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BTopow rog XXunsHn NMHcTutyTa
KnioyeBble pesynbTrathl
PykoBoAUTENN Hay4YHbIX rpynn
PykoBoacTBo NHCTUTYTa
KnroyeBble NpoeKThl
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Muccua AlRI

Co3faHne yHuBepcanbHbIX CUCTEM
MCKYCCTBEHHOro MHTENNEKTAa,
pelLaroLWmx 3agadm peanbHoOro M1mpa

OcHoBHafda uenb NIHcTutyTa —

HaWTW BO3MOXHOCTU NPUMEHEHNA
NCKYCCTBEHHOI0O MHTESIEKTa

A5 peLUeHUs CNOXHbIX CoLManbHbIX,
9KOHOMWYECKMNX U HaYYHbIX 3agau.
Hay4uHble coTpygHUKN MHCTUTYTa
3aHWUMaKOTCA UCCreLoBaHUAMN

B QYHAAMEHTAsIbHbIX U NPUKNagHbIX
obnacTax. B paboTe Hag cBOMMU
NPOeKTaMn OHU CTPEMATCA NONYUUTb
NPOPbIBHbIE pe3yfbTaTbl B 061aCTH
NCKYCCTBEHHOI0O MHTESINIEKTa U ero
NPUNOXEHUN, y4acTBYA

B dopMUpoBaHnm rnobanbHOM
nccriegoBaTenbCKOM NOBECTKM.

3 AIRI'= pesynbTaTtbl 2022 roga



LieHHOCTK AIRI

YenoBeKOLEHTPUYHOCTb ® Csobopga Hay4Horo
Bblpa)keHus
® OTBETCTBEHHOCTb OTKpPbITOCTb
N BKNag B bygyuiee M NPO3PaAYHOCTb
[TapTHEpPCTBO

N konnabopauyus




TOPOW rof, XXN3HW

HCTUTYTa

Makcum EpeMeHko

eHepanbHbIA gUPEKTOP

B Hawwe BpemMs 06/IMK COBPEMEHHON HayKun
onpepensetr MexancuuninHapHbIi nogxon.
Hayka 06 W He cyliecTByeT OTAENbHO

OT ee NPUMEHEHUSA Ha NPaKTUKe. EN Hy>XHbI
KayeCTBEHHbIE N OObEMHbIE flaHHble, @ PbIHKY
TeXHONormm — nepefosble paspaboTku. Mol

B AIRI pa3BuBaeM Hayu4Hble uccnegoBaHus

B TECHOW Koonepauum ¢ KomaHgamu,
KOTOpble CO3[at0T passinyHble peLLeHns

B 06/1aCTM MaLUMHHOIO 0BYyYeHMs.

Y>e cenyac y4yeHbIM CO BCero Mupa
LOCTYMHbI paspaboTaHHble B AlRI
WHCTPYMEHTbI 19 GUOUHPOPMATUKMY,
Mogenun ons ynydleHns «3peHuns» poboTos
N cambln 60MbLION B MUpPEe HAabop AaHHbIX
ONA KBaHTOBOW XxuMuK. B 2022 rogy HayuyHble
rpynnbl MHCTUTYTa [OBMANCH 3HAUUTENbHbIX
pesynbTaTtoB B 061aCTW MyNbTUMOLANbHOIO
N MynbTN3afa4YHOro obyyeHus,
HEeNpPOCUMBOJIbHbIX METOL0B, XMMUYECKON
dn3nKK, 0byyeHns ¢ NoaKpeneHnem

N MeXAUCUUNNMHaPHbIX UccnenoBaHnin

Ha cTbike NN n HenpoHayk.

Mbl npnaep>XmBaemMca MUCCUN CO3OaHNSA
YHUBepcanbHbIx cuctem A gns peweHmns
3afay peanbHOro Mmpa, BepuM B LLEHHOCTb
cB060bl Hay4YHOro Bblpa>eHus

N OTKpbITOCTb. Y4yeHble AIRI npeactaBnsaoT
Poccuto Ha MexxayHapoaHbIX KOHGepeHLnsax
1 Ny6IIMKYHOTCA B M3BECTHbIX XYpHanax
COBMECTHO C COaBTOpPaMm 13 pasHbIX CTpaH.
3a BTOpOM rof >XnsHn MHCTUTYTa y4YeHble
n3 AIRI ony6nunkosanu 6onee 30 NnpoekToB
C OTKPbITbIM KOAOM W NPOBENN pAg,
Hay4HO-MOMYNAPHbIX U 00pasoBaTeNbHbIX
MeponpuaTuin. B ToM yncne camyro
MacLTabHyo B Poccum JIETHIOK LLKOMY

no N gns CTyAeHTOB N acCnNMUPaHTOB.

9T pesynbTaThl — 3ac/yra KoJsfekTmea
yBJIeYeHHbIX CBOUM AefIOM nccnegoBartenem
AIRI 1 Hawmnx napTHepoOB. BMecTe Mbl CTPOUM
oynyuwee Haykm o6 NN B Poccun,
dopMupyem coobLLECTBO 3HTY3NACTOB

N CTPEMUMCS K HOBbIM L,EeNAM.

He ceKkpeT, UTO NCKYCCTBEHHbIN UHTENNEKT
MeHSeT XWN3Hb obLlecTBa n busHeca.
HayuHble pa3paboTku B obnacTu
reHepatunsHoro N ctann TeXxHONOrnyeckom
OCHOBOW A1 Hanbonee ycnewHblx
NPOAYKTOB 1 cepBUCOB. B crieaytouwem rogy
KpeaTuBHbIN VI 0oMXeH WarHyTb BNepéa.
YTo bygeT cosgaHo 6narogaps aTum
anropuMTMam — COBMECTHbIN BbIBOP yUYEHbIX
n 6msHeca. XXenaro HaM 1 HalWMM NapTHepPam
OOCTUraTb NPOPbIBHbBIX PE3YNbTaTOB Ha NMyTKU
K cosgaHuo cunbHoro M n 6epexxHo
XPaHUTb LLeHHOCTb Y€JI0BEKOLLEHTPUYHOCTM.

A yBepeH, YTo Kaxkabl COTPYLAHUK
MHCTWTyTa BHECET CBOW BKapg, B pa3BuTune
HayKoeMKux TexHonornm A gns pewenus
peasnbHbIX 3afa4 Hallen XN3HMW.
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PykoBogutenu
HaY4YHbIX FPYyMnn

ApTtyp KagypvH

ny6okoe oby4yeHne
B HayKax O XW3HW

Anekcen Ocagunn

HelpouHtepdeinchol

CeMeH bygeHHbIN

[u3alnH HOBbIX MaTepunasnos

AHBap KypmykoB

AHann3 MeanLMHCKNX
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Mwuxann Benses

KoMnbloTepHoe 3peHune
B MeauLuHe

Nnba Makapos
MW B nHaycTpumn

Onbra KapgbIMOH

BruonHbopmaTumka
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EsreHunn bypHaes

ObyuyaeMbli UHTENNEKT

AIRI — pesynbTaTbl 2022 roga



PykoBoaunTenu
HaY4HbIX
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Mwuxaun bypues

HoBble HepoceTeBble
apXUTEKTYpbI

TaTbAHa LLaBpuHa

O6paboTka ecTeCTBEHHOIO

A3blka 1 FusionBrain

NOAARIN

AnekcaHgap lNaHoB

HelpocumBonbHas
WHTerpaumsa

Omutpuin BeTtpos

BepoaTHOCTHOE 06yYeHue
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ApTtem LenmaHoB

O6yyeHue Ha cnabo
pasMeyeHHbIX AaHHbIX

g
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MBaH Ocenepel,

BbluncnurensHbin
MHTEeNNeKT



PyKoBOACTBO
MIHCTUTYTA

Makcum EpemeHko

[eHepanbHbIZ AnpekTop

Mapwus
MapaxoBckas
HR OunpekTop

KOHCTaHTUH
KaTtaHoB

PykoBogutenb
HanpasneHus IT

Mwuxawun bypues

OnpeKkTop No NONCKOBbIM
nccecneoBaHunAaAM

AnekcaHgpa
BpontmaH

,D,leeKTop Mo MapKeTuHry
N KOMMYHUKaUNAM

ol

FOnusa NMNonoBHMKOBA

PykoBoguTens otaena
ropuanYeCcKoro
COMPOBOXAEHUS

TaTbsAHa 'epacuHa

DrHaHCOBbLIN ANPEKTOP

CtenaH MamMoHTOB

['NaBHbI paspaboTumk

Onbra

CypoBeruvHa
[OvpekTop
Mo HayYHO-TEXHNYECKUM
napTHepcTBam






Knro4yeBble NPoeKThbl



Muxaun bypueB

OnpekTop No NONCKOBbLIM
ncenenoBaHnAM

C KaXXgbIM rogom TeXHOOrnm NCKYCCTBEHHOIO
NHTENNTIEKTAa npeo6pa3y+0T MUpP, Aenad >XU3Hb
Ka>aoro n3 HaC HEMHOI o JiydLue.

OHM noMoraroT YeNnoBEeKY C TAXENOMN
N CKYYHOW paboTomn, NO3BOMAT
[obutbca 6onee KayeCTBEHHbIX
pesynbTaToB 3a 60s1ee KOPOTKNM CPOK

n ocsoboxgaroT BpemMa gna TBop4yecTBa.

Mbi B AIRI cTpeMuMca 3arnaHyTb

3a FOpPU3OHT Toro, kak M cospaeTcs
cerofHs, Ytobbl 3aBTpa NPOABUHYTb
rnobasbHble TEXHONOIMN eLle ganblie.
9TO NyTb K YHUBEpPCabHbIM
WHTeNNeKTyanbHbIM CUCTEMaM ANA
Hallen NnoBCceaHEBHOM XN3HU 1 bonee
rny6oKOMY NOHUMaHWO NPUPOAbI
4yenoBeYecKoro pasyma.

3a nocnegHnin rog KonnyecTBo
ony6nunkosaHHbIX AIRI cTaTen
yBennuyunocb. OT NPOEKTUPOBaHMUSA

N NUNOTUPOBAHUA NOEN Mbl NEpPELLNN
K MX aKTUBHOW peanusauum, WwarHynm
Ha HOBYIO CTYMEHb CBOEro pa3BuUTuS.
MHCTUTYT cerogHsa — aTo ogHa

N3 NUANPYIOLLMX OpraHn3aLnin cTpaHbl
No NPeACcTaBNEHHOCTU Ha BeOyLWNX
MUPOBLIX KOHPEPEHLMAX B 0bnacTu
MaLINHHOIo 06y4YeHnNs, rae Mol

He NPOCTO Ny6AMKyeM UccnenoBaHus,
HO MU NPOBOAVM BOPKLLOMbI

N aKkageMmnyeckmne CopeBHOBaHMS.



Mbl BHOCUM BK/af B NOAAEPXKKY
nccnepoBaTenbCcKoro coobLlecTsa,
ny6nKya NCXOOHbIN KO, HaLLMX
pa3paboToK B OTKPbLITOM AOCTYyMe.
Tak>e B aTOM rogy Haw MHCTUTYT
ony6nmkoBasn HECKONbKO Habopos
OaHHbIX, KOTOpble obecnevyar
JanbHenwnnm nporpecc B MegnumnHe

N Xummnyeckon pusmke. Mol paspabotanu
1 ony6nnKoBanu OHNANH-UHCTPYMEHT
ONA NpefckKasaHna y4acTKoB
CBAI3bIBaHUA aHTUTeN ¢ 6enkamu
BUPYCOB 1 BakTepui.

Hawwu anroputMbl yXKe cenyac nomMmoraroT
po6oTaM OpneHTUPOBaTbLCS

B NPOCTPaHCTBe, a NoAAM — UCKaTb
HOBble MaTepunansl.

ol
J

Yenosek co3gaeT TEXHONMOMMN, N Ha NyTH
K MPOPbIBHBbIM OTKPbLITUAM BaXHO
nopAaepXmnBaTtb NPEEMCTBEHHOCTb
NOKOJSIEHNI BHYTPU Hay4YHOro
coobuecTtBa. IMEHHO NMOaTOMY

Mbl ¢ KoMaHgon AIRI yoensem Bpems

He TONIbKO aKTyaslbHbIM UCCNeAoBaHNAM
N paspaboTkam, HO U FOTOBUM
cnepyrolee NoKosIEHNE YYEHbIX.

ATUM NeTomM MHCTUTYT opraHn3oBarn
KpyrnHenwyo B Poccun neTHow
nporpamMmmy rno UCKYCCTBEHHOMY
NHTENNEeKTY ANS CTYLEHTOB

n acnnpaHToB. 150 MoONoAbIX YYeHbIX
npown oTéop 1 NOAYYNIN 3HAHUSA

O CaMblX NepefoBbIX MeToAax
NCKYCCTBEHHOrO MHTENNEKTa.
Mporpamma 6bina paspaboTaHa ans
yXXe Morpy>XeHHblx B Tematuky A
CTYAEHTOB, 1 9TO A0KasbIBaET, YTO

Yy POCCUINCKOrO pblHKa KafpoB ecTb
0onbLwon noTeHuran. Mel Bepum, 4To
COBMECTHbIE YCUUSA OTKPbIBAKOT HOBbIE
FOPWU3OHTbI U PErYNAPHO NPOBOAUM
TemMaTuyeckne Mutanbl U OTKPbITbIE
Hay4Hble CEMUHapbI.

A yBepeH, 4To B cnepyrouwem rogy MHCTUTyT
NPOLAO/IKUT TaK XXe aKTUBHO pa3BMBaTb
nccnepoBaTenbCKMe NPoeKThbl, NMoaLepPXNBaTb
B3aMMOBbIFrO4HOE COTPYAHNYECTBO CO CBOUMM
napTHepamMun N NpeacTaBnATb Poccuio B rnodbanbHON
Hayke 06 MCKYCCTBEHHOM UHTENNEKTE.



MrHoBeHHaAa HeNnpoobpaTHaA

CBA3b

PykoBogutens rpynrbi
«HenpounHtepencoi»
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pUTMUYECKOM
aKTUBHOCTU

O000O

HenponnactuyHoCTb —
dyHOaMeHTanbHOEe CBOMCTBO MOJSIOBHOMO
MO3ra, Niexkallee B OCHOBe NpoLeccoB
HaydyeHnsa. OHa obecneynBaeT
BOCCTaHOBJIEHME PYyHKLMM MO3ra nocne
psfaa HermpoaereHepaTUBHbIX
paccTponcTB. 3anycK ynpasnisieMblX
NpoLEeCCOB HEMPOMIACTUYHOCTU
BO3MOXEH 3a CYeT Co3[aHusA

Anekcen Ocapuunn

Benoyuwnm Hay4YHbIn COTPYLAHUK,

crneynanbHbIX NeTenb o6paTHOM CBA3N,
oTpaxarLwmnx guHaMmnky cobbliTnn,
KOTOpble CBSAA3aHbl C PUTMNYECKON
aKTUBHOCTbIO Mo3ra. 3QPpeKTUBHOCTb

N €CTECTBEHHOCTb TakMUX NeTenNb
HanpPAMYH 3aBUCUT OT 3a0ePXKN Mexay
3TUMK COBLITUAMN B MO3re 1 MOMEHTOM
npeLbABNEHNA COOTBETCTBYIOLWLENO
CUrHana obpaTHOWM CBA3MN.



Llenb rpynnbl «<HenpounHtepdencol» —
nocTpoeHne adPeKTUBHON CUCTEMDI
B3aMMOENCTBMUSA C FOSIOBHbIM MO3rom
yefioBeka Ha OCHOBE TEXHONOrNM
MCKYCCTBEHHOIO MHTENNEeKTa.
HenpoceTeBble anropuTMbl rpynmnbl
NO3BOMIAIOT B peaslbHOM BPeEMEHU
AeKoANpoBaTb COCTOAHUA MO3ra,
npeacKasbiBaTb UX NOABNEHNE

N C onepexxeHneM reHepmpoBaThb
obpaTHyro cBA3b. Nccnegosatenu
nokasanu, YTo Takon nogxon,
NPEeBOCXOANT Klaccmyeckne MetTogbl
MO TOYHOCTU N 3a0EPXKKE OLLEHKN
napamMeTpoB PUTMUYECKON aKTUBHOCTH
Mo3ra.
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HelipoHHas ceTb [lononHeHHbIi dunetp Kanmaxa
AIRI unetp Kanmaxa

B coueTaHum ¢ paspaboTaHHbIMU
anropuTMamu NpPorHo3npoBaHus
napamMeTpoB PUTMUYECKON aKTUBHOCTH
Takoe annapaTHoe pelleHne No3sonseT
dbopmMmpoBaTb 06paTHYO CBA3b

He TONIbKO CMHXPOHHO C COBbITHEM

B MO3re, HO U ornepexas ero, 4to

BefeT K elle 6onee appeKTUBHOMY
NHTEPaKTUBHOMY KOHTaKTY C MO3roM.
9TK noaxonbl GOPMUPYIOT OCHOBY
TEXHOOMMN MITHOBEHHOW

N NPeguKTUBHON HEMPOOBpPaTHOW CBA3M
(i-Neurofeedback n -Neurofeedback),
paspabaTbiBaeMbix B AlRI.

B otnnyme ot 60nblUMHCTBA MOA00OHbIX
pelleHnin, paspaboTaHHbIe FPYNMOn
nopg pykosoacteoM Anekcea Ocaguyero
anropuTMbl Nocne npeaBapuTenbHoON
HaACTPOWMKM BbINOJSTHAKOTCA
HEeNOCPEeACTBEHHO Ha BbIYNCUTESNBbHbIX
MOLLHOCTAX caMuXx aHuedanorpados.
CosMelleHne peructpaynm n obpaboTkun
curHana 93l B 0gHOM YyCTpOMNCTBE
no3BosifeT nsbexaTb Nepecbiikn
AaHHbBIX MEXAY ycunutenem

N NepCcoHasbHbIM KOMMNbIOTEPOM

N ewe 60MblUe COKPaTUTb 3afepPXKKY
B NneTne HempoobpaTHOM CBA3N.

[ns ynpaBneHusa BHELWHUMN
CTUMYNALNOHHBIMWN YCTPONCTBAMMU,
TakUMU KaK TpaHCKpaHuasnbHbIn
MarHUTHbIA CTUMYNATOP UMK Aaxe
NPOCTON MOHUTOP, NCCNnepoBaTenu
MCMOJIb3YOT MOANPULMPOBAHHbIN
yeunutenb NVX-52 ¢ AONOSHUTENbHbIM
TPUrTEPHbLIM BbIXOAOM. 3TOT BbIXOLHON
KaHan no3BonfeT NpakTUYecKun
MrHOBEHHO 00CTaBUTb CUrHan
obpaTHOW CBA3M MO Ha3HAYEHWUIO.

Petrosyan A, Voskoboinikov A,
Sukhinin D, Makarova A,
Skalnaya A, Arkhipova N
Sinkin M, Ossadtchi A.
Speech decoding from a small
set of spatially segregated
minimally invasive intracranial
EEG electrodes with a
compact and interpretable
neural network. J Neural Eng.
2022 Nov 24;19(6)



MopgennpoBaHue, BNIOXXeHne n
conocTaB/ieHMe pacnpepefieHnmn
OAHHbIX HA OCHOBE ONTUMaNbHOIO
TPaHCNopTa U TONOJIOrM4YecKoro

aHannsa AaHHbIX

-

[MocnepgHee pecAaTuneTue
O3HaMeHOoBasI0Cb CBEPXObICTPbLIM
nporpeccom B o6nacTu CUHTe3a
NCKYCCTBEHHbIX JaHHbIX C MOMOLLbIO
HenpoceTen. Cenvac, B 2022 rogy,
Hanpumep, cynepmMmoaenu ans
reHepauum n3obpa>eHnm n TeKCToB,
Takue kak Kandinsky 2.0, DALL-E 2,
GPT3, HaYMHaOT aKTUBHO
NCNOSIb30BaTbCA Ha NPaKTUKe, ynpoLLas
npouecc co3faHnsa KOHTEHTa.

EBreHnn bypHaen

BeOywiunin Hay4YHbIN COTPYOHVK,

j PykosoguTesnb rpynnbl
0 «OByyaeMbln UHTENNEeKT»

HecMoTps Ha wnpokoe
pacrnpocTpaHeHne rnyboKmnx
HEMPOHHbLIX CETEN ANA reHepayunm
AaHHbIX, UX 0B6Yy4YeHne Ha NpaKTuKe
npencTaBfsgeTCA COXHON 3aja4en.
Takune HenpoceTn TPebyroT 60bLIOro
Konm4yecTBa 0byyaroLmx AaHHbIX

N BbIYNCIIUTENBHBIX PECYPCOB.

B TO XXe BpeMA, B OCHOBE TaKUX
HEMPOHHbIX CETEN NexaT CNOoXHbIe
MaTemMaTuyeckme Mogenu.



Mpynna «O6y4yaeMblh UHTENNEKT»
3aHMMaeTCcA paspaboTKON HOBbIX
MaTeMaTuyecknx Moaenen gnsa cuHTesa
WNCKYCCTBEHHbIX AaHHbIX U BegeT
nccnepoBaHus no AByM OCHOBHbIM
HanpaBneHnAM: paspaboTka MeETOL,0B
Ha OCHOBE ONTUMasIbHOro TpaHcnopTa
N TOMOJSIOrMYECKOro aHanmaa gaHHbIX.

Wi
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Tononormnyeckuii aHanus aaHHbix (TDA) —
HefaBHO BO3HMKLWee B N HanpaBneHue,
npeacTtasnstolee cobon CoOBOKYMHOCTb
MeTOoL0B ANA aHanmsa TONosorn4yeckKux
CBOWCTB [l@aHHbIX, ONUCbIBAaEMbIX
MaTemMaTn4eCcKom Mogesbro
MHoroo6pasus. 3a 2022 rog, Hay4Has
rpynna B coTpygHuyecTBe co CKONTEXOM
paspaboTtana psa cnocobosB BHEAPUTb
TDA Kak B reHepaTuBHble,

TakK 1 B NpeguKTUBHbIE MOLENMN.

9TO NO3BOANNO YUNUTbIBATb
TOMONOMrMYEeCKyr creunduky gaHHbIX

N, Kak cnegcreuve, ynyylwmnno Ka4yectso
NMOCTPOEHHbIX Ha HUX MOofEeNen.

[MapTHep npoekTa:

Skoltech

OnTManbHbIN TpaHCMOPT — 3TO obuee
Ha3BaHMe OBLWNPHOro Knacca sagav
HaxoXaeHna appekTuBHOro cnocoba
nepemeLleHmnsa maccol. 3a 2022 rop,
KOMaH[a B COTPYAHNYECTBE

co Ckontexom paspaboTana psg
METOL0B NOCTPOEHUSA reHePaTUBHbIX
Mopgenen Ha ocHoBe OT.

MNony4yeHHble METOAbI NO3BONAOT
pelwaTb NpakTUyeckne 3agaym Ha
state-of-the-art ypoBHe n obnagatot
PALOM HOBbIX BaXXHbIX CBOMCTB, TaKuUX
Kak 6onblias MHTePNpeTUpyeMocCTb

N KOHTPONMPYEMOCTb CBONCTB MOLENN.

p M306paxkeHne
égf ; é: % = 13 NINYHOr O apxmBa
- : / aBTOPOB NpoeKTa

PaboTbl rpynnbl B 2022 ony6nkoBaHbl
B 7 cTaTbAX Ha Beaywmx (Core rank A*)
MeXAYyHapOaHbIX KOHpepeHLnaAX

MO UCKYCCTBEHHOMY UHTENNEKTY

n 4 xypHanax yposHs Q1. Ny6nukauyum
BKNOYaKOT B cebs Kak paboTbl

No pa3BUTUO METOLO0B B YKa3aHHbIX
HanpasneHusax OT n TDA, Tak

N NPUNOXEHNA 3TUX METOLOB

Ana 06paboTKM BU3YyanbHbIX

1 nocnepoBaTesibHbIX AaHHbIX.

A. Korotin, A.Kolesov, E.Burnaev.
Kantorovich Strikes Back!
Wasserstein GANs are not
Optimal Transport? NeurlPS

Representation Topology

Divergence: A Method for
Comparing Neural Network
Representations. 2022.




3D KOMMNbIOTEPHOE 3pEHNE
ANA UMPPOBOIro CoxpaHeHuUs
KYyNbTYPHOro Hacneaus

EBreHun bypHaeB
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PykoBoaMTENb rpynmbl

0 «OByYaeMblii UHTENNEKT»

Mpobnema coxpaHeHus

N PEKOHCTPYKLMM My3€e€eB N NaMATHUKOB
NCTOPUKO-KYNbTYPHOro Hacneauns
aKTyaslbHa BO BCeM Mupe. HekoTopble
NaMATHUKW KYNIbTYPHOro Hacnegms
NOSTHOCTbBIO YTPayeHbl, gpyrue obinm
N3MEHEHbI NN faXe NepecTpPOoeEHbI

B pa3fIMyHble UCTOPUYECKME NEPUNOLbI.
OfMH 13 BO3MOXHbIX MHCTPYMEHTOB
COXPaHEHNA N PEKOHCTPYKLIMM 06BHEKTOB
KYNbTYPHOro Hacneaunsa — nx oumndposka.
Kpome Toro, noflyYyeHHble faHHble
MOXHO MCMOSIb30BaTh A8 CO30aHUA
BUPTYyanbHbIX My3€eB.

C TexHMYecKom CTOpPOHbI 3afava
OUNPPOBKN OOBEKTOB peanibHOro
MUpa — 3TO 3HAYUTENbHbIN BbI30B
ANA NPUMEHEHUSA TEXHOMOI I
3D-peKoHCTPYKL UK

1 3D KOMMbKOTEPHOrO 3peHUS,

a TakXe obwmx MeToL0B
reHepaTUBHOIro MoAenMpoBaHna
Ha OCHOBE MaLUMHHOIO 06YYeHUS.

Beoywnim Hay4YHbI COTPYOHWUK,

B pesynbtate oundppoBKM XenaTtenbHO
NnosyyYnTb LMGPOBYHO KOMUIO HE TONbKO
reoMeTpun 06beKTa, HO U ero BHELIHEero
Buga. nsa atoro Tpebyetcs
AornonHuTenbHaa poTocbeMka obbekTa
n nocnepywouiee HaxoxgeHune 2D/3D
BblpaBHMBaHNA Mexay poTorpapusmm

n reometpuen 3D-mopenun. Kpome TOro,
NPV CbeMKe My3elHbIX 9KCMOHAaTOoB
3afava ounPpOoBKN OCNOXHAETCA
HEBO3MOXHOCTbIO CHATb OObeKT

npv 0OCTaTOYHO APKOM OCBELLEHUMN

N TPYAHOOOCTYMHOCTbBIO YacTen
NnoBepPXHOCTU ObbeKTa.

PaspabaTbiBaeMble KONNEKTUBOM
TEXHOMNOrMN MOy T MCMOSIb30BaTbCA
ANs aBTOMaTuM3auunK, ynpoLLeHus,

N yny4yleHnsa KayecTBa ouMdPOBKM
06BbEKTOB KYNbTYPHOI0O Hacneaus

C LLeNblo UX COXpaHeHus

N PEKOHCTPYKLMW.



CHATOe KaMepom ncxogHoe
n3obpaxeHve

O6nako ToyekK, NolyYeHHOE C MOMOLLbIO
JNTa3epHOoro CKaHHepa

CoBMecCTHO co CKoNnTexom

n Ff'ocygapcTBeHHbIM MIcTopnyecknm
My3seeM rpynna nog pykoBogCTBOM
EBreHnsa bypHaeBa 3aHnUMaeTcHA
oundpoBkon Xpama Bacunumsa
BnaxeHHoro. Nccnegosartenu yxe
Hanagwv npouenypy CKaHMpOBaHUA
N CbeMKN SKCMOHATOB N NOMELLEHWUN.

MapTHepbl NpoekTa:
rriMl
Skoltech
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3D-Mofesb MOMeLLeHUs, MoNyYeHHas anropyTMom
PEKOHCTPYKL MM 13 0bfiaka Touek

durHanbHas TeKCTYpMpOBaHHas
3D-mopgenb

Kpome Toro, rpynna paspabotana
nosly-aBTOMaTUYECKYO Npoueaypy
BblpaBHMBaHWNA poTorpadumn obobekTa
K 3D-CckaHy ero noBepxHoOCTH

M NepeHoca uBeTa 13 potorpadumi
Ha 3D-mopgene.

Y
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2

=] s

NPBG++: Accelerating
Neural Point-Based
Graphics

- /

MocmoTpeTb BUAeO-
LoKnapg o npoekTe

AIRI — pesynbTaTbl 2022 roga




HyperDomainNet

CeMaHTUyeckoe peakTnpoBaHune
WU CMeHa OMeHa A1 U306pa xeHuN
C NMOMOLLbKO TEKCTOBOIO 3arpoca

PykoBoAMTENb rpynmnbl

MaLUMHHOIO 0ByYeHns»

CeMaHTMyecKoe pefakTnpoBaHmne

M CMeHa AOMEeHa ansa nsobpaxeHumn
ABNAOTCA CIIOXHBIMU N BaXXHbIMMN
3af,a4aMu B KOMMbIOTEPHOM 3pEHUMN.
9TO Hanbonee nepcnekTUBHbIE QYHKLMN
reHepaTUBHbIX HENPOCETEBbLIX Moenen,
KOTOpble MO3BONAOT NOMb30BaTENHO
pefakTUpoBaTb CBOWN N3006paxeHuns,
NCNob3ya yooOHbIA TEKCTOBbIN
MHTepdenc. Hanpumep, MOXXHO Nerko
MEHSTb pasHble CeMaHTU4yeckne
aTpunbyTbl (MpuYyecka, aMmouus, non,
BO3pacT) nmua Ha ¢oTorpadum

C NMOMOLLLbIO 3aNPOCOB BMAA «Npu4Yecka
B CTUNE Kape», «rpyCTHOe NnLo» U TA.
Tak>Xxe MOXHO MEeHATb CTUJb
doTorpadpumn, NpoCcTo yKasaB ero
Ha3BaHue (HanpuMmep, «B CTUNE
aKCrnpeccnoHmnama/nnmKcap/Kakoro-To
XYLOXHUKa/N TO»).

OmMmuTpun Betpos
Begylwiunii HayuYHbI COTPYOHVK,

«BepoATHOCTHbIE MeTOAbI

[ns peweHns Takmux 3agay obbl4HO
TpebyeTcs MHOIO pasMeYeHHbIX JaHHbIX
1 BONbLLOW YesloBeYeCKNn pecypc.
HayuHasn rpynna us AIRI npegnoxuna
HEeCKOJIbKO HOBbIX CNOCOO0B peLlnTb 3Tu
3afayn, OCHOBbIBAsACb Ha nNocnegHux
OOCTUXKEHUAX ryBUHHOIro obyyeHus

B 06/1aCTN UCMONb30BaHNA TEKCTOBbIX
AaHHbIX 0189 KOMIMBbOTEPHOrO 3PEHUS.
PeweHuna rpynnbl «BepoATHOCTHbIE
MeTOoAbl MalWMHHOIo 06y4YeHnsa»

He TpebyroT HenocpeaCTBEHHOIoO
YyesloBeYeCcKoro yyacTus B npouecce
obyueHus, a Takxxe obnagatoT NOHATHbLIM
N yaobHbIM NHTEPPENCOM TEKCTOBbIX
3anpocoB /19 NCMONb30BaHWNA TOTOBOW
Mogenu.
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(a) Domain-modulation technique

PaspaboTaHHoe B 2022 rogy peLueHne
AN\ JOMEeHHOM ajanTauunm nsobpa)eHni
B 1000 pa3 yMeHblUaeT yncno
obyyaeMbix napameTpoB 6narogaps
TeXHUKe LOMEHHOW MOAYNALUN.

STa TexHnKa No3BosseT oby4yaTb BEKTOP
pasmMepHOCTM 6 Thicay BMecTo 30
MunnnoHos BecoB StyleGAN2 onsa
agantaymm No KOHKPETHOMY LOMEHY.
NccneposaTtenu AIRI nokasanu, 4to

3Ta TEXHUKA MOXeT BbITb yCreLwHo
npMMeHeHa Ana coBpeMeHHbix SOTA
MeTOo[40B AOMEHHOW aganTauumn

Ha OCHOBEe TeKCTa Unu n3obpaxxeHns

n cospganu runepceTtb HyperDomainNet.

Domain Embeddings

D' embedding

CLIP-text

Encoder

[MapTHep npoekTa:

l CLIP-based
Loss Function

Pretrained StyleGAN2

|
(
| 7
@-Cm )G - (6]
1 Jﬁ 1

CLIP-based
Loss Function

I
Finetuned StyleGAN2

(b) Fine-tuning StyleGAN2 by optimizing the domain vector D

OHa MOoXeT npepckasbiBaTb HOBbIE
napameTpbl N0 aHHOMY BXOLHOMY
AOMEHY 1 N03BONSAET afanTupoBaTb
StyleGAN2 K HECKONbKUM JOMEHaM
cpasy, BK/to4as Te, KoTopble He 6binun
MCNONb30BaHbl BO BPeEMS 06y4YeHUs.
NccnepoBatenu akcnepuMMeHTanbHO
NoATBEPAUNU: METO, UMEET CpaBHUMOE
C coBpeMeHHbIMK SOTA nogxogamu
no AOMEHHOW afganTaummn KayecTBo,
HO TpebyeT Ha HECKOMbKO NOPALKOB
MeHbLUe 0by4yaeMbliX NapaMeTpos.

Per Domain Domain
offsets Modulation

2
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GENA_Language Model

[lepBas B Mupe HenpoceTeBas MOAE/b,
obyyeHHas Ha caMoM NOJIHOM reHoMe

YyesioBeKa

Onbra KapgbIMoH

Hay4HbIN COTPYOHUK,
PykoBoanTenb rpynnbl
«BbrnonHpopmaTuka»

[eHOM — 3TO COBOKYMHOCTb
HacnenCTBEHHOrO MaTepunana,
3aKJ/IFOYEHHOr o B KeTKy opraHusma.
OHK ke conepXut B cebe reHeTUYecKyto
MHPOopMaLUo, KOTOpas onpegenseT
XapaKTepUCTUKM YesioBeka — OT LBeTa
rnas Ao npegpacnonoXeHHOCTH

K onpegeneHHbiM 3ab0neBaHUAM.
MocnepoBaTtensHocTb AHK
npencTaBnseT U3 cebsa «TeKCT,
3aKogMpOBaHHbIN YepeoBaHuem 4
«ByKB» — HyKNeoTnaos. Pasmep reHoma
yesnioBeka coctasnsaeT 6onee 3 Mnpa.
Taknx cumeonoB. OgHaKo MeHee

2% Hallero reHomMa KogupyroT reHbl,

C KOTOpbIX BNOCNe[CTBUN 06pasyroTcs
Mornekynbl PHK, yyacTByoLwmne B cuHTe3e
6enkoB. OcTanbHble 98% reHomMa —
nocnegosartenbHocTb [HK, koTopas

He KogupyeT 6enkn n 4o cux nop Mano
n3y4yeHa.

Munxawun bypueB

[VpeKTop No NONUCKOBbIM
NccnefoBaHNAM,
PykoBoauTENb rpynmbl
«HoBble HellpoceTeBble
aAPXUTEKTYpPbI»

B nocnegHue rogbl B OMonHbopmMaTuke
HabuparoT NONYyNAPHOCTb NOAXOAbI,
3aUMCTBYIOLWME MeToabl 00paboTKK
€CTEeCTBEHHOro fisblka. 3TN MeToabl
NO3BONAOT BblyYnUTb 3aKOHOMEPHOCTH
Wnn, opyrumMm cnosamu, NOCTPOUTb
Mo[eNb NocneaoBaTenbHOCTHU
anemMeHToB. OCOBEHHO BaXKHO, 4YTO
3HaHWe, akKyMyIMpoBaHHOE B MO4eNn
OHK B npouecce 06y4yeHns, MOXHO
NCNoSb30BaTb MNOBTOPHO ANA peLleHns
LUMPOKOro KNacca nccnegoBaTesibCKUX
3ajau OT NoucKa y4acTKoB reHoma,
BbIMOJTHAKOLWMX PErynaTopHble QYyHKL NN
B npoueccax cuntbiBaHna PHK, cuHTe3a
6enkoB Ao onpeaeneHnsa BANAHNS
OTAENbHbIX MyTaLMn HA MIHTEHCUBHOCTb
paboTbl FreHOB.

BeayLwnm Hay4YHbln COTPYAHMK,



B 0aHHbIN MOMEHT B MUPE YXe
npencTaBfeH Habop [OCTaTOYHO
XOpoLmnx Moaenen gnsa
nocnegoBaTtefibHocTen 6enKoB
(Hanpumep, ESM), Ho ans
nocnepgoBatenoHocTen JHK ny6amyHo
AOCTYMHa TONbKO paspaboTaHHas
KONNeKTNBOM y4eHblix n3 CLUA mopenb
DNABERT. No cpaBHEHMO C 6e1KOBbIMU
nocnepoBatenbHocTaAMU, IHK HamMHoro
ANVHHee, NO3TOMY CTPOUTb MoAenb

Ha nocneposaTenbHocTAX JHK
AOCTaTOYHO CITOXHO.

DNABERT GENA
o on [reoacpoAddes

CHM13
o

°
hg3s

4 g ° °hgt9

°

8

o
hg4

Total bases excl. Mt/Y/Ns (Gbp)
25 26 27 28 29 30 3.1

T T T T
2000 2005 2010 2015 2020
Release Year

B 6nmxanwem bygyuiem nnaHnpyeTcs
ynyJweHne caMmon Mmogenm

N pacluMpeHne ee BO3MOXHOCTEN.
Cnncok pelwaemblix 3agad MOXeT bbITb
paclWnpeH, NCXo4a U3 Hay4yHo-
NpakTUYeCKNX MHTepecos 6MONOros,
OMOVHXEHEePOB 1 Bpayen-reHeTnKoB.

Nccneposatenu AIRI us rpynn
«buonHdpopmaTmka» n «Hoeble
HENPOHHbIE apXUTEKTYpPbI» 0By4YnIn
HenpoceTeByto Mogenb ansa OHK

Ha caMoOWM NOSTHOMN Ha CEerogHsLHNN OeHb
cbopke reHomMma yenoseka — T2T-CHM13.

BPE-TokeHu3aunsa BMecTo k-MepoB

[OnvHa nocnepoBaTenbHOCTN Ha Bxo4 4000
Hykneotnaos (512 BPE TOKEHOB) N0 CPaBHEHMIO
¢ 512 k-mepamu B8 DNABERT

AyrMeHTaums ¢ gaHHbiMu 13 npoekTta «1000 reHomMoB»

MpepobyyeHa Ha nocnefHemn cbopke reHoMa Yenoseka
(T2T-CHM13) BmecTO Bepcun GRCh38.p13 B DNABERT

) Hugging Face O GitHub




NablaDFT

Camas 6onbLuas B Mupe basa
AaHHbIX 419 KBAHTOBOW XUMUU

ApTyp KagypwH

PykoBoguTens rpynnbl
«[nybokoe obyuyeHune
B HayKax O >XXU3HW»

PaspaboTka HOBbIX TeKapCTBEHHbIX
npenapaToB U MaTepuanoB 3aBUCUT

OT KayecTBa npefckasaHnsa Gusnyeckmnx
N XMMNYECKUX CBONCTB byayLero
npoAykta. O4uH N3 HOBbIX U MONYNAPHbIX
NOAXOLOB K peLlleHno NnogobHbIX 3agay —
NPMMEHeHNe MEeTO0B Ha CTbIKe KBaHTO-
BOW XMMUWN N UCKYCCTBEHHOIO
WHTennekTa. PelweHne ypaBHeHUA
WpepuHrepa aBnseTcs KNOYEBbIM 415
pacyeTa PU3NYECKNX N XUMUYeCcKne
CBOWCTB MONeKyn, ofHaKo, s
peanbHbIX CUCTEM peLleHne YyacTo
OKasbIBaeTCA CMNLIKOM BblYUCIUTENBHO
CNOXHbIM UK faXkKe HEBO3MOXHbIM.

KomaHpga «['nybokoe obyyeHmne B HaykKax
0 XXWN3HW» paspabaTbiBaeT HOBblE
physically-informed nogxoabl n meToabl
ONA peLlleHns aTon npobnemol.

Llenbto NnpoekTa ABNAeTCs co3gaHune
ondoepeHLnpyemMoro

N MHTEepNpeTnpyemMoro ¢penmMmBopka
ANA peleHnsa YACNEHHbIX 3agay
dunsmyeckomn xmumMmnmn. YyeHole IHCTUTYTa
paboTaloT Haf TPeMSs HanpaBneHUs MU
ANA OCTUXEHMUS 3TON Lenn: cosgaHune
N pa3BuUTME Moaenen npeackKasaHms
9NIEKTPOHHOM CTPYKTYPbl MONEKYN,
cosfaHne anropuTtMoB ONTUMKU3aLUK
3D-reomMeTpun MONEKYSbI U CO3AaHMe
anropuTMoB reHepaumm HOBbIX
MOJIeKYN NOJ, 3aflaHHOE YCIoBME.



[eLeBo

lMpepckasaHne ¢ NOMOLLbIO
mopenen UM

ZlOporo

— Teopus
dyHKLUMOHana
NAOTHOCTU

[eleso

Teopus
dyHKUMOHana
NOTHOCTHU
n N

B 2022 ropy rpynna cobpana 5 340 152
KoHdopmayum gna 1 004 918 nogobHbIX
nekapcTBaM MOJEKYI, a Takxe

WX KBAQHTOBble CBONCTBA, M BbIIOXUNU
6asy AaHHbIX B OTKPbITbIN AOCTYN

Ha GitHub n nnatdpopmy Cloud ML
Space. B gononHeHne K gaHHbIM B Habop
BK/IOUMNKN 4 Mofenu asis npefckasaHus
9HEepPrmmn MosnekynapHoOn KoHpopmMaumn
M 2 Mmogenun ans paboTbl C TEOPUEN
¢dYHKLMOHaNa naoTHOCTU. Hay4dHasd
CTaTbsA MO UTOram UccnegoBaHus
onybnunkoBaHa B XYypHane Physical
Chemistry Chemical Physics Royal
Society of Chemistry.
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TpebyeTtcsa MHOro mogenen N

|

,

[eLeBo

BbiuncneHun H

CBolicTBa

[oToBATCA K Ny6vKauumn paboThl
Nno ONTMMM3aLUM U FreHepaLnm
MOJIEKYNAPHbBIX CTPYKTYP.

Y3HaTb 6onbLUe 0 MeToAe
MOXHO B NPeACTaBNEHHOM
Ha NeurlPS 2022 cTaTbe.

AIRI — pesynbTaTbl 2022 roga



NccnepoBaHWe npepenos
MHOI0A3bIYHOCTWH
B 00paboTKe eCTeCTBEHHOIO

A3blKa

TaTbAHa LLaBpuHa

B Mupe HacumTtbiBaeTcsa oT 6000 go 7000
YXXUBbIX A3bIKOB, U NX KONMYECTBO
CTPEMUTESNIBHO YMEHbLIAETCA: TOIbKO

3a XX BeK A3bIKOB B MUPE CTasno B 2 pasa
MeHbLe. C NOCTOAHHBIM NOSABEHNEM
HOBbIX A3bLIKOBbLIX MOAENEN BO3HUKAET
BOMNPOC 06 NX NPUMEHUMOCTHU cpasy

0119 MHOIMMX A3bIKOB. PasButune Kpocc-
A3bIKOBOIro 0606LWEHNA MOXET NPUBECTU
K GOpMUpPOBaHNIO BbIFOLHOWN
NNHrBUCTNYECKOM cnocobHocTKn Natural
Language Understanding (NLU).

Takoe 0606LeHne BKNOYAET B cebA
CMOCOBHOCTU NEPEHOCUTL Ha apyrue
A3bIKN 3HaHWUSA, NpeaCcTaBNeHHbIE
WCKITIOYNTENBbHO Ha OAHOM A3blKe

M CNOCOBHOCTb NEPEHOCUTL BHOBb
NOJSIy4YeHHble UHTEeNNeKTyabHble
HaBbIKM C OAHOIO A3blKa Ha ApPYyron.

Wccnepgosatenu AIRI nsyunnum
CYLLEeCTBYHOLWMNE MHOTOA3bIYHbLIE MOLENMN,
MX CMNOoCcOBHOCTU 0606WaTb 3HaHUSA

M HaBbIKW, a TaKXe HOBble MeToAbI
NpobuHra, To eCTb NPOBEPKN

KayecTBa UX paboThl.

CTapLumi Hay4YHbIN COTPYAHVK,
PykoBogutene rpynn «ObpaboTka
€CTEeCTBEHHOro A3blka» u «FusionBrain»

'pynna co3pana ¢penmMBOPK ANA OLEHKN
N HTEepnpeTaunn A3bIKOBbIX MOgeNen

C TpaHCHOPMEPHBIMU apXUTEKTYPAMMU.
Probing framework ot AIRI - 310 104
A3blKa MUPA N NMOHATHbBIN NPUBbIYHBIN
dopmat gnsa npobuHra A3bIKOBbIX
Mogenen, KoTopbl NO3BONAET Nerko
NOAKJIIOYNTb HOBYKO MOLESb 1 NOSYYUTb
pa3BepHYTble pe3ynbTaTbl O ee 3HaHUAX
N ypoBHe 0600LLEHNA HA PA3TNYHbIX
CNOSIX HEMPOCETU MO BCEM AA3bIKaMm

1 NO BCEM rpaMMaTUYECKNUM KaTeropusm
npeacTaB/ieHHbIX A3bIKOB. [1py co3gaHnm
dpenmMBOpKa nccnegosartenu
NPVMEHWUII HOBEWLLYIO METOL0J10r O
XPOHOIOrnMYyeckoro NnpobuHra — NnpoouHr
HenpoceTen BO BpeMa 0byYeHuns.
Bnarogapsa en ppenmBOpK nossonsaet
OTCeXuBaTb YCBOEHMNE eCTeCTBEHHOIo
A3blKa OT 3MNOXU K anoxe, PUKCMpoBaTb
Pas3INYHy0 MHGOPMaLMIO O FrpaMMaTuKe
N CEMaHTUKeE A3blKa Ha PasfInYHbIX CIOAX
HempoceTn.



OfHa M3 OCHOBHbIX MUCCUN pPeYeBbIX B 2022 roay rpynna y4deHbix ns AlRI

TEXHONOrMM — rnepeHecTu nposena 2 MexayHapoHbiX BOpKLlona
MaJsiopecypcCHble A3bIKK c konneramu ns KOxHon Kopeu, CLLA,
B MHOIOPECYpPCHYIO cpefy, rae ons ABcTpanun n NepmaHun
HUX ByayT co3gaHbl Takne yCcrnoBus, M npucoeguHmnnachb K MMpoBOM
KOTOpble CNOCOBCTBYHOT Pa3BUTUIO konnabopauun yyeHblx, CO3garoLLmnx
6onee AOCTYMHbIX TEXHONOM NI caMyro 60MbLUYIO OTKPbITYHO A3bIKOBYHO
M NPOLYKTOB. MMEHHO BKJIHOYEHME Mogenb Ha 176 Mnp4 napameTpos.
A3bIKOBOIO U KYNbTYPHOro Hacnegus B konnabopaTmBHOM cTaTbe OHU

B aKTyallbHYO peanbHOCTb NPUMeHUIN AN OLEeHKN Moaenu
CNocob6CTBYET KaK COXPaHEHM IO, CO3[aHHbIN MU GPENMBOPK
TaK U ero AMHaMM4yHOMY PasBUTUIO. M MPOAEMOHCTPUPOBANN ero

MHOOPMATUBHOCTb.
Inputs Visualization
Category

X Gender
X  Number
X | Tense

Language

Gender

Tense

Corr 0.8 W Number

threshold, abs
Frechet 0.1
threshold

Figure 2: GUI screenshot: Similarity between languages learned by mBERT based on different probing tasks.

A 4TOObl NPMBHECTN B NPAKTUKY
06paboTKM A3blKa A3bIKM ManblX HapoOL0B
Poccum 1 ManopecypcHble A3bIKN,
rpynna paspaboTana gs y4aCTHUKOB
MeXAYyHapoaHOro OHMamH-
copeBHoBaHuA no NN AlJ Contest
3aady No pacrnosHaBaHWUIO peyn

N aBTOMaTUYECKOMY NepeBoaY A3bIKOB
ManbIX Hapoaos Poccum.

NccnepoBaHne cTabUNbHOCTW 13bIKOBOM
Mogenu mBERT n MeToanka npoBepKu
YCTOMYNBOCTN MHOTOA3bIYHbIX A3bIKOBbIX
Mozenen K pasnuyHbiM ayrMeHTaunam

n neptypbauaM B Takux A3blkax, Kak
PYyCCKUN, WBELCKUIN, aHTMNIACKNRA,
bpaHLy3CKUN N HEMELLKUIA.

Y3HaTb 6onblue
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KoMMNJIeKCHbIN
MHTEeNNeKTYyanbHbIN
6eHUYMapKuHr ana NLP
N MyNbTUMO4aNbHbIX
Moaeneu

TaTtbAHa LWLaBpuHa

CTapwmni Hay4YHbIn COTPYOHVK,
Pykosogutenb rpynn «O6paboTka

BeHumMapku cerofHA ocTaroTCA
OCHOBHbIM UHCTPYMEHTOM U3MEpPEHUSA
W HarnpasfieHUs Hay4YHOro nporpecca

B o6nactn 06paboTKN eCTECTBEHHOIO
A3blka, KOMMbOTEPHOrO 3peHNns, obLero
NWN. TeMm He MeHee, BeHUMapKK
nocnegHuUx neT npetepnenu
3HAYUTENbHYIO KUHPNALNION»:

Ha COCTaBJIEHNE HOBbIX 3aay yxoguT
Bo/blUe BPpEMEHU, YEM Ha UX peLleHne
N XaKaTOHHOE «paselumBaHue» npu
HanM4ynMn 4OCTaTOYHO 60bLIOro
coobuiecTBa nccnegosartenen.

ecTecTBeHHoro sasblka» u «FusionBrain»

MeTogonorunyeckas paboTa

No YCTaHOBNEHUIO HOBbLIX, bonee 06w mx
KpuTepmnes KadecTBa HeEMpoceTen, Takum
obpasoM, TpebyeT CyLWeCTBEHHOMO
obHoOBNEHUA.

CornacHo nogcyetam BigBench,
paclUMPEHNS CYLLLECTBYHOLLNX
ApPXUTEKTYpP 4O TPUMNOHA NapaMeTpoB
oyneT AoOCTaTOYHO AN4 peleHus noboro
TeKYLLLEero aTasoHHOro TecTa Unn TecTa
6e3 nyywero NpmubInNXeHUa K COCTOAHUIO
NOHUMaHUA ecTecTBeHHoro A3blika (NLU).



Mpynna nog pykKoBOACTBOM TaTbsAHbI
cospfana ycrtonymenlii 6eHYmMapk

ANA pyccKoro fAsblka. B npouecce
nccnepoBaHus ydeHble paspaboTanu
MeTOL0/1I0M 1K XPOHOIOTMYECKOro
npobuHra un nposepunn mT5S n MultiBert:
nccnepoBaHue rnokasano, YTo A3bIK
yCcBaunBaeTCA B Hayane obyyeHus
MoJefnien, BHE 3aBUCMMOCTU

OT apXUTEKTYpPbI, NpU 3TOM MOpPHOoorus
N CUHTAKCUC yCBamMBarOTCA ropasao
nyylie, YemM 3HaHuA NpPo AUCKypPC.
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MapTHepbl NpoekTa:

(& SBER DEVICES

(d)

YueHble y3Hanu, Yto B Mogensx,
OCHOBaHHbIX Ha MHOXE€CTBEHHOM
MeXaHn3Me BHUMaHuSA, HeT OTAeNbHbIX
KYCKOB, cneLnanmsnpyroLmnxcs

Ha BHUMaHUN K 4EMY-TO KOHKPETHOMY:
HanNpoTMB, BCE MEXaHM3Mbl B pa3HOM
CTeneHn He obpalLaoT BHUMaAHNE

Ha BCe KaTeropum OTHOLLEHUNN MeXay
obbekTamu. Kpome Toro, rpynna
ykasana, 4to B aHuuknonegum WikiData
AOCTaTOYHO CTPaHHO CTPYKTYPUPOBaH®I
06beKTbl: MOgenun npegnararoT
YHUKaNbHbIA YUCIEHHbBIN METOL,
CTaBALWMN NPUHATYIO B 3HLMKIONeLNN
nepapxmro 06bEKTOB Mo, COMHEHME.
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YCcKOpeHne OTKPbITUA HOBbIX
MaTepunanoB C NOMOLLbIO
CTPYKTYPHO OrpaHNY€EeHHbIX
Moaeneun rnybokoro obyyeHusa

CeMeH bygeHHbIN

PykoBoanTenb rpynnbl
«[ln3alriH HOBbIX MaTepuanos»

MHorve 13 cyLecTeyoLwmx B Mmpe B 1982 rogy [eHunen LLexTmMaH oTKpbIN
BelleCcTB B TBEPLOM arperatHom KBasnKpUCTansbl — BeLWeCTBa, B KOTOPbIX
COCTOSAHUU UMEIOT KPUCTaNSIMYECKYo AanbHU NOPALOK MPUCYTCTBYET, HO HET
CTPYKTYPY, ONUCbIBAEMYIO «PeLLETKOMN» TPaHCAALMOHHON CUMMeETPUU. NHbIMU
N3 aTOMOB. Takue peLleTku cnoBamMu, Npu NnepeHoce atToMapHoOn
CUMMETPUYHbI U CNOCOBHbI peLeTKn B NPOCTPaHCTBE HEBO3MOXHO
coBMellaTbCcA caMn ¢ cobon npwu nofobpaTb CMelLeHe TaknM 0bpasom,
NoBOPOTax, 0TOBPaKEeHNAX 4yTOObl OHa COBMECTUIaCb cama Cc cobon.
W napannenbHbIX NepeHocax, 3a ato B 2011 rogy OH nonyyun
onpeaenan Ha MUKPOYpPOBHE BCe HobeneBcKyo NpemMuo No XumMmu,
CBOMCTBa KOHKpPeTHOro Marepuana. Befb KBa3uKpuCcTan/bl NpeacTaBnsaoT
STO CBOWCTBO Ha3blBaeTCA AasIbHUM He TONbKO PyHOAMeEHTaNbHbIN NHTEPEC
NopsALKOM C TPaAHCNALNOHHON ANs uccnegosarenen, Ho n obnagatot
CUMMETpPUEN B KpucTasnnax. PALOM NPaKTUYECKN 3HAYNUMbIX CBOUCTB.

OJiHaKOo A0 HacTosLWEero MoOMeHTa Mupy
N3BECTHO He TaK MHOIo Takux
MaTepuanoB, a UX aKCrepuMeHTanbHoe
N3ydeHne okasblBaeTCs Ype3BblyaiHO
CNOXHbIM.



B 2022 rogy nccnegoatenu

N3 HCTUTYyTa NCKYCCTBEHHOIO
nHtennekTa AIRI paspaboTanu
rMOepPUAHbLIA NOAX04 Ha OCHOBE
KBaHTOBO-MeXaHNU4YeCKNX pacyeTos,
KOTOPbI NO3BOAN MOYYNUTb OBLUMPHbIE
Habopbl faHHbIX ANa 0by4vyeHuns
HenpoceTeBbix Mogenen. C ero
noMoLbto rpynna «nsanmH HOBbIX
MaTepuano» paspaboTana
HenpoceTeByO MOAeNb, KOTopas
NO3BOJISAET UCKaTb HOBbIE
annpoKCMMaHTbl KBasnKpUCTasnos,
npencTaBnsoWwmx cobon
nepnoanyeckune CTpykTypbl

C pacrnonoXeHnem aToMoB 611M3KUM
K X CTPYKTYpe B KBasnkpucTannax.

lpynne yaanoch pewuTb 3agavy
BbICTPOro npenckasaHns
TepMogMHaMnyeckmnx CBONCTB 60/bLIOro
yucna rmnoTeTUYecKnx CTPYKTyp
annNPOKCUMaHTOB KBa3nKpUCTanios

M BblbpaTb okono 20 Hanbonee
nepcnekTUBHbIX A5
3KCNepuMeHTaNbHON NPOBEPKU.
BO3MOXHOCTb «pU3NYeCKOoro» CUHTE3a
O[HOr0 N3 HUX — MaTepunana n3s ckaHgus
N NNaTUHbI C COCTaBOM B/IN3KUM

K Sc55Pt15 — 6bina gokasaHa

B nabopatopuun. CyliecTBoBaHue
OCTallbHbIX 3KCNEePUMEHTasIbHO
NOATBEPXOAETCA PEHTTEHOCTPYKTYPHbIM
aHanu3oM, a rpynnon BegeTcs nouck
WMHAYCTpUanbHbIX NAapTHEPOB ANA
NnpoBefEeHNA aKCNepUMeHTOB B Poccuu.

dusnyeckn nogkpenneHHble
HENPOHHbIe ceTun

SpinCanv

(2021)

MpocTpaHCTBO NOMCKa HOBbIX
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N pacyeToB [0 NPOrHo3a peanbHOoro
MaTepuana 3aHan y rpynnbl nopsgka

5 MecsAueB, a NOAroToBEHHas

no pesynbTaTaM paboTbl HayYyHasa cTaTbsa
6bina onybnukosaHa B Crystal Growth

& Design.

HoBble KpucTannmueckue
BellecTBa




SEM

Spatial Epitope Modelling
with Artificial Intelligence

OTKPbITbIVi UHCTPYMEHT AJ151 MpeAcKa3aHus
YYaCcTKOB CBS3bIBaAHUS aHTUTE C benKkamum

BUpycoB 1 bakTepuni

Onbra KapgbIMoH

Hayu4HbIN COTPYOHUK,
PykoBoanTens rpynnbl
«BbrnonHoopmaTunka»

[Tocne BakymMHauum B opraHnsmMe
BblpabaTblBaoTCA 6€KN, UMUTUPYIOLLLME
BUPYCHbIE, KOTOPble CNOCOGHbI Bbl3blBaTb
aKTMBaLMo paboTbl Hallen MMMYHHOWR
CUCTEMbI, TPEHUPOBATb KJIETKN NaMATH
M HapabaTbiBaTb 3aWMUTHbIE aHTUTENa
rnepen BCTPEYEN C peasibHOMN Yyrpo30M.
AHTWUTENa CBA3bIBAIOTCH

HE CO Clly4alHbIMM y4YacTKaMm 6enka,

a C TeMU, KOTOpble UMEIOT
npegpacnonioXXeHHOCTb K Nog06HOMY
B3aMMOLENCTBUIO. DTN YUYaCTKN
HasbIBaOTCA B-KNeTOYHbIMU
KOHPOPMaLNOHHBbIMU anMUTONamMu.
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CTpykTypa OueHka MMMYHOreHHOCTH

1 nocnepoBaTenbHOCTb pernoHoB. MporHosnpoBaHue
aHTuUreHa 1 BBOA, MoAnduKaLni

pynna «bnonHdopmaTmka» cosgana
SEMA — MHCTPYMEHT, KOTOPbIN
Nno3BoMIAET npefckasbiBaTb Hanbornee
BEpPOATHble MecTa NocaKn aHTUTenN
Ha nccrnepyemblin 6enok, Hanpumep,
S-6enok Bupyca SARS-CoV-2, a Takxe
oueHmBaTb 9QPEKTUBHOCTb

NX B3aUMOLENCTBUA C pasnnyHbIMU
LUTaMMaMu Bupyca.

Benkun gna aHanusa sarpy>aroTcsa

B NporpaMmy B BUOE aMUHOKUCOTHOM
nocnegoBaTenbHOCTU UK
3D-cTpyKTYypbl. Ha BbIXOAE
nccnegosaTeny nNosyvyaroT MHGopMaL ko
0 TOM, Kakue y4yacTku 6esika Hambonee
aKTMBHO B3aMMOLENCTBYIOT

C aHTUTEeNaMun, a Kakme MMeKT MEHbLLYH
WMMYHOIreHHOCTb (C MEHbLLEN
BEPOATHOCTbIO ByayT
B3anMMOLENCTBOBATb

c 6enkom Bupyca).



Kpome Toro, ¢ nomoubto SEMA MOXHO OHILL >nnaemnonory

NPOrHO3npoBaTb pacnonoXeHune 1 MUKpoburonorunu

FMIMKaHOB Ha NMOBEPXHOCTU besika. vmern H.O. Tamanen

3TN MONEKybl 0ONMrocaxapugos

NOKPbIBAOT BEMKN, COXPaHAOT CoBMeCTHO ¢ y4yeHbiMn 13 HALLOM

NX CTPYKTYPY U PerynupytoT nx GyHKLUn, nm. H. ®. Flamanen 6binn NnpoBefEeHb!
HO B onpefenieHHbIX 06CTOATENbCTBaX pacyeTbl 9OPEKTUBHOCTUN NPUMEHEHMSA
MOTryT MeLlaTb peanusaLmm KOHTaKTa SEMA pns KopoHaBupyca u Bupyca
BUpYyca n aHTuTena. MHCTpyMeHT rpunna.

MOMOXeT 61oNoraM 1 UMMyHoOsIoram
B pa3paboTke BaKLWH

N TepaneBTUYECKMX NpenapaToB

Ha OCHOBE aHTUTeN.

Antibody Accessibit
0% I Y Jl

00%

PDB ID: 6pdx
Chain: A Download JSON
SEMA-3D results: Download PDB
The protein sequence is colored by the predicted values: brown — zero contact number, cyan — the logarithm of the contact

number value is greater than 1,1. The predicted N-glycosylated AA is marked with an asterisk in the sequence and shown as a Download CSV.

sphere in 3D.
Hover the mouse over the AA letters to see the predicted value and AA position in the sequence.

From low to highl

0! HOT! FVERSKA

DKDOTFL: NIGSRPRII YWTIVKPGDILLIN*STGNL!
RSDAP: ERQTRGIFGAIAGFI

3D visualization

Ccblnka Ha Mogenb Ccblnka Ha cTaTbio
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Pa3paboTka pobaCTHbIX
anNropuTMOB OLLEHKMU
rny6uHbl gna 6ecnmMnoTHbIX
aBTOMOOUMIEN N OONONIHEHHON

peanbHOCTU

Nnba MakapoB

PyKoBOAMTENb rPynmnbl

AHanus rnybuHbl — ofHa U3 OCHOBHbIX
3aga4 NpUNOXeHUN KOMMNbIOTEPHOIO
3peHuns. Ytobbl poboT Mor
OPUNEHTUPOBATLCA B MPOCTPaAHCTBE,

a GUNbTP AONONHEHHOW peanbHOCTU
KOPPEeKTHO HaknagbiBancs

Ha n3obpaxxeHne, cuctemMa [OJKHa
npaBubHO OLLeHNBaTb PACCTOSAHUA

[0 Kaxaoro obbekTa B Kagpe.

KapTy rnybumHbl MOXHO NOAYyYUTb

C NMOMOLLbIO NTasepHbIX AaTYMKOB TUMNa
Lidar. OgHako Takme ceHcopbl 4YacTo
BbIAlOT PaspeXXeHHble 1 3allyMeHHble
3Ha4yeHnA rnybuHbl. pyrum cnocobom
ABNAETCSA UCMNONb30BaHNE CTEPEOD
COMocTaBNeHUs, YTo, Of4HaAKO, paboTaeT
MeJSIEHHO Npu 06y4YeHun

Nno pasMeyeHHbIM AaHHbIM.

CTapLwuii Hay4YHbI COTPYOHVK,

«MW B NpOMbILLINEHHOCTUY

C HepaBHero BpeMeHu gNna ynyJdlweHus
nokasaTesiel CEHCOPOB NPUMEHAKTCSH
HeMpoHHble ceTu. [Nybokne HeMpoHHbIE
CeTU NU3BJIEKAIOT CNOXHble 3aBUCUMOCTH
B pa3MeYeHHbIX AaHHbIX U MPU3BaHbl
ynyJwaTb KayecTBO NpeAcKasaHus,
O[lHaKO, OHU TPEeBYIOT NONyYeHUs Kade-
CTBEHHOW MHbOPMaLUKM C TEX XKe CEeHCOo-
POB rMy6uHbI C Y4ETOM YCTpaHeHUs
nomex n WwymoB. Takme Mogenn yacTto
NMerT XopoLlee KayecTBO npefckasa-
HWA, HO TPebyoT 6ONbLINX BbIYNCNN-
TeNbHbIX PeCcypCcoB.



Nccneposatenun AIRI o6beauHunu CospaHHasa apxuTekTypa codeTaeT

pasHble NOAXOAbl K pPeLleHNo 3a4a4un B cebe npeumyLlecTBa TpaHCchopmMepoB
OLLeHKM rNy6buHbl 1 paspaboTtanu N CBEPTOYUHbIX apXUTEKTYP HEMPOHHbIX
3O OEKTUBHYIO apXUTEKTYPY ceTen. MNMpun atom obyyaeTcs oHa 6e3

C Ucnonb3oBaHWeM rnobanbHo- pa3MeTKN C CEHCOPOB, a@ KayeCcTBO
COriacoBaHHOM MPOCTPaHCTBEHHOMN CpaBHUMO C Nogxonamu,

MHbGOpPMaLnKM ANsA co3faHus NCNONb3YOLWMMU pasMeyYeHHble
MaKCUMasnbHO TOYHbIX KapT ry6uHbl. ceHcopaMu rnybuHbl gaHHble. Mogxon,

AIRI penaeT paspaboTky Mogenen
OLLeHKM MNYy6uHbI B MHOYCTPUanbHbIX
NPUNOXEHUAX 3HAYUTENBHO AelleBne
W npoLe ANA nHTerpaumm B NpogakLLH.

RGB

depth map

LEELE

Baseline

VTDepthBO
depth map

VTDepthB1
depth map

VTDepthB2
depth map

M306paxkeHne 13 ctaTbn, NpegcTaBneHHON
Ha MeXAyHapOoAHOM Hay4YHOW KOHDepeHL N
O TEXHOMOTNAX BUPTYanbHOW U JOMNONHEHHON
peanbHocTn ISMAR 2022 B CuHranype.

O3HaKOMUTLCA C OHOW
13 nybnukauuin B pamkax
npoekTa
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Hay4Hble nybnnkauunm



Ony6nnkoBaHo

CoLES: Contrastive Learning for Event
Sequences with Self-Supervision

Dmitry Babaev, Nikita Ovsov, Ivan Kireev, Maria Ivanova, Gleb Guseyv,
Ivan Nazazrov, Alexander Tuzhilin

SIGMOD

We address the problem of self-supervised learning on discrete
event sequences generated by real-world users. Self-supervised
learning incorporates complex information from the raw data in
low-dimensional fixed-length vector representations that could
be easily applied in various downstream machine learning tasks.
In this paper, we propose a new method "CoLES", which adapts
contrastive learning, previously used for audio and computer
vision domains, to the discrete event sequences domainin a
self-supervised setting. We deployed CoLES embeddings based
on sequences of transactions at the large European financial
services company. Usage of CoLES embeddings significantly
improves the performance of the pre-existing models on
downstream tasks and produces significant financial gains,
measured in hundreds of millions of dollars yearly.

We also evaluated CoLES on several public event sequences
datasets and showed that CoLES representations consistently Ccbinka Ha MCTOUHNK
outperform other methods on different downstream tasks.

Kantorovich Strikes Back! Wasserstein

GANs are not Optimal Transport? T
Alexander Korotin, Alexander Kolesov, Evgeny Burnaev ‘
NeurlPS

Wasserstein Generative Adversarial Networks (WGANSs) are

the popular generative models built on the theory of Optimal
Transport (OT) and the Kantorovich duality. Despite the success
of WGANSs, it is still unclear how well the underlying OT dual
solvers approximate the OT cost (Wasserstein-1 distance, W1)
and the OT gradient needed to update the generator. In this
paper, we address these questions. We construct 1-Lipschitz
functions and use them to build ray monotone transport plans.
This strategy yields pairs of continuous benchmark distributions
with the analytically known OT plan, OT cost and OT gradient in
high-dimensional spaces such as spaces of images. We
thoroughly evaluate popular WGAN dual form solvers (gradient E
penalty, spectral normalization, entropic regularization, etc.) '
using these benchmark pairs. Even though these solvers ]
perform well in WGANSs, none of them faithfully compute W1 in E
high dimensions. Nevertheless, many provide a meaningful ’
approximation of the OT gradient. These observations suggest Cebinka Ha HCTOUHUK
that these solvers should not be treated as good estimators of

1, but to some extent they indeed can be used in variational

problems requiring the minimization of W1.

PenTuHr KoHpepeHLni: Q ° e Workshop

2206.07767v1 [cs.LG] 15 Jun 2022

arXiv




Ony6nnkoBaHo

Explain My Surprise: Learning Efficient
Long-Term Memory by Predicting e
Uncertain Outcomes

Artyom Sorokin, Nazar Buzun, Leonid Pugachev, Mikhail Burtsev =
NeurlPS

In many sequential tasks, a model needs to remember relevant 2
events from the distant past to make correct predictions.
Unfortunately, a straightforward application of gradient based z
training requires intermediate computations to be stored for

every element of a sequence. This requires to store prohibitively

large intermediate data if a sequence consists of thousands or

even millions elements, and as a result, makes learning of very

long-term dependencies infeasible. However, the majority

of sequence elements can usually be predicted by taking into

account only temporally local information. On the other hand, EE' E
predictions affected by long-term dependencies are sparse and -
characterized by high uncertainty given only local information.

We propose MemUP, a new training method that allows to learn E
long-term dependencies without backpropagating gradients -
through the whole sequence at a time. This method can Ccbinika Ha UCTOUHNK

potentially be applied to any recurrent architecture. LSTM
network trained with MemUP performs better or comparable
to baselines while requiring to store less intermediate data.

TTOpt: A Maximum Volume Quantized
Tensor Train-based Optimization and e
its Application to Reinforcement ; .
Learning

Konstantin Sozykin, Andrei Chertkov, Roman Schutski, Anh-Huy Phan,
Andrzej Cichocki, lvan Oseledets

NeurlPS

28 Sep 2022

arXiv:2205.00293v2 [cs.LG]

We present a novel procedure for optimization based on the
combination of efficient quantized tensor train representation
and a generalized maximum matrix volume principle.

We demonstrate the applicability of the new Tensor Train
Optimizer (TTOpt) method for various tasks, ranging from @
minimization of multidimensional functions to reinforcement

learning. Our algorithm compares favorably to popular
evolutionary-based methods and outperforms them by the
number of function evaluations or execution time, often

by a significant margin.

Ccblnika Ha UCTOYHUK

PelTuHr xxypHanos: @ @




Ony6nunkoBaHo

Wasserstein Iterative Networks for
Barycenter Estimation

Alexander Korotin, Vage Egiazarian, Lingxiao Li, Evgeny Burnaev
NeurlPS

Wasserstein barycenters have become popular due to their
ability to represent the average of probability measures

in a geometrically meaningful way. In this paper, we present
an algorithm to approximate the Wasserstein-2 barycenters
of continuous measures via a generative model. Previous
approaches rely on regularization (entropic/quadratic) which
introduces bias or on input convex neural networks which are
not expressive enough for large-scale tasks. In contrast, our
algorithm does not introduce bias and allows using arbitrary
neural networks. In addition, based on the celebrity faces
dataset, we construct Ave, celeba! dataset which can be used
for quantitative evaluation of barycenter algorithms by using
standard metrics of generative models such as FID.

Active Learning for Abstractive
Text Summarization

Akim Tsvigun, Ivan Lysenko, Danila Sedashov, Ivan Lazichny,
Eldar Damirov, Vladimir Karlov, Artemy Belousov, Leonid Sanochkin,
Maxim Panov, Alexander Panchenko, Mikhail Burtsev, Artem Shelmanov

EMNLP

Construction of human-curated annotated datasets for
abstractive text summarization (ATS) is very time-consuming
and expensive because creating each instance requires a human
annotator to read a long document and compose a shorter
summary that would preserve the key information relayed by the
original document. Active Learning (AL) is a technique
developed to reduce the amount of annotation required to
achieve a certain level of machine learning model performance.
In information extraction and text classification, AL can reduce
the amount of labor up to multiple times. Despite its potential for
aiding expensive annotation, as far as we know, there were no
effective AL query strategies for ATS. This stems from the fact
that many AL strategies rely on uncertainty estimation, while as
we show in our work, uncertain instances are usually noisy, and
selecting them can degrade the model performance compared
to passive annotation. We address this problem by proposing
the first effective query strategy for AL in ATS based on diversity
principles. We show that given a certain annotation budget,
using our strategy in AL annotation helps to improve the model
performance in terms of ROUGE and consistency scores.
Additionally, we analyze the effect of self-learning and show
that it can further increase the performance of the model.

39 PenTuHr KoHpepeHLni: Q ° e Workshop

‘Wasserstein Ierative Networks for Barycenter Estimation

Ccblnka Ha UCTOYHUK

Active Learning for Abstractive Text Summarization

Ccblnlka Ha UICTOYHUK
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Ony6nunkoBaHo

Generative Modeling with Optimal
Transport Maps

Litu Rout, Alexander Korotin, Evgeny Burnaev
ICLR

With the discovery of Wasserstein GANs, Optimal Transport
(OT) has become a powerful tool for large-scale generative
modeling tasks. In these tasks, OT cost is typically used as the
loss for training GANSs. In contrast to this approach, we show
that the OT map itself can be used as a generative model,
providing comparable performance. Previous analogous
approaches consider OT maps as generative models only in the
latent spaces due to their poor performance in the original
high-dimensional ambient space. In contrast, we apply OT maps
directly in the ambient space, e.qg., a space of high-dimensional
images. First, we derive a min-max optimization algorithm to
efficiently compute OT maps for the quadratic cost
(Wasserstein-2 distance). Next, we extend the approach to the
case when the input and output distributions are located in the
spaces of different dimensions and derive error bounds for the
computed OT map. We evaluate the algorithm on image
generation and unpaired image restoration tasks. In particular,
we consider denoising, colorization, and inpainting, where the
optimality of the restoration map is a desired attribute, since the
output (restored) image is expected to be close to the input
(degraded) one.

Acceptability Judgements via Examining
the Topology of Attention Maps

Daniil Cherniavskii, Eduard Tulchinskii, Vladislav Mikhailov, Irina Proskurina,
Laida Kushnareva, Ekaterina Artemova, Serguei Barannikov, Irina Piontkovskaya,
Dmitri Piontkovski and Evgeny Burnaev

EMNLP Findings

The role of the attention mechanism in encoding linguistic
knowledge has received special interest in NLP. However, the
ability of the attention heads to judge the grammatical
acceptability of a sentence has been underexplored. This paper
approaches the paradigm of acceptability judgments with
topological data analysis (TDA), showing that the geometric
properties of the attention graph can be efficiently exploited for
two standard practices in linguistics: binary judgments and
linguistic minimal pairs. Topological features enhance the
BERT-based acceptability classifier scores by 8%-24% on CoLA
in three languages (English, Italian, and Swedish). By revealing
the topological discrepancy between attention maps of minimal
pairs, we achieve the human-level performance on the BLIMP
benchmark, outperforming nine statistical and Transformer LM
baselines. At the same time, TDA provides the foundation for
analyzing the linguistic functions of attention heads and
interpreting the correspondence between the graph features
and grammatical phenomena.

PelTuHr xypHanos: @ @

GENERATIVE MODELING
OPTIMAL TRANSPORT MAPS

Ccblnika Ha UCTOYHUK

Ccbinka Ha UCTOYHMK



Ony6nunkoBaHo

Representation Topology Divergence:
A Method for Comparing Neural
Network Representations

Serguei Barannikov, llya Trofimov, Nikita Balabin, Evgeny Burnaev
ICML

Comparison of data representations is a complex multi-aspect
problem. We propose a method for comparing two data
representations. We introduce the Representation Topology
Divergence (RTD) score measuring the dissimilarity in
multi-scale topology between two point clouds of equal size
with a one-to-one correspondence between points. The two
data point clouds can lie in different ambient spaces. The RTD
score is one of the few topological data analysis based practical
methods applicable to real machine learning datasets.
Experiments show the agreement of RTD with the intuitive
assessment of data representation similarity. The proposed RTD
score is sensitive to the data representation’s fine topological
structure. We use the RTD score to gain insights on neural
networks representations in computer vision and NLP domains
for various problems: training dynamics analysis, data
distribution shift, transfer learning, ensemble learning,
disentanglement assessment.

ALToolbox: A Set of Tools for Active
Learning Annotation of Natural
Language Texts

Akim Tsvigun, Leonid Sanochkin, Daniil Larionov, Gleb Kuzmin,
Artem Vazhentsev, lvan Lazichny, Nikita Khromov, Danil Kireev,
Aleksandr Rubashevskii, Olga O. Shahmatova, Dmitry V. Dylov,
Igor Galitskiy, Artem Shelmanov

EMNLP

We present ALToolbox -- an opensource framework for

active learning (AL) annotation in natural language processing.
Currently, the framework supports text classification and
sequence tagging tasks. Besides state-of-the-art query
strategies, ALToolbox provides a set of tools that help to reduce
computational overhead and duration of AL iterations and
increase annotated data reusability. The framework aims to
support data scientists and researchers by providing an
easy-to-deploy GUI annotation tool directly in the Jupyter IDE
and an extensible benchmark for novel AL methods. We prepare
a small demonstration of ALToolbox capabilities available
online\footnote{\url{http://demo.nlpresearch.group}\
textsuperscript{,}\footnote{\url{http://demo-video.
nlpresearch.group}}. The code of the framework is

published under the MIT license\footnote{\url{https://
github.com/AIRI-Institute/al_toolbox}}.

41 PenTuHr KoHpepeHLni: Q ° e Workshop

Representation Topology Divergence: a Method for Comparing Neural
Network Representations

Ccblnka Ha UCTOYHUK

x: A Set of Tools for Active Learning Annotation of
wral Language Texts.

Ccblnka Ha MCTOYHUK
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Ony6nukoBaHo

DEF: deep estimation of sharp
geometric features in 3D shapes

Albert Matveev, Ruslan Rakhimov, Alexey Artemov, Gleb Bobrovskikh,
Vage Egiazarian, Emil Bogomolov, Daniele Panozzo, Denis Zorin,
Evgeny Burnaev

SIGGRAPH

We propose Deep Estimators of Features (DEFs), a
learning-based framework for predicting sharp geometric
features in sampled 3D shapes. Differently from existing
data-driven methods, which reduce this problem to feature
classification, we propose to regress a scalar field representing
the distance from point samples to the closest feature line on
local patches. Our approach is the first that scales to massive
point clouds by fusing distance-to-feature estimates obtained
on individual patches.

We extensively evaluate our approach against related
state-of-the-art methods on newly proposed synthetic and
real-world 3D CAD model benchmarks. Our approach not only
outperforms these (with improvements in Recall and False
Positives Rates), but generalizes to real-world scans after
training our model on synthetic data and fine-tuning it on a
small dataset of scanned data.

We demonstrate a downstream application, where we
reconstruct an explicit representation of straight and curved
sharp feature lines from range scan data.

We make code, pre-trained models, and our training and
evaluation datasets available at
https://github.com/artonson/def.

Strong Gaussian Approximation
for the Sum of Random Vectors

Nazar Buzun, Nikolay Shvetsov, Dmitry Dylov
CoLT

This paper derives a new strong Gaussian approximation bound
for the sum of independent random vectors. The approach
relies on the optimal transport theory and yields explicit
dependence on the dimension size p and the sample size n.
This dependence establishes a new fundamental limit for all
practical applications of statistical learning theory. Particularly,
based on this bound, we prove approximation in distribution for
the maximum norm in a high-dimensional setting (p > n).
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Nonparametric Uncertainty
Quantification for Single Deterministic
Neural Network

Nikita Kotelevskii, Aleksandr Artemenkov, Kirill Fedyanin, Fedor Noskov,
Alexander Fishkov, Artem Shelmanov, Artem Vazhentsev, Aleksandr Petiushko,
Maxim Panov

NeurlPS

This paper proposes a fast and scalable method for uncertainty
quantification of machine learning models' predictions. First, we
show the principled way to measure the uncertainty of
predictions for a classifier based on Nadaraya-Watson's
nonparametric estimate of the conditional label distribution.
Importantly, the approach allows to disentangle explicitly
\textit{aleatoric} and \textit{epistemic} uncertainties. The
resulting method works directly in the feature space. However,
one can apply it to any neural network by considering an
embedding of the data induced by the network. We
demonstrate the strong performance of the method in
uncertainty estimation tasks on text classification problems and
a variety of real-world image datasets, such as MNIST, SVHN,
CIFAR-100 and several versions of ImageNet.

Uncertainty Estimation of Transformer
Predictions for Misclassification
Detection

Artem Vazhentsev, Gleb Kuzmin, Artem Shelmanov, Akim Tsvigun,
Evgenii Tsymbalov, Kirill Fedyanin, Maxim Panov, Alexander Panchenko,
Gleb Gusev, Mikhail Burtsev, Manvel Avetisian, Leonid Zhukov

NeurlPS

Uncertainty estimation (UE) of model predictions

is a crucial step for a variety of tasks such as active learning,
misclassification / adversarial attack / out-of-distribution
detection, etc. Most of the works on modeling the uncertainty
of deep neural networks evaluate these methods on image
classification tasks. Little attention has been paid to UE

in natural language processing. To fill this gap, we perform

a vast empirical investigation of state-of-the-art UE methods
for Transformer models on misclassification detection in named
entity recognition and text classification tasks and propose two
computationally efficient modifications, one of which improves
the state of the art and outperforms computationally intensive
methods.
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HyperDomainNet: Universal Domain I
Adaptation for Generative Adversarial T
Networks

Aibek Alanov, Vadim Titov, Dmitry Vetrov
NeurlPS

Domain adaptation framework of GANs has achieved great
progress in recent years as a main successful approach of
training contemporary GANs in the case of very limited training
data. In this work, we significantly improve this framework by
proposing an extremely compact parameter space for
fine-tuning the generator. We introduce a novel
domain-modaulation technique that allows to optimize only 6
thousand-dimensional vector instead of 30 million weights of
StyleGAN2 to adapt to a target domain. We apply this
parameterization to the state-of-art domain adaptation methods
and show that it has almost the same expressiveness as the full
parameter space. Additionally, we propose a new regularization

loss that considerably enhances the diversity of the fine-tuned E
generator. Inspired by the reduction in the size of the optimizing -
parameter space we consider the problem of multi-domain CCbINKE Ha UCTOUHNK

adaptation of GANs, i.e. setting when the same model can adapt
to several domains depending on the input query. We propose
the HyperDomainNet that is a hypernetwork that predicts our
parameterization given the target domain. We empirically
confirm that it can successfully learn a number of domains at
once and may even generalize to unseen domains.

RuCCoN: Clinical Concept
Normalization in Russian

Aleksandr Nesterov, Galina Zubkova, Zulfat Miftahutdinov, Vladimir Kokh,
Elena Tutubalina, Artem Shelmanov, Anton Alekseev, Manvel Avetisian,
Andrey Chertok, Sergey Nikolenko

ACL

We present RUCCoN, a new dataset for clinical concept
normalization in Russian manually annotated by medical
professionals. It contains over 12;800 entity mentions manually
linked to over 2100 unique concepts from the Russian language
part of the UMLS ontology. We provide train/test splits for
different settings (stratified, zero-shot, and CUl-less) and
present strong baselines obtained with state-of-the-art models
such as SapBERT. At present, Russian medical NLP is lacking

in both datasets and trained models, and we view this work

as an important step towards filling this gap.

Ccblfika Ha UICTOYHUK
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Recurrent Memory Transformer

Aydar Bulatov, Yuri Kuratov, Mikhail Burtsev
NeurlPS

Transformer-based models show their effectiveness across
multiple domains and tasks. The self-attention allows

to combine information from all sequence elements into
context-aware representations. However, global and local
information has to be stored mostly in the same element-wise
representations. Moreover, the length of an input sequence

is limited by quadratic computational complexity

of self-attention. In this work, we propose and study

a memory-augmented segment-level recurrent Transformer
(Recurrent Memory Transformer). Memory allows to store

and process local and global information as well as to pass
information between segments of the long sequence with the
help of recurrence. We implement a memory mechanism with
no changes to Transformer model by adding special memory
tokens to the input or output sequence. Then Transformer

is trained to control both memory operations and sequence
representations processing. Results of experiments show that
our model performs on par with the Transformer-XL on language
modeling for smaller memory sizes and outperforms it for tasks
that require longer sequence processing. We show that adding
memory tokens to Tr-XL is able to improve it performance. This
makes Recurrent Memory Transformer a promising architecture
for applications that require learning of long-term dependencies
and general purpose in memory processing, such as algorithmic
tasks and reasoning.

Smoothed Embeddings for Certified
Few-Shot Learning

Mikhail Pautov, Olesya Kuznetsova, Nurislam Tursynbek,
Aleksandr Petiushko, Ivan Oseledets

NeurlPS

Randomized smoothing is considered to be the state-of-the-art
provable defense against adversarial perturbations. However,

it heavily exploits the fact that classifiers map input objects

to class probabilities and do not focus on the ones that learn

a metric space in which classification is performed by computing
distances to embeddings of classes prototypes. In this work,
we extend randomized smoothing to few-shot learning models
that map inputs to normalized embeddings. We provide analysis
of Lipschitz continuity of such models and derive robustness
certificate against #2-bounded perturbations that may be useful
in few-shot learning scenarios. Our theoretical results are
confirmed by experiments on different datasets.

Recurrent Memory Transformer

arXiv:2207.06881v1 [cs.CL] 14 Jul 2022
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Smoothed Embeddings for Certified Few-Shot

2 [cs.LG] 16 Sep 2022
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Exploring Efficiency of Vision
Transformers for Self-Supervised
Monocular Depth Estimation

Aleksei Karpov, llya Makarov
IEEE ISMAR

Exploring Efficiency of Vision Transformers
for Self-Supervised Monoct ation

Depth estimation is a crucial task for the creation of depth maps,
one of the most important components for augmented reality
(AR) and other applications. However, the most widely used
hardware for AR and smartphones has only sparse depth
sensors with different ground truth depth acquisition methods.
Thus, depth estimation models that are robust for downstream
AR tasks performance can only be trained reliably using
self-supervised learning based on camera information. Previous
works in the field mostly focus on self-supervised models with
pure convolutional architectures, without taking global spatial
context into account.In this paper, we utilize vision transformer
architectures for self-supervised monocular depth estimation
and propose VTDepth, a vision transformer-based model, which
provides a solution to the problem of the global spatial context.
We compare various combinations of convolutional and CepinKa Ha MCTONHMK
transformer architectures for self-supervised depth estimation

and show that the best combination of models is an encoder

with a transformer basis and convolutional decoder. Our

experiments demonstrate the efficiency of VTDepth for

self-supervised depth estimation. Our set of models achieves

state-of-the-art performance for self-supervised learning on

NYUv2 and KITTI datasets. Our code is available at

https://github.com/ahbpp/VTDepth.
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Training Scale-Invariant Neural
Networks on the Sphere Can Happen
in Three Regimes

Maxim Kodryan, Ekaterina Lobacheva, Maksim Nakhodnov, Dmitry Vetrov
NeurlPS

A fundamental property of deep learning normalization
techniques, such as batch normalization, is making the
pre-normalization parameters scale invariant. The intrinsic
domain of such parameters is the unit sphere, and therefore
their gradient optimization dynamics can be represented via
spherical optimization with varying effective learning rate (ELR),
which was studied previously. In this work, we investigate the
properties of training scale-invariant neural networks directly
on the sphere using a fixed ELR. We discover three regimes

of such training depending on the ELR value: convergence,
chaotic equilibrium, and divergence. We study these regimes

in detail both on a theoretical examination of a toy example and
on a thorough empirical analysis of real scale-invariant deep
learning models. Each of the regimes possesses its own unique
features and has strong parallels with previous research on both
general and specific scale-invariant neural networks training.
Finally, we demonstrate how the discovered regimes are
reflected in the conventional training of normalized networks.

NPBG++: Accelerating Neural
Point-Based Graphics

Ruslan Rakhimov, Andrei-Timotei Ardelean, Victor Lempitsky,
Evgeny Burnaev

CVPR

We present a new system (NPBG++) for the novel view
synthesis (NVS) task that achieves high rendering realism with
low scene fitting time. Our method efficiently leverages the
multiview observations and the point cloud of a static scene to
predict a neural descriptor for each point, improving upon the
pipeline of Neural Point-Based Graphics in several important
ways. By predicting the descriptors with a single pass through
the source images, we lift the requirement of per-scene
optimization while also making the neural descriptors
view-dependent and more suitable for scenes with strong
non-Lambertian effects. In our comparisons, the proposed
system outperforms previous NVS approaches in terms of fitting
and rendering runtimes while producing images of similar quality.
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Hybrid DFT/Data-Driven Approach for
Searching for New Quasicrystal
Approximants in Sc-X (X = Rh, Pd, Ir,
Pt) Systems

Roman Eremin, Innokentiy Humonen, Pavel Zolotarev, Inna Medrish,
Leonid Zhukov, Semen Budennyy
ACS Crystal Growth & Design

Intermetallic compounds formed by two or more metals are
characterized by wide structural diversity. The design of
complex intermetallics, such as quasicrystals or their
approximants, is a challenging scientific problem. We present a
hybrid computational approach for searching for new stable 1/1
Mackay-type quasicrystal approximants in Sc-rich
intermetallics. For the Sc-Rh, Sc-Pd, Sc-Ir, and Sc-Pt systems,
we developed a routine for the generation of simplified
composition/configuration spaces that contain up to 2107
configurations each. Using the density functional theory (DFT)
for the evaluation of their thermodynamic properties, we
rationalized extended search spaces consisting of 3942
configurations each. Random Forest and graph neural network
(GNN) regression models were trained on the simplified sets
and utilized as inference machines for enhanced search spaces.
Among the systems studied, more than 20 potentially new
Sc-Pt and Sc-Pd approximants were predicted and confirmed
within DFT calculations. A comparative analysis shows that GNN
performance depends on the target energy typekrelaxed
energy, formation energy, and energy above the convex hull.
Nevertheless, GNN-based solutions may provide a higher recall
of predictions depending on architecture modifications and
target energy chosen.

PelTuHr xxypHanos: @ @
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VDFT: Large-Scale Conformational Energy and
Hamiltonian Prediction benchmark and dataset

Kuzma Khrabrov, llya Shenbin, Alexander Ryabov, Artem Tsypin,
Alexander Telepov, Anton Alekseev, Alexander Grishin, Pavel Strashnov,
Petr Zhilyaev, Sergey Nikolenko, Artur Kadurin

MecTo ny6nukauum

PCCP

3DGenBench: a web-server to benchmark
computational models for 3D Genomics

Polina Belokopytova, Emil Viesna, Mateusz Chilinski, Yifeng Qi,
Hossein Salari, Marco Di Stefano, Andrea Esposito, Mattia Conte,
Andrea M. Chiariello, Vladimir B. Teif, Dariusz Plewczynski, Bin Zhang,
Daniel Jost, Veniamin Fishman

Nucleic Acids
Research

Ad Astra or Astray: Exploring M-BERT's Linguistic
Knowledge through NLI Task

Maria Tikhonova, Tatiana Shavrina, Dina Pisarevskaya,
Vladislav Mikhailov, Valentin Malykh

Natural Language
Engineering

Classifying emotions and engagement in online
learning based on a single facial expression
recognition neural network

Andrey Savchenko, Lyudmila Savchenko, llya Makarov

IEEE Transactions on
Affective Computing

Denoising Score Matching via Random Fourier
Features

Olga Tsymboi, Yermek Kapushev, Evgeny Burnaev, Ivan Oseledets

IEEE Access

Effects of age, gender, and hemisphere on
cerebrovascular hemodynamics in children and
young adults: Developmental scores and machine
learning classifiers

Marie Arsalidou, Nikolay Skuratov, Evgeny Khalezov, Alexander Bernstein,
Evgeny Burnaev, Maxim Sharaev

PLOS ONE

Exploration in Sequential Recommender Systems
via Graph Representations

Dmitrii Kiselev; llya Makarov

IEEE Access

Fast parametric curve matching (FPCM)
for automatic spike detection

Daria Kleeva, Gurgen Soghoyan, llia Komoltsev, Mikhail Sinkin,
Alexei Ossadtchi
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Generative adversarial networks for reconstruction
of three-dimensional porous media from
two-dimensional slices

Denis Volkhonskiy, Ekaterina Muravleva, Oleg Sudakov, Denis Orlov,
Evgeny Burnaev, Dmitry Koroteev, Boris Belozerov, Vladislav Krutko

MecTo ny6aukauum

Physical Review E

GHOST—A New Face Swap Approach for Image
and Video Domains

Alexander Groshev, Anastasia Maltseva, Daniil Chesakov,
Andrey Kuznetsov, Denis Dimitrov

I[EEE Access

Hierarchical Intrinsically Motivated Agent Planning
Behavior with Dreaming in Grid Environments

Evgenii Dzhivelikian, Artem Latyshev, Petr Kuderov,
Aleksandr Panov

BI

Hierarchical Landmark Policy Optimization
for Visual Indoor Navigation

Aleksei Staroverov, Aleksandr Panov

IEEE Access

Human knowledge models: Learning applied
knowledge from the data

Egor Dudyrey, Ilia Semenkov, Sergei Kuznetsov, Gleb Gusey,
Andrew Sharp, Oleg Pianykh

PLOS ONE

Inter-Observer Agreement between Low-Dose and
Standard-Dose CT with Soft and Sharp Convolution
Kernels in COVID-19 Pneumonia

Ivan Blokhin, Victor Gombolevskiy, Valeria Chernina, Maxim Gusev, Pavel

Gelezhe, Olga Aleshina, Alexander Nikolaev, Nicholas Kulberg, Sergey
Morozov, Roman Reshetnikov

Journal of Clinical
Medicine

LAMBO: Landmarks Augmentation With
Manifold-Barycentric Oversampling

laroslav Bespalov, Nazar Buzun, Oleg Kachan, Dmitry Dylov

IEEE Access

Neural Entity Linking: A Survey of Models
based on Deep Learning

Ozge Sevgili, Artem Shelmanov, Mikhail Arkhipov, Alexander Panchenko,
Chris Biemann
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A Differentiable Language Model Adversarial IEEE Access

Attack on Text Classifiers

Ivan Fursov, Alexey Zaytsev, Pavel Burnyshev, Ekaterina Dmitrieva,
Nikita Klyuchnikov, Andrey Kravchenko, Ekaterina Artemova,
Evgeny Burnaev

Sequence embeddings help to identify fraudulent IEEE Access

cases in healthcare insurance

Ivan Fursov, Elizaveta Kovtun, Rodrigo Rivera-Castro, Alexey Zaytsev,
Rasul Khasianov, Martin Spindler, Evgeny Burnaev

A Survey of Computer Vision Techniques for Forest
Characterization and Carbon Monitoring Tasks

Remote Sensing

Svetlana lllarionova, Polina Tregubova, Vladimir Ignatiev, Albert Efimov,
Ivan Oseledets, Evgeny Burnaev

Learned Query Optimizers: Evaluation
and Improvement

IEEE Access

Artem Mikhaylov, Nina Mazyavkina, Mikhail Salnikov, llya Trofimov,
Fu Qiang, Evgeny Burnaev

®© 6 6 o

Data-Driven Short-Term Daily Operational Sea
Ice Regional Forecasting

Remote Sensing

Timofey Grigoryev, Polina Verezemskaya, Mikhail Krinitskiy, Nikita Anikin,
Alexander Gavrikov, llya Trofimov, Nikita Balabin, Aleksei Shpilman,
Andrei Eremchenko, Sergey Gulev, Evgeny Burnaev, Vladimir Vanovskiy

o

Outstanding negative prediction performance of
solid pulmonary nodule volume Al for ultra-LDCT
baseline lung cancer screening risk stratification
Harriet L. Lancaster, Sunyi Zheng, Olga O. Aleshina, Donghoon Yu,
Valeria Yu. Chernina, Marjolein A. Heuvelmans, Geertruida H. de Bock,

Monique D.Dorrius, Jan Willem Gratama, Sergey P. Morozov,
Victor A. Gombolevskiy, Mario Silva, Jaeyoun Yi, Matthijs Oudkerk

Lung cancer

SEMA: Antigen B-cell conformational epitope @ Frontiers in
prediction using deep transfer learning Immunology

Tatiana Shashkova, Dmitriy Umerenkov, Mikhail Salnikov,
Pavel Strashnov, Alina Konstantinova, Ivan Lebed,
Dmitriy Shcherbinin, Marina Asatryan, Olga Kardymon, Nikita lvanisenko
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Systematic Clinical Evaluation of A Deep Learning @ IEEE Journal
Method for Medical Image Segmentation: of Biomedical and
Radiosurgery Application Health Informatics

Boris Shirokikh, Alexandra Dalechina, Alexey Shevtsov, Egor
Krivov, Valery Kostjuchenko, Amayak Durgaryan, Mikhail Galkin,
Andrey Golanov, Mikhail Belyaev

Speech decoding from a small set of spatially @ Journal of Neural
segregated minimally invasive intracranial EEG Engineering
electrodes with a compact and interpretable neural

network

Artur Petrosyan, Alexey Voskoboinikov, Dmitrii Sukhinin, Anna Makarova,
Anastasia Skalnaya, Nastasia Arkhipova, Mikhail Sinkin, Alexei Ossadtchi

Adversarial Training Improves Joint Energy-Based @ m ICML
Generative Modelling
Rostislav Korst, Arip Asadulaev

Easy Batch Normalization Q m ICML

Arip Asadulaev, Alexander Panfilov, Andrey Filchenkov

Factorized World Models for Learning Causal @ m ICLR
Relationships

Artem Zholus, Yaroslav Ivchenkov, Aleksandr Panov

IGLU Gridworld: Simple and Fast Environment @ Q CVPR
for Embodied Dialog Agents

Artem Zholus, Alexey Skrynnik, Shrestha Mohanty, Artur Szlam,
Marc-Alexandre Cote, Zoya Volovikova, Aleksandr I. Panov, Julia Kiseleva

Interactive Grounded Language Understanding @ @ NeurlPS 2021
in a Collaborative Environment: IGLU 2022 Competition and

Julia Kiseleva, Ziming Li, Mohammad Aliannejadi, Shrestha Mohanty, Maartje Demonstration Track
ter Hoeve, Mikhail Burtsev, Alexey Skrynnik, Artem Zholus, Aleksandr Panov,

Kavya Srinet, Arthur Szlam, Yuxuan Sun, Marc-Alexandre Cot’e, Katja

Hofmann, Ahmed Awadallah, Linar Abdrazakov, Igor Churin, Putra Manggala,

Kata Naszadi, Michiel van der Meer, Taewoon Kim

MEKER: Memory Efficient Knowledge Embedding @ m ACL
Representation for Link Prediction and Question
Answering

Viktoriia Chekalina, Anton Razzhigaev, Albert Sayapin, Evgeny Frolov,
Alexander Panchenko
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Multi-step domain adaptation by adversarial attack @ m
to H-divergence

Arip Asadulaev, Alexander Panfilov, Andrey Filchenkov

MecTo ny6nukauum

ICML

Organizing Contexts as a Lattice of Decision Trees @ @
for Machine Reading Comprehension

Boris Galitsky, Dmitry llvovsky and Elizaveta Goncharova

FCA4Al

POGEMA: Partially Observable Grid Q Q
Environment for Multiple Agents

Alexey Skrynnik, Anton Andreychuk, Konstantin Yakovley,
Aleksandr Panov

ICAPS

Attention Understands Semantic Relations o

Anastasia Chizhikova, Sanzhar Murzakhmetov, Oleg Serikov,
Tatiana Shavrina, Mikhail Burtsev

LREC

Entity Linking over Nested Named Entities °
for Russian

Natalia Loukachevitch, Pavel Braslavski, Vladimir lvanov, Tatiana Batura,
Suresh Manandhar, Artem Shelmanov, Elena Tutubalina

LREC

FMFNet: Improve the 3D Object Detection °
and Tracking via Feature Map Flow

Youshaa Murhij, Dmitry Yudin

IJCNN

Medical Crossing: a Cross-lingual Evaluation o
of~Clinical Entity Linking
Anton Alekseev, Zulfat Miftahutdinov, Elena Tutubalina, Artem

Shelmanov, Vladimir lvanov, Vladimir Kokh, Alexander Nesterov, Manvel
Avetisian, Andrey Chertok, Sergey Nikolenko

LREC

Pixel-Level BPE for Auto-Regressive o m
Image Generation

Anton Razzhigaev, Anton Voronov, Andrey Kaznacheey,
Andrey Kuznetsov, Denis Dimitrov, Alexander Panchenko

53 PenTnHr koHdepeHumnn: @ o e m Workshop

COLING

AIRI — pesynbTaTbl 2022 roga



Oony6nnkoBaHo
HasBaHue ny6nmkaumm n aBTopbl MecTo ny6nukauum

Razmecheno: Named Entity Recognition from ° LREC
Digital Archive of Diaries «Prozhito»

Timofey Atnashev, Veronika Ganeeva, Roman Kazakov, Daria Matyash,
Michael Sonkin, Ekaterina Voloshina, Oleg Serikov, Ekaterina Artemova

Towards Computationally Feasible Deep o NAACL
Active Learning

Akim Tsvigun, Artem Shelmanov, Gleb Kuzmin, Leonid Sanochkin,
Daniil Larionov, Gleb Gusev, Manvel Avetisian, Leonid Zhukov

Vector Symbolic Scene Representation for Semantic o IJCNN
Place Recognition

Daniil Kirilenko, Yaroslav Solomentsev, Dmitry Yudin, Aleksandr Panov

WikiOmnia: generative QA corpus on the o m COLING
whole Russian Wikipedia

Dina Pisarevskaya, Tatiana Shavrina

Acceptability Judgements via Examining ° EMNLP Findings
the Topology of Attention Maps
Daniil Cherniavskii, Eduard Tulchinskii, Vladislav Mikhailov, Irina

Proskurina, Laida Kushnareva, Ekaterina Artemova, Serguei Barannikov,
Irina Piontkovskaya, Dmitri Piontkovski, Evgeny Burnaev

NeuralSympCheck: A Symptom Checking and e AIME
Disease Diagnostic Neural Model with Logic
Regularization

Alexander Nesterov, Bulat Ibragimov, Dmitriy Umerenkov, Artem
Shelmanov, Galina Zubkova, Vladimir Kokh

Analysis of the Anytime MAPF Solvers Based on the @ MICAI
Combination of Conflict-Based Search (CBS) and
Focal Search (FS)

llya lvanashev, Anton Andreychuk, Konstantin Yakovlev

Automatic Generation of Conversational Skills @ Neuroinformatics
from Dialog Datasets

Denis Kapelyushnik, Dilyara Baymurzina, Denis Kuznetsov and Mikhail Burtsev
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Self-supervised recurrent depth estimation @ Peerd Computer
with attention mechanisms Science

llya Makarov, Maria Bkhanova, Sergey Nikolenko,

Olga Gerasimova

Temporal network embedding framework with @ Peerd Computer
causal anonymous walks representations Science

llya Makarov, Andrey Savchenko, Arseny Korovko, Leonid Sherstyuk,
Nikita Severin, Dmitrii Kiselev, Aleksandr Mikheev, Dmitrii Babaev

Cognitive Systems
Research

Complexity of symbolic representation in working
memory of Transformer correlates with the
complexity of a task

8

Alsu Sagirova, Mikhail Burtsev

Memristor Degradation Analysis Using Auxiliary Micromachines

Volt-Ampere Characteristics

Georgy Teplov, Dmitry Zhevnenko, Fedor Meshchaninov, Vladislav Kozhevnikov,
Pavel Sattarov, Sergey Kuznetsov, Alikhan Magomedrasulov, Oleg Telminov, Evgeny Gornev

e

Pathfinding in Stochastic Environments: @ PeerJ Computer
Learning vs Planning Science
Alexey Skrynnik, Anton Andreychuk, Konstantin Yakovlev, Aleksandr Panov

Reinforcement Learning with Success Induced @ MICAI
Task Prioritization

Maria Nesterova, Alexey Skrynnik, Aleksandr Panov

Door Opening Strategy for Mobile Manipulator @ ICR
with Constrained Configuration

Daniil Pushkarev, Konstantin Mironov, Illya Basharov, Margarita Kichik,

Sergey Linok, Dmitry Yudin, Muhammad Alhaddad, Aleksandr Panov

Goal and Force Switching Policy for DMP-Based @ ICR

Manipulation

Andrey Gorodetsky, Konstantin Mironov, Daniil Pushkarev,
Aleksandr Panov
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Oony6nnkoBaHo

HasBaHue ny6nmkaumm n aBTopbl

Neural Network Model for Video-Based Analysis
of Student’s Emotions in E-Learning

A. Savchenko, |. Makarov

MecTo ny6nukauum

Optical Memory and
Neural Networks

Neural Networks for Classification and
Unsupervised Segmentation of Visibility Artifacts
on Monocular Camera Image

Vladislav Kuznetsov, Dmitry Yudin

Optical Memory and
Neural Networks

Safe Interval Path Planning and Flatness-Based
Control for Navigation of a Mobile Robot among
Static and Dynamic Obstacles

K. Yakovlev, A. Andreychuk, J. Belinskaya, D. Makarov

Automation and
Remote Control

Addressing Task Prioritization in Model-based
Reinforcement Learning

Artem Zholus, Yaroslav Ivchenkov, Aleksandr Panov

Neuroinformatics

Center3dAugNet: Effect of Rotation Representation

on One-Stage Joint Car Detection and 6D-Pose
Estimation
llya Belkin, Alexander Rezanov, Dmitry Yudin

Neuroinformatics

BnnaHne TexHonorunn MCKYCCTBEHHOIO MHTENJIEKTA

Ha ONIUTENbHOCTb ONMUCaHUN pe3ynbtaTtoB

KOMMbIOTEPHOW TOMOrpadum naymeHtos ¢ COVID-19

B CTaLMOHAapPHOM 3BEHe 34,paBOOXPaHEeHNS

Moposos C.I1., Faspunos A.B., Apxunos W.B., jonotoa [.[., JlbiceHko M.A.,

LlapeHko C.B., Cmopulok B.H., MapwwnH B.B., Kop6 T.A., FoHuap A.T,,
BnoxuH V.A., lloryHosa T.A., EBTeeBa K.b., AHapenyeHko A.E.,
Bnagsmmupcku A.B., OmensaHckaa O.B., Ffombonesckuin B.A.
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Oony6nnkoBaHo

HasBaHue nyb6nukauum n aBTopbl

MecTo ny6aukauum

Transformer-based classification COLING SMM
of premise in tweets related

to COVID-19

Vadim Porvatov, Natalia Semenova

ANOMALY DETECTION WITH SELF-SUPERVISED DCASE

AUDIO EMBEDDINGS

Ivan Zorin, llya Makarov

Boosting Heterogeneous Catalyst Discovery
by Structurally Constrained Deep Learning Models

Alexey Korovin, Innokentiy Humonen Artem Samtsevich, Roman Eremin,
Artem Vasilyev, Vladimir Lazarev, Semen Budennyy

Materials Chemistry
Today

Context-based text-graph embeddings
in word-sense induction tasks

Leonid Sherstyuk, llya Makarov

AIST

Corpus with Speech Function Annotation:
Challenges, Advantages, and Limitations

Lidiia Ostyakova, Maria Molchanova, Ksenia Petukhova,
Nika Smilga,Daniel Kornev, Mikhail Burtsev

Dialogue

Deep Reinforcement Learning with DQN vs. PPO
in VizDoom

Anton Zakharenkov, llya Makarov

CINTI

DeepPavlov Topics: Topic Classification Dataset
for Conversational Domain in English

Beksultan Sagyndyk, Dilyara Baymurzina, Mikhail Burtsev

Neuroinformatics

Depression Detection by Person’s Voice

Evgeniya Zavorina, llya Makarov
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Oony6nnkoBaHo

HaseaHue ny6mkauum 1 aBTopbl MecTo ny6nukauum

Emergent Structures and Training Dynamics ACL
in Large Language Models

Ryan Teehan, Miruna Clinciu, Oleg Serikov, Eliza Szczechla, Natasha
Seelam, Shachar Mirkin, Aaron Gokaslan

Graph Neural Networks with Trainable Adjacency ICHIE
Matrices for Fault Diagnosis on Multivariate Sensor
Data

Alexander Kovalenko, Vitaliy Pozdnyakov, Ilya Makarov

Information Extraction for Modelling Screenplay SAMI
Evolution of Star Wars Fiction

Marina Pozhidaeva, llya Makarov

Is language acquisition similar in language models Dialogue
and humans? A chronological probing study

Ekaterina Voloshina, Oleg Serikov, Tatiana Shavrina

Knowledge Distillation of Russian Language Models Dialogue
with Reduction of Vocabulary

Alina Kolesnikova, Yuri Kuratov, Vasily Konovalov, Mikhail Burtsev

Learning Loss for Active Learning in Depth CINTI
Reconstruction Problem

[lya Makarov, Ivan Guschenko-Cheverda

Lower and Upper Bounds for Multi-Agent Multi-Item SoCsS
Pickup and Delivery: When a Decoupled Approach
is Good Enough (Extended Abstract)

David Zahradka, Anton Andreychuk, Miroslav Kulich, Konstantin Yakovlev

Memory transformer with hierarchical attention En&T
for long document processing

Arij Al Adel, Mikhail Burtsev
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Oony6nnkoBaHo

HasBaHue nyb6nukauum n aBTopbl

Model Predictive Control with Torque Constraints for
Velocity-Driven Robotic Manipulator

Konstantin Mironov, Ruslan Mambetov, Aleksandr Panov, Daniil Pushkarev

MecTo ny6aukauum

20th International
Conference on Advanced
Robotics (ICAR)

Multilingual Case-Insensitive Named
Entity Recognition

Anastasia Chizhikova, Vasily Konovalov, Mikhail Burtsev

Neurointerfaces

Network Embedding for Cluster Analysis

llya Makarov, Artem Oborevich

CINTI

On the Impact of Computer Vision Algorithms on
Sport Training Automation: Proof of Concept for
Shadow Boxing Virtual Instructor

llya Makarov, Stanislav Petrov

AISMA

Outfit Recommendation using Graph Neural
Networks via Visual Similarity

Diana Zagidullina, llya Makarov

AIST

Research Papers Recommendation

Olga Gerasimova, Anna Lapidus, llya Makarov

AIST

Reward Shaping for Deep Reinforcement
Learning in VizDoom

Vitalii Sopov, llya Makarov

AISMA

RUSSE-2022: Findings of the First Russian
Detoxification Shared Task Based on Parallel
Corpora

Daryna Dementieva, Varvara Logacheva, Irina Nikishina, Alena Fenogenova,
David Dale, Irina Krotova, Nikita Semenov, Tatiana Shavrina, Alexander
Panchenko
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Oony6nnkoBaHo

HaseaHue ny6mkauum 1 aBTopbl MecTo ny6nukauum

Russian SuperGLUE 1.1: Revising the Lessons not Dialogue
Learned by Russian NLP-models

Alena Fenogenova, Tatiana Shavrina, Alexandr Kukushkin, Maria
Tikhonova, Anton Emelyanov, Valentin Malykh, Vladislav Mikhailov, Denis
Shevelev, Ekaterina Artemova

SMMA4H 2022 Task 2: Dataset for stance and COLING SMM
premise detection in tweets about health mandates
related to COVID-19

Vera Davydova, Elena Tutubalina

Stability and Similarity Detection for the Biologically Procedia Computer
Inspired Temporal Pooler Algorithms Science

Ivan Rodkin, PetrKuderov, Aleksandr [.Panov

Style-transfer Autoencoder for Efficient Deep Voice CINTI
Conversation

llya Makarov; Denis Zuenko

Transformer-based Deep Reinforcement Learning in AIST
VizDoom

Vitalii Sopov, llya Makarov

BnunaHmne nHpgekca macchl Tena Ha HafEXHOCTb Digital Diagnostics
wkanel KT 0—4: cpaBHeHMe NpOTOKOSOB
KOMMbHOTEPHOM TOMOrpadun

Brnoxun V.A., ToHuvap A.l., KogeHko M.P., ConosbeB A.B., FTomboneBckum
B.A., PeweTHunkos P.B.

KomMnbloTepHoe 3peHune B Jly4eBOW ANarHOCTUKE: m Digital Diagnostics
nepBsbln 3Tan MOCKOBCKOrro aKcnepumMeHTa

Bnapgsumupckun A.B., Bacunees HO.A., Apsamacos K.M., AHApenyeHKo
A.E., Tombonesckun B.A., Kynbbepr H.C., OmensHckas O.B., MNasnos H.A.,
PeweTtHukos P.B., CepryHosa K.A., laposa [.E., WynbkuH N.M.
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MeponpnaTums
N BbICTYNJIEHUA

AIRI Seminars

ObyyeHue ¢ nogkpenneHnem
ON15 ONTUMMN3aLLMN MONEKYAAPHOMN
KOHdOopMaLumn

YouTube-kaHan AIRI

AIRI Seminars — 3To Hay4HbIN Ananor

Ha paBHbIX N 3HAKOMCTBO
npodeccrnoHanbHOro coobuecTtaa

C JOCTUXEHUAMU B 06nacTu
NCKYCCTBEHHOrO MHTENNEKTa.

CemMuHap nNpusBaH NonynspusnpoBaTb

N pacnpoCTpaHATb B NPOpeCcCnoHaNbHON
cpefe NPUHLMNbI N LEHHOCTKN, KOTOPbIX
npuaepxmsaeTca MIHCTUTYT, a Takxe
npoAasuraTb naen, peanusyowme
Mmuccuo AIRI: cosgaHne yHMBepcanbHbIX
CUCTEM NUCKYCCTBEHHOIO UHTENNEKTA,
peLlaroLmnx 3agadun peanbHOro Mmpa.

B kauyecTBe 4OKNaAYMKOB UK
OMMOHEHTOB Ha CeMUHap NPUrIaLlakTCs
BedylLMe cneumanmcTbl B 061acTu
NCKYCCTBEHHOro NHTeNneKkTa n3 Poccum
N n3-3a pyberka, KOTopble pacCcKasblBakoT
N KOHCTPYKTUBHO KPUTUKYHOT
nccnegoBaTenbCckue paboThbl.

HayuHble cemuHapbl AIRI gocTynHbl 4na Bcex
xenarowmx B opMate TpaHCAALUN U 3anucu
Ha YouTube-kaHane AIRI.
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Cepusa mmtanos NAwWHMLa

B 2022 roay Mbl 3anyCTUv CcneynpoeKkT MNepebiMn TeMamu UALWHULbI cTanu:
«MWwHMYa» — 3aTo cepua oHNamH- «/ICKyCCTBEHHbIN UHTENNEKT

MWUTanoB, rAe yyYeHble pacckasbiBatOT B MeaunymHe», «<NLP TpebyroT Halm

NPO UCKYCCTBEHHbIN MHTENNEKT cepgua», «MICKyCCTBEHHbIN UHTENNEKT
B paMkax 20-TV MUHYTHOIO Hay4YHOro B UHOYCTPUN», HOBOrOLHWA BbIMYCK Obin
poknapga. NOCBSALLEH CTaTbAM Ha KOHdepeHLun

NeurlPS 2022.

@AIRI

Towards
Computationally
Feasible Deep
Active Learning

EL NaacL2022

22 anpens

MUcKyCcCTBEHHbIN
WHTEeNNeKT B MeauuuHe

NIRI

Cepus muTanos

MNwHnua

NeurlPS 2022
15 pekabpsa  15:30

15 gekabps

NeurlPS 2022

23 ceHTAbpA

NcKyCcCTBEHHbIN
WHTENNEKT B UHAYCTPUMN




MeponpnaTus
N BbICTYNJIEHUA

YXypHanbHbIN Kny6

Nccneposatenun AIRI npoBogAaT
XXYPHanbHbIA KNy6, roe obeyxgaroT
nocnegHve Hay4dHble cTaTbu B 06/1aCTH
MCKYCCTBEHHOIO MHTENNEeKTa.

Mpowno 9 »XypHanbHbIX KNy6oB

MoarotoBunu 3agayv A4NA 3 XxakaTOHOB:

— «Uundposon npopbis. Ce30H:
NCKYCCTBEHHbIV UHTENNIEKT»

— OecTuBanb «RuCode»

—> Al Journey Contest 2022

Ob6pasoBaTesbHble
LLIKOJbI

Wccneposatenu AIRI npuHANW yyacTtume
B LUKOJIEe MO MaWNHHOMY O0By4YeHuUto
®KH BLU3 «Fall into ML 2022»

AT, F) = Z U(F, ) Uy(F, @), e |

a=1




5 NHTeNNeKTyasnbHbIX MapTHEPCTB

— XakaToH «Jlngepb! LnppoBoW
TpaHchopmaumm 2022»

— MexayHapoaHas Hay4YHo-

TexHn4yeckas KoHdepeHLuus
«HenponHpopmaTmka-2022»

YyeHble AIRI npuHann
ydyacTue B 13 nogkacTtax

Heckonbko SspKMX NPUMepOoB:

MogkacT Ha KaHane «Annes XUsHu»
¢ Buktopom Nlomb6oneBcKM

MBaH Ocenepel, B nogkacTe
«Homo Science»

65

— KoHopepeHuuns DataStart 2022

— Al Journey Contest 2022

— KoHdepeHLmMa No pa3roBopHOMY
Al — Conversations

TatbsHa LWaBpuHa obcyanna TpeHabl
B I, konnpoBaHne NpoeKToB

n mogenb GPT-3 B nogkacTe
«TpeHabl NPOTUB HOpMbI. Tweekly»

Mwuxaunn bypues B rocTtax y nogkacTta
«Deep Learning School»

AIRI — pesynbTaTbl 2022 roga
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MeponpunaTuns
N BbICTYNJIEHUSA

YyeHble AIRI npuHanu
y4yacTume B 25 KOHpepeHLnax

O6yyaeMblii UHTENNEKT

PykoBoautens rpynnbl Learnable
Intelligence AIRI EBreHnin bypHaes
BbICTYNUS ¢ TeMon «[ nNybokoe obydeHune
ANA MOOEeNMPOBaHNA N PEKOHCTPYKLNK
3D-¢popm» Ha LWeCToM caMmuTe

No KOMMbKOTEPHOMY 3PEHUIO

N MaWnHHOMY 0by4eHunto Machines Can
See 2022.

KoHrpecc Monopfpbix y4YeHbIx

PykoBoguTens rpynnbl
«HenpouHTepdencoi» Anekcen Ocaguuni
NPWHAN y4acTue B KPYrnom ctosne
«HenpoTexHonornn: ncnpaButb

N OONOMHUTb MO3M» Ha KoHrpecce
MONOAbIX YYEHbIX.




Al Journey 2022

23 n 24 Hos6psa 13 cnnkepos AlRI
BbICTYMUN HA MeXAYyHapo4HOM
OoHNnanH-koHdepeHuun Al Journey.

Hayka O+

HayuHble coTpyaHuku AlRI
AnekcaHgp MaHoB, CeMeH byaeHHbIn
1 BukTop MoOMB0ONEBCKUIN BbICTYNNNN
Ha BCEPOCCUINCKOM ¢pecTumBane
«Hayka O0+»

68

AIRI LEGO kny6

B aToM rogy HepopManbHbIn Kyo

no nHTepecam coTpygHmnkos AlRI
NPOSOIKNN aKTUBHO pa3BMBaATbLCA.
Konneru cobupanu Lego, 3HaKOMUINUCB,
npurnawanu apysen n urpanu B KBu3bl.
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MeponpunaTus
N BbICTYNJIEHUA

JleTo c AIRI

YeTblpe Hepenn Hayku

06 UCKYCCTBEHHOM UHTESEKTE
ANa MOonoAblX uccnepgoBaTenen o B St
Ha Tepputopun YHUBepCUTETA ’

«Cupuycn.

0 e

MporpamMmma BkJOYana B cebs NeTHIOH
LLIKOMY U NPOOUNBbHYIO KOHbEepeHLUtO,
B paMKax KOTOpbIX CrywaTtesnM CMorim
NONYyYnUTb HOBbIE 3HAHUSA, NPUMEHUTb
NX Ha NPaKTUKe NPOEKTHON paboTbl

1 6NMXKe NO3HAKOMUTbLCA

C coobLLECTBOM YyYEHbIX

n apyr opyrom.

NeTHAs wkona AlRI NeTHAA wkona AlRI KoHdepeHuns AIRI
N0 UCKYCCTBEHHOMY N0 UCKYCCTBEHHOMY N0 UCKYCCTBEHHOMY
nHTennekTy (notok RDLS) UHTennekTy (notok PAUN) VHTENNEeKTy
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4 149 46

Hegenu CTYAEHTOB npenogasaTtenem
NpPOEeKTOB aKageMUYECKNX HayyHbIX
yaca nocTepos

/

JcKyCCTBEHHbIA UHTEANIEKT

(ORI v

 » YHUBepcuteT
° ::.' :... CMpMyC
) o

J \,_Md’T _ \* PAVU

Skoltech
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OT3bIBbI Y4aCTHUKOB

«bbl/10 04YeHb KPYyTO. KnaccHble
3afauyun, UHTepEeCHbIe feKkuun.
OTnu4YHbIe NN 1 nydlias
npogeccypar.

«BceM cnacnbo 3a koHpepeHyuto!

[na MeHAa goknagbl, NOAN OKasanu
60NbLIOE BAOXHOBEHMNE HA TO, YTOObI
fanblue passuBaTbCcsA B obnacTu.
OQHO3HAYHO, Ha NOLOOHbIE MEPOMPUATUS
XO04YeTCH nofaBaTbCA eLle 1 ewe».
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«Cnacnbo donblioe 3a atn 10 gHen,
3a OT/INYHYKO OpraHM3aLuno U o4YeHb
WHTEepeCHble nekuuun! Hagetoco,
KOHpepeHuns byaeT exxerogHom».
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MIHCTUTYT

B coUMaNnbHbIX CETHAX
n CMUVI




MIHCTUTYT

B COUNAJIbHbIX CETAX

n CMU

@ YouTube

BblpoC B 8 pa3s

10 000

obLmnn oxeat

135

KONM4ecTBo nybnukauum

1005

KOJIn4eCcTBO NMNOAMNMNCHYNKOB

1,7 MIH

OXBaT NapTHEPCKNX Bnaeo

75

O Hac nucanu u roBopuan:

PhysOrg, TACC, PBEK, N3BecTus, aseTa.Py,
NakedScience, BegomocTun, Hay4dHas
Poccus, Pagno Mask, Quantum Photonics
Club, HTB, Lenta.ru n mHormne gpyrue

Mpo4yecTb 1 NocnyLuaTh:

N3BecTusa

Kak MCKYCCTBEHHbIN
WNHTENNEKT OLeHBaeT
Hanbonee onacHble
LUTaMMbl BMpyCca

T -
ke
Paguo «Mask»

Mopgenb Mupa: 4to
Takoe UCKYCCTBEHHas
XUN3Hb

PBK

Kak A3blkoBoe
pa3Hoobpasue cBA3aHO

¢ 6yayLMM NCKYCCTBEHHOrO
VNHTENNeKTa

NakedScience
LienuTenbHble anropuTmbl:
KaK MCKYCCTBEHHbIN
WNHTENNEKT COBEPLUMN
peBoNoOLMIO B BrioMeanLnHe
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[lapTHepCcTBa
N Konnabopauyunu

-—-—-;’HH, LIEHTP MICKYCCTBEHHOIO
*&*"  VHTEJIEKTA HAY BLUD

AT e TERoRATE T e Skoltech M,,,.,."
MMEHWU H.®. TAMAJIEUN L

Skolkovo Institute of Science and Technology

) .... g ° & CW‘ MMMU%%, -
> Cupunyc HP CS CAMAPCKUI
YHUBEPCUTET

A cyberphysics

(& SBERAI (& SBERDEVICES

ViTMIO






KOHTaKThbI

Cant

airi.net

Cou. cetun

a airi_research_institute

artificial-intelligence-
research-institute

Appec

79

MockBa, KyTy30BCKUI Np-KT,
0.32, kopn. 1, nomely. 4.B.08

Mocksa, HymxHui CycanbHbIn
nep. 5 ctp. 19
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MHCTUTYT NCKYCCTBEHHOIO
nHTtennekta AlRI

lopoBon otyeT — 2022
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