=SNc=F(r(t) +~vD1(t +1) — D1(t))

—8 inhibitory synapses @ —  anti-dopamine synapses

Koprinkova-Hristova, P. et al., BG SIAM (2018), NEST (2019,
2020)
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» lateral connections with short-range excitation and long-range
inhibition

Wijpq = Ae 202 —C d = \/(xl — xp)z + (yl' — 3’19)2

lateral connections with negative center and positive surround shape

one-to-one interlayer connections

short-range excitation and long-range inhibition connectio

, . _JAayeTlAd/m At >0
Dopamine synapses: STDP(At) = {A_e—IAtI/r_ 0= AL,A_>0

, : . _fageAd/z At > 0
Anti-dopamine synapses:  STDP(At) = {A_e—lAtl/r_ PR AL,A_<O0
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Training input currents Tor the lef and right LIP neurons in cass of cormasct respaoncs "lait”
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—__- STDP

~~ synapses

Koprinkova-Hristova, P. et al., AlAl (2020) and I[JCNN
(2020)
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cEEAY 13non3saHe Ha EEG M3amepBaHUATA HO
MO3bYHATA OKTMBHOCT
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MoO3b4eH TeEMNAENT

This template is under construction and may change or disappear without notice

Human - Talairach Atlas
terms of use | about | contact

Regions in this slice (region hierarchy)

0:* 2
10 : Left Cerebrum.Temporal Lobe

1009 : Left Cerebrum.Frontal Lobe.Medial Frontal Gyrus.Gray
Matter.Brodmann area 6

1011 : Right Cerebrum.Frontal Lobe.Medial Frontal Gyrus.Gray
Matter.Brodmann area 6

1045 : Left Cerebrum.Frontal Lobe.Paracentral Lobule.Gray Matter. Brodmann
area 31

1046 : Left Cerebrum.Frontal Lobe.Paracentral Lobule

1047 : Inter-Hemispheric.”.Paracentral Lobule

104% : Right Cerebrum.Frontal Lobe.Paracentral Lobule.Gray Matter.Brodmann
area 31

1051 : Left Cerebrum.Frontal Lobe.Paracentral Lobule.White Matter

1052 : Right Cerebrum.Frontal Lobe.Paracentral Lobule.White Matter

107 : Inter-Hemispheric

1077 : Left Cerebrum.Frental Lobe,Superior Frontal Gyrus.Gray
Matter.Brodmann area 6

1078 : Right Cerebrum.Frontal Lobe.Superior Frontal Gyrus.Gray
Matter.Brodmann area 6

1094 : Right Cerebrum.Frontal Lobe.Sub-Gyral.Gray Matter.Brodmann area 6
12 : Right Cerebrum.Temporal Lobe.Inferior Temporal Gyrus

121 : Left Cerebrum.Temporal Lobe.Fusiform Gyrus

122 : Right Cerebrum.Temporal Lobe.Fusiform Gyrus

123 : Left Cerebrum.Temporal Lobe.Fusiform Gyrus.Gray Matter.Brodmann
area 20

124 : Right Cerebrum.Temporal Lobe.Fusiform Gyrus.Gray Matter.Brodmann
area 20

125 : Left Cerebrum.Limbic Lobe.Parahippecampal Gyrus

127 : Right Cerebrum.Limbic Lobe.Parahippocampal Gyrus

128 : Left Cerebrum.Temporal Lobe.Fusiform Gyrus.White Matter

129 : Left Cerebrum.Limbic Lobe.Parahippocampal Gyrus.Gray
Matter.Brodmann area 36

13 : Right Cerebrum.Temporal Lobe.Inferior Temporal Gyrus.Gray
Matter.Brodmann area 20

130 : Right Cerebrum.Limbic Lobe.Parahippocampal Gyrus.Gray
Matter.Brodmann area 36

131 : Right Cerebrum.Temporal Lobe.Fusiform Gyrus.White Matter

133 : Left Cerebrum.Limbic Lobe.Parahippocampal Gyrus.White Matter
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