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YHeTBepTbin roa

WN3HU AlRI

-~ MBaH Ocenepey

[eHepanbHbIN oupeKTop

&P

B 2024 rogy Haw HCTUTYT yBENNYUNCS
BAOBOE M HacumnTbiBaeT 6onee 200
npefaHHbIX CBOEMY feny cneumanncTos,

9 13 KOTOPbIX B TEYEHMNE rofa 3alnTuim
KaHAMpaTCKMe N OOKTOPCKUE aucceprauunm.
MHorune npmexanu K Ham 1U3-3a rpaHuLbl,
yTObbI pasBmBaTb Hayky 06 M B Poccun

n mupe c AIRI.

BmecTe ¢ TeM, yBENNUYUNIOCH U KONUYECTBO
YCrMeLWHO NPOoBeLEHHbIX UCCNefoBaHUN,

90 13 KOTOpbIX 6bIIO NpeacTaBNeHO

Ha KOHdepeHLUMsax YpoBHA A 1 A*

17 cTaten — NPUHATO Ha BeayLLYHO
MeXAYHapPOAHY KOHbepeHL o

no UckKyccTBeHHOMY nHTennekty NeurlPS.

Mbil B AIRI npopgonxaem cosgaBaTb
yHuBepcarsnbHble cuctembl M ona pelueHus
3afa4 peanbHOro mupa. B aTomy rogy

Mbl CHOKYCMPOBaANNCh Ha KoHLenunun
npuknagHoro AGI, B oCHOBe KOTOPOW NEXUT
Hay4yHass 060CHOBAHHOCTb M Nosb3a A/
6usHeca. COBMECTHO C MHAYCTpUanbHbIMU
napTHepamMm Mbl 3anycTunn psag
aMObMLIMO3HbIX NPOEKTOB MO reHepaTUBHOMY
NPOEKTUPOBAHUIO U MPUMEHEHWIO
TEXHOIOMMN UCKYCCTBEHHOIO MHTESIEKTA

B MeAuL M He.

MosBnsTCA HOBble Konabopauun
C BeAyLWnMn yHnBepcutetTamm
N TEXHONOMMYEeCKMMU KOMMNAHUAMMU.

AIRI — pesynbTaThbl 2024 roga

K HaM npucoeanHuUImMcb napTHepbI

n3 r’MAr, CéepMeghi, NCI PAH,

KAMAZ Digital, Cubyp Digital n MHorne
apyrne. ObwnpHasa 1 BooxHoBAAOLWaNA
yacTb 2024 roga — 3HaKOMCTBO

N COTPYAHNYECTBO C PerMoHanbHbIMU
Hay4YHO-uccnenoBaTebCKMMm

ueHTpamun. CBOY, Ar'Y, TT'Y — Bcex

He nepeyecTb — AEMOHCTPUPYHOT,
HACKO/bKO pasHOO6pasHble U CUMbHbIE
KOMMNeTeHUnn npeacTasneHsl B Poccun.

A yBepeH, yto 6narogapa ctpemneHno AlRI
COEQUHATb MeXxay cobon Konner ns cambix
pPa3HbIX TOYEK MUpPa N NPefMETHbIX
obnacTten, B 6yayL,eM Hac XOET OYEHb
MHOrO HenpepackasyeMmblX, HO MPUATHbBIX
pes3ynbTaToB.

A BblpaXkato 6narogapHoCTb
coTpyAaHukam AIRI n Hawmm napTHepam
3a yceppHyto paboty. BmecTe Mbl

He TOJIbKO Npubnnxxaem nosiBreHne

AGl, HO 1 yyacTByeM B NOArOTOBKe
HOBOIO MOKONIeHUs nccneposartenen

1 BOOXHOBNAEM APYr Apyra Ha OTKPbITUSA.

Mpurnawaro Bac y3HaTb 6onbLue
0 pesynbTaTtax pabotbl MHcTUTYyTa AIRI
B 2024 rogy 13 aTOro ot4yeTa.



Muccusa AlRI

CosfaHue yHMBepcarbHbIX CUCTEM

OcHoBHas Lenb NHCTUTYTa —
HaNTV BO3MOXHOCTY NMPUMEHEHMS
WCKYCCTBEHHOIO MHTENEKTa AN pelleHns
 CIIOXHbIX COLManbHbIX, SKOHOMUYECKUX
W HayyYHbIX 3a0ay4. HayuyHble COTpyaHUKM
VIHCTWUTYTa 3aHMMatoTCA UCCe0BaHNAMY
‘B QyHAaMeHTanbHbIX 1 NPUKNaaHbIX




LieHHocTK AIRI

or
YHenoBeKOLEHTPUYHOCTb CBobopfa Hay4yHoro
BblpaXkeHus
N
7
\V/
Y
OTBETCTBEHHOCTb OTKpPbITOCTb
n BKnag B bygyuiee N NPO3PavYHOCTb
R
[TapTHEpPCTBO

n konnabopauunsa

AIRI — pesynbTaThl 2024 roga



HanpaBneHus
NEeATeNbHOCTW

Haquble ncceriegoBaHus

MpoBeneHVe NPOpPbIBHbIX NCCNea0BaHN
B 06/1aCTV UCKYCCTBEHHOIO MHTENNEKTA,
dopmMupoBaHme rnobanbHoOro LeHTpa
9KCMNepTU3bl

HayuyHo-TexHu4eckue
napTHepcTBa

Pa3BuTUE NAapPTHEPCTB C HayYHbIMM
opraHunsaunsMm, NPOMbILLNEHHOCTbHO

1 rocygapcTBOM, pa3paboTka

1 KOMMepLnanmnsaumns TeXHoNornm

B 0611aCTN MCKYCCTBEHHOIO MHTENEKTA

Monynapusauuna Al

MpoBepneHne NpodubHbIX KOHGEPEHLUIA
N MEpPONPUATUIA, co3faHne N nogaepxka
COpPEeBHOBaHWM, nonynapusauns
NCKYCCTBEHHOIO MHTENNEKTA B LLeSIOM

AIRI — pesynbTaThbl 2024 roga

Bknapg B passutue Al

YyacTume B rno6anbHOM passuUTUM
NCKYCCTBEHHOr0 MHTENNeKTa

yepes cosgaHune, pasBuTue U NO4OEPXKKY
NPOEKTOB C OTKPbITbIM KOA0M

JlabopaTopuum

COTpyaHNYECTBO C UHCTUTYTaMMU,
YHUBEpCUTETAMMU U MHAYCTPUANbHLIMN
napTHepamm No 3anyckKy COBMECTHbIX
Hay4HO-MccnenoBaTenbCKMX
nabopatopui B 061actu
NCKYCCTBEHHOrO MHTEeNNeKTa
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PykoBoguTeNnn Hay4HbIX rpynm

AHppen KysHeuoB

Jabopatopusa FusionBrain

Bnapucnas Anbek KoHCTaHTWH
Laxypo i AnaHoB Cobones
MW ana pobotos KoHTponupyembiin leHepaTtusHbIn U
- [eHepaTuBHbIN MU ANA BUOEO
AnekcaHgp lNaHoB
. NabopaTopms KOrHUTUBHBIX CUCTEM UCKYCCTBEHHOrO UHTENNEKTA
_ Anekcei HOpui 7 Anexcen
a KoBanés KypaToB = CKPbIHHUK
BonnolleHHble areHTbl b Mopenu ¢ namsaTbio ’l RL areHTbI
@ Omutpun Obinos
- Jabopatopus «CunbHbli Al B MeguLmHe»
‘L,»
OMutpun fipocnas ( ‘ Hazap
YMepeHkoB Becnanos 4 By3yH
BasoBble Mogenu MynbTuMoganbHble ObyueHne
apxuTekTypbl A 9 npepacTaBneHnin

OMutpun
d Kptokos

WccnepoBaHusa
6rnomapkepos

AIRI — pesynbTaTtbl 2024 roga 10



PykoBoguTeNnn Hay4HbIX rpynm

»

MBaH Ocenegel,

BblUMCAUTENbHBIN MHTENNEKT

EBreHunn bypHaes

O6yYaeMblii UHTENNEKT

AHTOH KOHYLINH

MpoCTpaHCTBEHHbIV NHTENNEKT

Erop EpLioB

LiBeToBas BbluMcnuTenbHasa ¢otorpadpusa

Onbra KapabIMOH

BrvonHdopmatuka

MapuHa MyHxoeBa

CamoobyueHune n obyyeHune
npeacTaBneHni

Nnbsa Makapos
WU B nHaycTpumn

AnekcaHpp MaH4yeHKo

BbluncnutenbHas
CeMaHTuka

AnekcaHpp TropuH

MeTogabl ONTUMK3aLMN B MALLMHHOM
obyyeHun

AIRI — pesynbTaTtbl 2024 roga

)

EBreHun ®ponos

TexHONoOrMmM nepcoHannsayum

AnekcaHgp MNopbaHb

Na6opatopusa MW, aHanusa gaHHbIX
1 MOLENMUPOBaHNA

Oner Poros

[oBepeHHble 1 6esonacHble
VHTeNNEeKTyanbHble CUCTEMbI

CemeH byaeHHbIR

[nsaiiH HoBbIX MaTepuanos

EneHa TyTyb6anuHa
MpuknagHoe NLP

Anekcen Ocaguunin

HeviponHTepdeiichl

ApTyp KagypuH

'ny6okoe obyyeHune B Haykax
0 XXU3HU

Bnaguncnae KypeHkoB

AfanTuBHbIE areHTbl

ApTtewm LWenmaHos

0O6yuyeHue Ha cnabo
pasMeyeHHbIX AaHHbIX

(i



MBaH Ocenegel

eHepanbHbIVi AVPEKTop

Makcum KysHeuoB

[VpeKTop ynpaBneHnus CTpaTermieckoro
pasBUTWA U NAapTHEPCTB

CtenaH
MamoHTOB

Onbra
CypoBeruHa
[OnpeKTop No Hay4YHo-

TEXHUYECKUM
napTHepcTBam

PykoBopuTens otaena
Hay4HO-TEXHUYECKO
paspaboTku

AHTOH Pn3aeB

®UHaHCOBbIN AUPEKTOP

EkaTepuHa Hvkonb-Mapus
CapadaHoBa Kyk

naBHbIA PykoBopuTens otaena
6yxrantep 3aKynok

AnekcaHpgpa bponTtmaH

[npeKTop No MapKeTUHry
Y KOMMYHUKaLnAM

KOnua HukntuHa

[VpeKTop No NpaBoBoMy 06ecreyeHo

AIRI — pesynbTaThl 2024 roga

PykoBogutenun ¢yHKUMOHaNbHbIX
HanpaB/eHUI

Onbra
MoroBa
PykosoguTtenn

oTaena NpoeKTHOro
ynpasnexus

Mapusa 3BoHapeBa
HR AunpekTop

KoHcTaHTUH KaTaHoB
IT AupekTop






poBeAeHHbIN

Ha CTOpOHe 3aKa3uuka
npepBapuTenbHbIN
 aHanus 6usHec-adpdekTa
n prerequisite research

‘HanpaeneHusa npuknagHoro AGI

Compute and Data Multimodality Agency Embodiment
Effective training & inference Modality Self-learning Hardware
Effective data storage Omnimodality Self-reflection/Reasoning Software
Synthetic data Perception Augmentation Self-alignment Interface

Goal-setting & planning

Multiagency

World Model

Knowledge

Forecasting

Causality

14
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naBHbIN pe3ynbTaTt

OmMuntpuin binos

AGIl Med

Multimodality, World Model

OupekTop nabopatopum «CunnbHbii Al B MeguumnHe»

«Lnpposon MomowHUK 2.0» n «MyHLIOT», NpeaHa3Ha4YeHHble
ANA NepBUYHOro npMema naumeHToB U gNna Co4encTBUA Bpayam

nyquon ONarHOCTUKHN

B MOBGUABHOM NPUNOXEHNUUN MEOMULMHCKOMN
KoMnaHuu «Cbep3gopoBbe» (BXOAUT

B MHOYCTpMIO 300poBbsA CobepbaHka)
nossunica NA-noMoLHNK, KOTOPbIN
NMOMOXEeT poccUAHaM 3aboTUTbCA

0 3[0poBbe. TexHonoruo paspabotanu
ydeHble MHcTuTyTa AIRI 1 KOMNaHuA
«CbepMegN» Ha Base HempoceTeBOM
Mogenun Cbepbanka GigaChat.

[MocTaHoBKa npeaBapuTebHOro
OnarHosa n MapupyTtmsauyuna
K LleneBomMy cneunanncTty

PaclwndpoBKa aHann30B 1 3aKIKOYEHMA
Bpava

PeannsoBaH Habop MHTENNEKTYyasnbHbIX
dnnbTpoB 6€30MacHOCTH

B 10 e Bpemsi, 6a3oBas MoAenb
«MyHLWOT» Nnokasana cebs Kak MoLLHas
MOAENb aHanMsa paanosiorMyecknx
CHMMKOB. Byayumn obydyeHa Ha KpymnHOM
paTaceTe MockBbl, MOAENb Hay4ynnacb
reHepupoBaTh pasgenbl «<Haxoakm»

N «3aKrYeHne» B pagmnonormyeckmnx
oT4YeTax Mo peHTreHorpadun rpyaHom

AIRI — pesynbTaThbl 2024 roga

KNeTKu, NpefcKasbiBaTb Knacc NaTosornm
N aBTOMAaTUYECKM KOHTYPMPOBaTb UX.
9TOT MeTo4 06beANHAET BU3YalbHbIN
9HKoAep (KOHTpacTHoe 0by4deHune),
0OYYEHHbIN Ha MEOULIMHCKNX
Nn306paxeHunsx, u cneymannsanpoBaHHyHo
BMOMEeaNLNHCKYIO A3bIKOBYIO MOLENb.
Moaxopn addpeKTUBHO nNpeogonesaeT
CNOXHOCTU, CBAA3aHHble C MeANLNHCKOM
CEMaHTUKON, N yYnTbIBaeT pa3Hoobpasune
Haxo40K B n3obpaxxeHunsax, obecneymsas
aBTOMaTM3aLWNIO Npouecca

COCTaBJ/IEHUS OTUYETOB.

Mogenb oby4yeHa Ha KpynHbIX Habopax
JaHHbIX, Taknx Kak PadChest, BIMCV-
COVID19, CheXpert, Openl n MIMIC-CXR,
yTo obecneymBaeT ee YyCTOMYNBOCTb

W agantaymo K pasHoobpasHbiM
KJIMHUYECKUM crydYaaM. OLeHOoYHble
MeTPUKKN NOAYEPKMBAOT TOYHOCTb

N CNOCOBHOCTb MOLENN YUMTbIBATb
TOHKNE MeAULNHCKNE aeTanu,

4YTO AEMOHCTPUpPYET 6ObLLOW
noTeHuman gna ontTumMmsayum paboThbl
PaAnonoroB. 3TO AOCTUXEHNE

He TONbKO aBTOMATMU3NPYET BaXKHbI

16



naBHbIN pe3ynbTaTt

Models' average AUROCS w.rt. epoch
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L H i 15 0 5 n

aTan AnarHoCTUKM, HO U CNocobCTByeT
BHefpeHu o nepenosbix M-pelleHni
B MEOULMHCKYHO NPaKTUKY.

B pamMkax rnaBHOW KOHpepeHUMn rno mes,
NN (MICCAI 2024), ogHUM U3 KNMFOYEBbIX
OOCTUXKEHWNI CTano cosaHne HOBOro
noaxoa K UHTepPaKTUBHOW cerMeHTaLum
CNOXHbIX YAJIMHEHHbIX OObEKTOB, TaKUX
Kak NpoBofa, KaTeTepbl NN BEHBI,

6e3 ncnosb3oBaHUA TpagnULNOHHbBIX
Macok. PaspaboTaHHas CTpyKTypa
OAHHbIX OPUEHTUPYeTCA Ha Habop
LEeHTPanbHbIX JIMHUIA KOHTYPUPYEMbIX
06beKTOB 1 paboTaeT 0CobeHHO
90PKTUBHO. TakXXe 3HauYnTeNbHble YCUINA
6bI/I HanpaB/eHbl Ha CO34aHNe HOBbIX
NoAX040B K aHanmM3y MeguLUHCKNX
n3obpaxkeHunin. B yacTHOCTK, NpenoXeHbl
aHaTOMMYeCcKMe NO3ULNOHHbIE
amMbenamHrn gna 3D-nsobpaxkeHun,
CNocobHble TOYHO NpeacKasbiBaTb
aHaTOMMYeCKOoe MNosoXeHne obnacTten,
YTO OTKpPbIBAeT HOBbIE BO3MOXHOCTH
AN8 NoKanusauum opraHoB 1 NaTtosiorum.
9Tn pesynbTaTbl ObINN NPeaCTaBNEHbI
Ha MICCAI 2024, 2 n3 3 poccumnckmnx

AIRI — pesynbTaThbl 2024 roga

Multimodality, World Model

s N
R o sac Secrocon?
e
F
= - _ HaK AQBHO NOABMIMCE CHMATOM?
2 -
2
g
¢ - B v e ects manabe?
£
3 - . TO4TH YBRREH, HO HeOGXOEHHE
R YTO HEHIR
- ToT0E LATh 3 HAMBONDE BEPOATHLX
ARmarmosa

CTaTen Ha KoHdepeHUmMn 6bInn caenaHbl
coTpygHukamu nabopatopun AGl Med.

KomaHpga AIRI-AGI-med npuHsana
yyacTue B ABYX MeXAYHapOoaHbIX
copeBHoBaHMAX: RRG24 Ha BioNLP

n MIDRC XAl Challenge, rgoe 3aHana
BTOpPOE M NATOE MECTO, COOTBETCTBEHHO,
NCNoSb3ys NepBoOe NoKoneHmne

cBoen Mogenn MyHLWwoT. 3To cTano
BO3MOXHbIM 6bnarogaps paspaboTke
MeTOA0B KNnaccudumkaumm saTeMHEHUI
N cerMeHTauunm nerkmnx Ha gatacere

C OrpaHMYyeHHOn pasMeTKon. Ha ocHoBe
CLIP-mopenu yganoch BbiurpaTb npus
B $5000, a TakXXe NokasaTb OTNINYHbIE
pesynbTaTbl B 3aga4ax Knaccudukaumm
N cerMeHTauun. KomaHga yctynuna
TONbKO Beaywmm IT-ruraHtam, 6yayun
Ha NOPAL0K MEeHbLLUE Mo COCTaBy.

17



KpynHble
pesynbTaTthl



KpynHble pesynbTaTtbl

Compute and Data

PaspaboTaH MmeTop SparseGrad

ana napameTpo-adpPpeKTUBHOro obyyeHus
0onbLINX A3bIKOBbIX MOAefien Ha base
TeH30pHOro pasnoXxeHmna HOSVD

AnekcaHgp lMaHyeHkKo

BegyLwinin HayyHbI COTPYOHUK

B meTopne SparseGrad ¢ NnoOMOLLbIO
HOSVD-pgekoMno3snymum Mbl Haxoaum
NPOCTPaHCTBO, r4e MaTpuLa BeCoB
JINHENHbIX CITOEB CUJbHO paspexxeHa
(ocTaeTca ~1% OT BCex NapamMeTpoB).
Co3pgaB HOBbIW Knacc JIMHENHOrO Cros

M nepenucas aBTorpag Cc y4eTom
nepexofa B 9TO NPOCTPAHCTBO, aBTOPbI
YMEHbLUNIN KOMYECTBO NapamMeTposB,
NCNONb3yeMbIX NMPU TPEHNPOBKE
TpaHchopMepoB, 1, criegoBaTesibHo,
NCcnosb3yemMyro namMATb. MNpn ogMHaKoBOM
noTpebneHnn NaMATN Ha SHKOLEPHbIX
apxutekTypax (BERT, RoBERTa)

N oekoaepHbix apxutekTypax (LLaMa2
-7B) Mofenb noka3sbiBaeT pe3ynbTaThbl
nydwe LoRA n MeProp — 6ensnaiHa,
KOTOpbIN OTOMpaeT Hanbonee 3HayMMble
napameTpbl B IMHENHOM crioe

N TPEHUPYIOT TONBKO MX.

MBaH Ocenepgel,

[eHepanbHbI AUPeKTOp

TecTupoBaHue nogxopa Ha LLaMa 2 7B
nokasasno, YTo Hall MeTop, AaeT NyyLuni
JIOCC NO Banuaumu, a TakxXe fyyLiyro
METPUKY Ha BOMNPOCHO-OTBETHOM
6eHumMapke |-Bench. KayecTBeHHas
XapaKTepucTmka reHepnpyemMoro TekcTa
nogTeBepanna aToT BbIBOA.

Sparse Space for Weight Gradients
To find transition matrices U, VT of the new weight space:

" «Consider weights gradient ma
= trices % g o Danx Dout
o Stacking ﬁr'_. over all Trans-
former ]Jl[JL‘hb for n backward
steps yelds a tensor s
con i awa oo @Apply  Higher order SVD
‘ri.:. after transition {right column) is more (U{_}S\L}J ta T get U and ||.’T

spares than regular {left).

SparseGrad: A Selective Method for Efficient Fine-tuning of MLP Layers
Viktoriia Chekalina, Anna Rudenko, Gleb Mezentsev, Alexander Mikhalev, Alexander Panchenko, Ivan Oseledets

EMNLP’24, A*

AIRI — pesynbTaThbl 2024 roga



KpynHble pesynbTaTtbl

World Model, Multimodality

PaspaboTtaH metog AMORE gna oueHku
HaAEeXHOCTU U UHTEPNPETUPYEMOCTMN BONbLLNX
f13bIKOBbIX MOJefiet B XMMNN, OCHOBAHHbIN

Ha ayrMeHTauun MOJIEKYNAPHbIX CTPYKTYP

EneHa TyTy6anuHa

BegyLwinin HayyHbI COTPYOHUK

MBaH Ocenepel,

[eHepanbHbIZ ANpeKTop

\

HeHunc Aumntpos

Hay4HbI KOHCYNbTaHT

Ve

d
Vi

HepaBHAS MHTErpaumna XxmmMmm

Cc 06pabOoTKOM eCTECTBEHHOIO A3bIKa
(NLP) npogBuHyna Bnepep OTKpbITME
nekapcTB. CerogHs npegcraBneHne
MOMNEKYN B A3bIKOBbIX Moaensx (LM)
UMeeT pellarolllee 3HayeHne ans
YAYYLWEHNSA MOHUMAaHNA XUMNYECKNX
npoueccos. PaspaboTaHa cuctema
AOMNOSTHEHHOIO MOJIEKYISPHOMO MOUCKa
(Augmented MOlecular REtrieval,
AMORE), rnékas zero-shot cuctema
OLLEHKM AOCTOBEPHOCTU XMMNYECKMX
A3bIKOBbIX MoAenen pasnnyHoun
NpPUPOabl: 06YYEHHbIX UCKITIKOYUTESNTbHO
Ha MofieKynax Ans BbINOSIHEHUS
XUMUYECKMX 3a[a4 U Ha 06begUHEHHOM

AIRI — pesynbTaThbl 2024 roga

ApTyp KapypuH

MH>XeHep-unccneposaresb

@ AHOpen KysHeLoB
g [upekTop nabopatopumn

Kopryce TEeKCTOB Ha eCTECTBEHHOM
A3blKe U CTPYKTYpP, NPencTaBeHHbIX

B BUJE CTPOK. 3Ta CUCTEMa onnpaeTcs

Ha MoaMOUKaALMM MONEKY, COXpaHsoLmne
NX XMMUYEeCKMe CBOMCTBA, TakMe KakK
KeKynusauus 1 3aMeHa UMKIoB. MeTpuka
OCHOBaHa Ha OL|eHKe CXO[CTBa Mexay
pacnpeaeneHHbIMU NpeacTaBieHNs MM
MONEKYN U UX MOANOUKALUSMN.

20



KpynHble pe3ynbTaThbl

World Model, Multimodality

N
MOLECULE AUGMENTATION RESULT CHEMICAL EMBEDDING SPACE
-~ . .
3-Hydroxy-5-methyl-- | | [ original test || | CC1=C2C=C(C=C(C2=CC=C1)C(=0)0)[O-] |
i
(canonicalization] | [ Cciceee2c(C(=0)0)ce([0-])ec 12 / Pt
ot . --¥ molecule
[ hydrogen || [cH3lelticHIicHIcHICIcHICH=IOIHOH]icHIENIO-DicHIic)12] i
[ kekulization ||| CC1=C2€=C([0-])C=C(C(=0)0)C2=CC=C1 |/,
[ cycles || [ cc1=cac=c(c=c(C3=CC=C1)C(=0)0)0 ||| “1-.....
\ F ——i | I R LTS SMILES
DESCRIPTION: 3-hydroxy-5-methyl-1-naphthoate is a member of the class of naphthoates that is 1-
naphthoate substituted at positions 3 and 5 by hydroxy and methyl groups respectively; major species at pH /
7.3. It has a role as a bacterial metabolite. It is a conjugate base of a 3-hydroxy-5-methyl-1-naphthoic acid. e S
Fig.1 AMORE encodes original and augmented SMILES representations, calculates embedding distances, and assesses model
performance based on top-1 accuracy, where the correct augmented SMILES is retrieved first
J
A*: Ganeeva, V., Sakhovskiy, A., Khrabrov, K., Savchenko, A., Kadurin, A. & Tutubalina, E. Lost in Translation: Chemical
Language Models and the Misunderstanding of Molecule Structures. In Findings of the Association for Computational
Linguistics: EMNLP 2024
A: The Shape of Learning: Anisotropy and Intrinsic Dimensions in Transformer-Based Models”, Anton Razzhigaev, Matvey
Mikhalchuk, Elizaveta Goncharova, lvan Oseledets, Denis Dimitrov, Andrey Kuznetsov, EACL 2024
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KpynHble pesynbTaTtbl

World Model, Compute and Data

PaspaboTaH ¢ppeinmBopk GOLF gna akTUBHOro
06y4YeHNA HEMPOHHbIX MOTEHLNaNoB.,

OpI/IeHTI/IpOBaHHbIﬁ Ha NNOKaJibHYHO ONTUMWU3aLUko

NeKapCTBEHHbIX MOJIEKY

AnekcaHpp lMaHoB

OunpekTop nabopatopun

ApTyp KagypuH

MHXeHep-ncecneposartenb

PaspaboTtaHHbin noaxon GOLF

nossonun B 50 pa3s cokpaTuTb

06beM [aHHbIX, HEOBXOANMbIV

ANA 0oobyyeHUss HEMPOHHbIX ceTen

Ha 3agayy onTMMKUsaLnn KoOHpopMaLuin
(NpOCTpaHCTBEHHbIX NpeacTaBneHni
Monekyn). icnonb3yem cypporaTHbIi
opakyn, 4Tobbl 0TO6pPaTh KOHPOPMaLLMK
ANA nocnepyrouen pasmMeTKy ¢ MOMOLLbHO
DFT. OueHunBaeM, yMeHbLUMAACH

NN 3Heprus. Ecnu aHeprua yMeHbLUnnach,
npoAoMHKaeM oNTUMN3aLMo Uu
paccMaTtpuBaeM npepckasaHmne NNP

KakK HeKOppeKTHoe 1 fobasnsem
npeablayLyro KoHdoopmaLmo

B 06yyatoLLyo BbIOGOPKY.

Hartree*

}:110-“3

Forces MSE,

10-3{

10754

10°¢ i FEOLF - 10k

Enena TyTybanuHa

Benywimin HayuHbI COTPYOHUK

,000 additional conformations

— fhaseline /

f'm'qm additional conformations

10°

10t
Evaluation step

10?

A*: Tsypin, A., Ugadiaroyv, L. A., Khrabrov, K., Telepov, A., Rumiantsev, E., Skrynnik, A., Panov, A., Vetrov, D., Tutubalina, E.,
Kadurin, A. Gradual Optimization Learning for Conformational Energy Minimization. In The Twelfth International Conference

on Learning Representations (ICLR).

A*: Tsypin, A., Ugadiarov, L. A., Khrabrov, K., Telepov, A., Rumiantsev, E., Skrynnik, A., Panov, A., Vetrov, D., Tutubalina, E.,
Kadurin, A. Gradual Optimization Learning for Conformational Energy Minimization. In The Twelfth International Conference

on Learning Representations (ICLR).
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KpynHble pesynbTaTtbl

Compute and Data

NccnepoBaHne BHYTPEHHUX CBOUCTB MOAEeNen
TpaHcdopmMepoB (BHYTPEHHAA pa3sMEePHOCTb

N aHU3O0TPONUSA), XapaKTEPUIYOLLNX Hann4me
NIMHEWHOMN 3aBUCUMOCTMU pAJa cCoCegHnX C0EB

aMbeaauHronB

MBaH Ocenepel,

[eHepanbHbIV AnpeKTop

AHppen KysHeLoB

[OunpekTop nabopatopum

B naHHon paboTe 6b1510 NPOJOIKEHO
nccnefoBaHne Mogenen-aekonepos

1 BbiSiBNIeHa NIMHENHas 3aBUCUMOCTb
MeXnay nocnefoBaTtesibHbIMU CNOSMU
Mogzefier, OCHOBaHHbIX Ha apXnTeKType
TpaHchopmep. bbi NpeasioXxeH npouecc
NPYHWHra Moaersnen, KOTopbi No3BONAET
3aMeHUTb YacTb CJ/I0EB OEKOAEPOB

Ha NMHenHoe NpeobpasoBaHne BXOLHOIO
BeKTopa. 3aMepbl Ha beHYMapKax
nokasanu, 4yto 3amMeHa 5-10% cnoes

Ha NMHenHoe nNpeobpasoBaHune

He OKasblBaeT CUJIbHOE B/INAHME

Ha pe3ynbTaTbl MOAENN.

! G ! [eHnc AmmMmutpos

- Hay4HbI KOHCYNbTaHT
&)

A s e o e o
! e o
J i b F

Figure 1: Example of token-wise non-linearity visual-
1zation for Llamal-BB

Unearity sor

gerrTere—— | |
o B3

¥ o)

Figure 4-1: Linearky profiles for different open source models. Normalized depth ls
the laver index divided bv the total denth.

A*: Anton Razzhigaev, Matvey Mikhalchuk, Elizaveta Goncharova, Nikolai Gerasimenko, Ivan Oseledets, Denis Dimitrov, and
Andrey Kuznetsov. 2024. Your Transformer is Secretly Linear. In Proceedings of the 62nd Annual Meeting of the Association

for Computational Linguistics (ACL)
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KpynHble pesynbTaTtbl

Multimodality, Agency

KoHTponupyembin reHepaTueHbin A

Anbek AnaHoB

HayuHbI coTpygHUK

- [NpumeHeHne mopenu StyleGAN

ANA MaHUNYNALUK U306paxxeHnin.

Mbl paspaboTtanu Moaenb
StyleFeatureEditor, koTopas nossonser
pefakTMpoBaTb N306paxeHus,

Nnpw 3TOM BOCCTaHaB/IMBasA UX C OYEHb
BbICOKOW TOYHOCTbH. Mbl ynyyLimnnu

Ha TOT MOMeHT sota noaxop, B 4 pasa
no metpuke LPIPS To4yHOCTb
PEKOHCTPYKLMK'.

PaspaboTka Mogenu Ansa nepeHoca
NpUYecoK Ans NuL, Nioaen.
Mbl MpeanoXum HOBYHO Mo,

N peanncTUYHOCTb pesynbraTta
Nno CpaBHeHWUIO ¢ BersnanHamm.
CKOpOCTb NPUMEHEHUSA
Ha nopsgke bbicTpee?.

PaspaboTka apdekTuBHOM
napameTpusaynm ana goobyyeHus
HenpoceTeBbiX Mogenen. bbin
npeasioxXeH MeTop, KOTOPbIN
nossonset 6onee 3dPeKTUBHO

C TOYKM 3PEHNSA NCNOSIb3YEMOW
namaTn gooby4yaTb HenpoceTeBble
Moaenun, B ToM yncne 6onblune
Anodody3noHHbIe Moaenns,

KOTOpad NoKasblBaeT Hanny4yluiee
Ka4yeCTBO nepeHoca npmnyecok

Legend
|:| Trainable weights '9 Average pooling
] Fixed weights P Concatenation

Genarator

4 -+ 1024

[oss J

TA*: "The Deuvil is in the Details: StyleFeatureEditor for Detail-Rich StyleGAN Inversion and High Quality Image Editing"
Ha KoHpepeHunn CVPR 2024.
ABTOpbl: eHnc bobkos, Bagum Tutos, Annbek AnaHos, AMutpun BeTtpos

2 A*: "HairFastGAN: Realistic and Robust Hair Transfer with a Fast Encoder-Based Approach" Ha koHdepeHuumn
NeurlPS 2024. AsTopbl: Makcum Hrukonaes, Muxaun KysHeuos, OmuTtpuii BeTpos, Anbek AnaHoB

3 A*: "Group and Shuffle: Efficient Structured Orthogonal Parametrization" Ha koHpepeHuun NeurlPS 2024.
ABTOpbI: Muxann NopbyHos, Hukonam tOguH, Bepa Cobonesa, Anbek AnaHos, Anekcen Haymos, Makcum Paxyba
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KpynHble pesynbTaTtbl

Agency, Embodiement

PaspaboTaHa opurmHanbHas HEMPOCUMBOJIbHASA
apXuUTeKTypa ynpaBneHusa BOMJow,eHHbIMUA
areHTamMu B CJIOXHbIX AUHAMUYECKUX cpeax

C NoA4€epP>XXKOU NnaHNpoBaHNA Ha OCHOBE
A3blKOBbIX MOAeNen n oBymMsa TunamMmm Mmoaenm
Mupa onsa adPpeKTUBHOro obyyeHus B cpege

AnekcaHpp lMaHoB

OunpekTop nabopatopun

PesynbTaTbl paboTbl U30XEHbI

B LOKTOPCKOW guccepTaunm, sawnLLeHHON
Ha guccosete MO®TU no cneunanbHOCTU
1.2.1 «MAICKyCCTBEHHbIA UHTENNEKT

N MaLMHHOE OByYeHune».

Moaoxopn IGOR gnda nocTpoeHnsa cTpaternm
B MyNbTUMOZanbHbIX cpeax. MeTtop
NCNOSb3yeT 6ObLUYIO A3bIKOBYHO MOAENb
Ana npeobpasoBaHMA TEKCTOBbIX

- subtasks fgﬁaa;g
2 i sampler
] Language Module
In: ion

Ja5eury yseL

WHCTPYKLMA B BbICOKOYPOBHEBbLIN

nnaH, KOTOpbIM 3aTeM BONJOWaeT
RL-areHT, BbICTpanBasa cTpaTermo
noesefeHus B cpepe. 9PPeKTUBHOCTb
MeToZa NPoAEMOHCTPUPOBaHa B cpese
IGLU, roe npeasioxXeHHbI noaxosn
npesB3oLlen pesynbTaTbl NEePBOro MecTa
Ha copeBHoBaHuK NeurlPS, n B cpefe
Crafter, onepexas SOTA-peLleHne
Dynalang.

goal obs  reward —‘.
|
|

Policy Module

action

A: Volovikova, Z., Skrynnik, A., Kuderov, P. and Panov, A.l., 2024. Instruction Following with Goal-Conditioned Reinforcement
Learning in Virtual Environments. In ECAI 2024 (pp. 650-657). 10S Press. [Core A]
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KpynHble pesynbTaTtbl Agency, Embodiement

PaspaboTaHa Mogenb 4n4a 3agadyv nNoKanbHOro
NNaHUpPOBaHUA C YY4ETOM ANHAMUYECKUX
NpPenAaATCTBUA

AnekcaHpp lMaHoB

OunpekTop nabopatopun

PaspaboTaHa Mofeslb, BbIYNCNAKOLLAS ‘
HEMPOHHbIN NOTEHLLMaN, UCNoNb3yeMbli Trained e

B MPC an14 3a4auvm N0KanbHOro S

NAaHUPOBaHUA NYTU C YYETOM S
AVHaMUYECKUX NPenAaTCTBUIA. prepresr e e
NcrnonbayeTtca TpaHchopMepHas Moaesb : e

Ha ocHoBe GPT. MocTpoeHHas cucteMa == ol K)o
ynpasneHus bbina npoTecTMpoBaHa Ha s T | P it i
peanbHOM Mo6UNbLHOM poboTe 1 Nokasana EEL rr ) e

NPEVMMYLLLECTBO N0 CPABHEHUKO CO BCEMU Footsir L R
MUPOBbLIMU aHanoramu. Pa6ota 6bina -.E-‘v | Al
npencTaB/ieHa Ha BefyLien KOHbepeHLnun b e

no po6otoTexHuke ICRA 2024. e

A*: Alhaddad, M., Mironov, K., Staroverov, A., Panov, A. Neural Potential Field for Obstacle-Aware Local Motion Planning,
IEEE International Conference on Robotics and Automation (ICRA) 2024, pp. 9313-9320.
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KpynHble pe3ynbTatbl Multimodality, Embodiement

Pas3paboTaH noaxop, o6beaAnHAKOLLLNIA
nocnepgosaTtesibHoCTU Kagpos LIDAR

yepes anropuTMbl perncTpaumm o61akoB ToOYEK,
pocturarowmm SOTA-pe3ynbTaToB B semi-
supervised u ynyJdweHune B supervised ceTTUHre

CVPR 2024 (A*), IEEE Access (Q1), demo IJCAI 2024 (A*)

‘.- ..! Nnbsa Makapos

e BepyLwunin HayuYHbI COTPYAHUK

«»

MoaxoA CyWecTBEeHHO ynyJllaeT

Original LIDAR: Frame Object-Complete Frame

TOYHOCTb U 3PPEKTUBHOCTb MOAENEN ;
3D peTekumn, 4TO KPUTUYHO _,
0719 aBTOHOMHOIO TPaHCNopTa,
POBOTOTEXHUKU U OPYTUX MPUNOXEHUN, T
3aBUCALWNX OT BbICOKOTOYHOIO rigina
"

paCcno3HaBaHUA 06beKTOoB.

TexHonorna MoxXeT 6bITb MCNOJSIb30BaHa
B aBTOHOMHDbIX TPAHCMNOPTHbIX
cucTemax, CKnaackom asToMmatumsaymnm
N po6OTOTEXHUKE.

Gambashidze, A., Dadukin, A., Golyadkin, M., Razzhivina, M., & Makarov, |. Weak-to-Strong 3D Object
Detection with X-Ray Distillation. CVPR 2024
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KpynHble pesynbTaTtbl

Agency, Multimodality, EQ

NccnepoBaHUe cTpaTernyeckmnx
N 3TUYEeCKUX peweHun LLM

o

Nnbsa MakapoB
-* Begywimnin HayuHbI COTPYOHUK

LV 4

PaspaboTtaH ¢ppenmBopK ans
TECTUPOBAHMSA rMNoTe3 O COOTBETCTBUM
9MOLMOHaNbHbIX peakunn nogen

n peweHnn LLM. YcTaHOBEHO,

YTO 3AMOLMOHaNbHbIN aNanHMEHT

C NtogbMu B 60NbLUNHCTBE Cly4YaeB
cnabbiin, HO 3MOLMOHasNbHble NPOMNMTHI,
0COB6EHHO HeraTMBHbIE, CYLLLECTBEHHO
BNNAKOT Ha NoBeAeHNe MoAenen, CHXas
Koonepaumo B Urpax n kKa4ecTtso

B aTM4eckux 3agaydax. NeurlPS (A*)

[MoHMMaHMe aMOLLMOHAaIbHOIO
BO34ENCTBUA Ha MOAENN KPUTUYHO
Ona paspaboTkn 6e3onacHbIX

N HageXHbiX MN-cnctem B aTUYECKUX
N CTpaTernyecknx NpUNoXXKeHnsx.

Mcnonb3oBaHne ppernMBOpKa BO3SMOXHO
anga ontummsaumm LLM B obnacTsx,

rae BaXKHO y4nTbiBaTb 3MOLMOHAlbHbIN
KOHTEKCT, Harnpmumep, acCUCTeHTax

NN NHTEPAKTUBHbBIX CUCTEMAX.

PaspaboTka amnaTtunyHoro LLM-
accucTeHTa:

PaspaboTtaH nogxopn InsideOut,

rae 6asoBble AMOLUMN MO IKMaHy
yyacTBYHT B $OPMYIMPOBaAHNN OTBETOB.
Ha 6a3e GigaChat u GPT-3.5 gocTurHyTto
ynydweHue Ha 12-20% B pacno3HaBaHUn
amouunn n oo 3.9% B KayecTBe aMNaTUYHbIX
OTBETOB.

ECAI demo (A)

[MoBbliweHMe amnaTtum B LLM cnocobeTByeT
co3gaHuo bornee YenoBeYHbIX

N 30 PEKTUBHbBIX aCCUCTEHTOB, MOJIE3HbIX

B NMCMXONOrnmn, 06y4YEHNM N KIMEHTCKOM
nogaepxke. Nogxon MoXxeT 6bITb
MHTErpmpoBaH B aCCUCTEHTOB 414
MeAULMHCKNX KOHCYNbTauun, obydyeHuns

N CEPBMCOB NOAOEPXKKN KITMEHTOB.

Mozikov, M., Severin, N., Bodishtianu, V., Glushanina, M., Nasonov, I., Orekhov, D., Pekhotin, V., Makovetskiy, |., Baklashkin,
M., Lavrentyev, V., Tsvigun, A., Turdakov, D., Shavrina, T., Savchenko, A., & Makarov, |. EAl: Emotional Decision-Making of

LLMs in Strategic Games and Ethical Dilemmas. NeurlPS 2024

Deeb, B. M., Savchenko, A., & Makarov, |. (2024). CA-SER: Cross-Attention Feature Fusion for Speech Emotion Recognition.

In ECAI 2024 (pp. 4479-4482). I0S Press. ECAI 2024 Demo.
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KpynHble pe3ynbTatbl Multimodality

YMHoOe obyyeHune Ha cMecu AaHHbIX
[19 pacrno3HaBaHua noaemn

AHTOH KoHyLIWH

CTapLwuii HayYHbI COTPYAHMK

PaspaboTaHbl MeToAbl 06Yy4YeHUs Mogenen
penaeHTudmKaumm 4yenoseka Ha CMecsx
Hepa3MeYeHHbIX O4HOKaMEpPHbIX

N pa3MeYeHHbIX MHOrOKaMepHbIX OaHHbIX,
NO3BOJIMBLUNE CYLLECTBEHHO MOBbLICUTb
0606LLaroLLLy0 CMTOCOBHOCTb MoZenen,
BanMOMpPoBaHHYO TECTMPOBAHNEM

B Kpocc-gaTtaceT cueHapusx.

§ Single-camara Data Psoudo Labaling
- do ! I -
iz -

& 1
BE— | ||_‘ -
g 3 ||vms|u|nmg| Momentum Encadar ;
. ! .
@ i .
H B ;
33 Emcoder i
é E v
33 :
E '
b Momentum Encoder !
Camera
Cantroids Loss
e Proudo Labeled Single-camera Data
» Forward Pass for Labeled Muahli-camara Data
i Forward Pass for Pseudo Labeled Single-camara Data

Mamedov T., Konushin V., Konushin A. ReMix: Training Generalized Person Re-identification on a Mixture of Data // arXiv
preprint arXiv:2410.21938. — 2024 (npuHsTa Ha WACV 2025)
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KpynHble pesynbTaTtbl

Agency, Compute and Data

[MepBas oTKpbITasa cpega v camblin
6onbLwon gatacet B Mupe ana In-Context

Reinforcement Learning

Bnagucnae KypeHkoB

MHeHep-uccnegosaresib

PaspaboTtaHHasa cpepa XLand-

MiniGrid 4na KOHTEKCTHOro oby4yeHus
3HaUYUTENIbHO YCKOpMa CKOPOCTb
SKCMNepUMEHTOB, caenas obnacTb
6onee focTynHON. 3a cYeT nepeHoca
BbluMcrieHnin cpegbl Ha GPU oby4yeHune
areHToB AN18 3KCMEePUMEHTOB 1 cbopa
AaHHbIX YCKOPWIIOCh B AECATKN pas,

C Hepgenb 00 MUHYT. 10 CpaBHEHWUIO

C CYLEeCTBYOLWMMN aHanoramu,

cpefa Takxe npegnaraet 6onbliee
pa3Hoobpasne — MUIINOHbI
YHUKasbHbIX 33424 pa3HOM CNOXHOCTH,
nycTb W abcTpakTHbIX. Cpefda nonyymna
npusHaHue B coobuecTse U ogobpeHne
OT MHOXEeCTBa UccnegoBaTtenemn, B TOM
yucne ns Google DeepMind.

Ha ocHoBe cpepfbl 6611 cobpaH
pataceT XLand-100B, cambiii 60nbLLIOR
N3 CyLecTBYyHOLWMNX B obnacTu.

OH No3BOMUT UCCregoBaTeNnsam
peTtanbHee n3yyuntb scaling laws
TeKyLwWwmx n bygymx noaxoaos.

Bonee Toro, Tekywme nogxonbl

B LL&/IOM He CNpaBsATCA C peleHnem

npencTaB/ieHHbIX B AaTaceTe 3ajau,
NO3TOMY OH MOCYXUT XOPOLIUM
6eHYMapKOM 1 NyTEBOLHOW 3BE34,0M
B obnacTtu.

-
triviai B T ] I
-l
[t
- high

e - R W B

Exasgle Start Layout

-lllll'lllu--.—__
0 2 4 6 8 10 12 14 1

Number of rules

6 18

A*: XLand-MiniGrid: Scalable Meta-Reinforcement Learning Environments in JAX, NeurlPS 2024
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KpynHble pesynbTaTtbl Agency, Embodiement

ﬂ,eLl,eHTpaﬂl/BOBaHHble MeTOobl peleHNnA 3aga4yu
MHOIroareéHTHoro njiaHnpoBaHmMA

AnekcaHpp lMaHoB

OunpekTop nabopatopun

MpennoXeHbl HOBble METOAbI PeLLeHUs
3aﬂ,al-IVI MHOIo-areHTHoro I'IJ'IaHVIpOBaHVIFI Warehouse 46 x 33 (Throughput)
TPaeKTopuin B AeLeHTpanM3oBaHHOM o Follovler P
MOCTaHOBKeE, ONMPAtOLLNXCSH 2 5 Followerlite 47"
Ha MHTerpaumo Knaccnyeckme TeXHnK g | =+ RHCR(lslimit o
N . 341 =k RHCR (10s limit) ="
peLeHnsa aTon 3agaun (3BPUCTUYECKUI 2 | —w- piBT
NMOWUCK) C COBPEMEHHbIMN 06y4YaeMbIiMK Eﬁ' A
MeTtogamm (model-based reinforcement g 5 /‘/ |
learning, large-scale imitation learning < é’ A
with transformers n gp.). CoBMecTHas i ) S — — —
paboTta c A.A. AHOpPENYYKOM, 32 Gsumsg Oflf\senifo 19
A.A. CKkpblHHUKOM, M. HecTepoBo#n,
K.C. flkoBneBsbIM. U
-
global coordinates of the agent sampling
{ position target \; Heuristic 1 action = =5
: b--- Path 1
:;,,,,‘g,,,,; Pla?mer . :
asmaslun 0 ) “pd::“ing Action
ssehudu e T T T T ‘ dynamic Decoder )
g E:;.Esg g § i us;“gli.l.(::al =I=
; H ala i : RNN
OO0 2 ' 1 V
g ——- ‘I headizriltiitc
i s : ’ Spatial
5 focal obstacles and Encoder
sOsas sssas path waypoints local agents ' input for
1gummnm; 777777777777777777777777 [ 77777777777777777777777 ’ learning-based policy
J

Skrynnik A., Andreychuk A., Yakovlev K., Panov A. Decentralized Monte Carlo Tree Search for Partially Observable Multi-
agent Pathfinding // In Proceedings of the 38th AAAI Conference on Artificial Intelligence (AAAI 2024). pp. 17531-17540.

Skrynnik A, Andreychuk A, Nesterova M, Yakovlev K, Panov A. Learn to Follow: Decentralized Lifelong Multi-Agent
Pathfinding via Planning and Learning. InProceedings of the AAAI Conference on Artificial Intelligence 2024 Mar 24 (Vol. 38,
No. 16, pp. 17541-17549).
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KpynHble pesynbTaTtbl

Multimodality

ReDisCA — MmeTopf ObICTPOro aHanmsa
penpe3eHTaTUBHOIo cxoactea no I3l u M3l
OAHHbIM aKTUBHOCTU roJIOBHOIro Mo3ra

(ae) Anekcei Ocaguui

i:i I BegyLwinin HayuHbIA COTPYOHUK

[Tonck 30H MO3ra, OTBET Ha BHELLHKE
CTUMYJSIbI B KOTOPbIX 06nagaeT 3agaHHoOM
penpes3eHTaTUBHOM (reoMeTpuyec-

KOW) CTPYKTYpOWr. Hanpumep, peakyum
Ha N306pa>eHnss UHCTPYMEHTOB

N n3obpaxeHnsa nuy guamMeTpasnbHo
NPOTUBOMOMNOXHbI U nexart

No «pasHble CTOPOHbI» OT peakLmn

Ha 6eCcCMbICNeHHbIe 3pUTESbHble
CTUMYNbI.

3aBepLueHune paspaboTku

MeToa aHann3a KOMMOHEHTOB
penpeseHTaTUBHOMO CXOACTBA
(ReDisCA) 1 npuMeHeHue ero K aHanmay
AaHHbIX M3l 1 33l ¢ uenbko Noucka
HenpoHasnbHbIX UICTOYHMKOB C XXenaemon
penpeseHTaTMBHOW CTPYKTYPOMN.

B oTnvyme oT TpagMUNMOHHOIoO aHannsa
penpeseHTaTUBHOro cxoacTtea (RSA),
KOTOpbI TpebyeT ncyepnbiBaroLLErO

NMONCKa NO CeTKe HEMPOHHbIX NCTOYHMKOB,

ReDisCA vcrionbsyeT npubnnsnTenbHyro
cTpaTerno oNTUMMN3aLnm B 3aKPbITON
dopMe oNnA pasnoXeHns gaHHbIX
93I'/MAl Ha NpOCTPaHCTBEHHO-

BPEMEHHble KOMMOHEHTbI C 3a4aHHbIMM
penpeseHTaTUBHbIMU CBONCTBaAMM.

9TO HOBOBBeAEHNE NO3BONAET
nsbexaTb NpPob6r1eMbl MHOXECTBEHHbIX
CPaBHEHWUI N 3HAYUTESNbHO yNyYlaeT
0BHapy>X1MBaeMoCTb 1 NOKanmsayuo
NCTOYHNKOB, CBA3AHHbIX C 3aaHHbIMU
nonb3oBatenem npodmnamMm
penpeseHTaTUBHOIoO CXoACTBa.
ReDisCA npepgocTtaBnseT TOUYHYO

N MHTEepPrpeTnpyemMyro OCHOBY

Ana o6beaAnHeHNsA gaHHbIX BU3yanunsauunm
MO3ra C BblYUCIIUTENIbHbIMU MOAENAMMN.

B 100+ pa3s 6bicTpee TpagnunoHHoro RSA,

B 2 pasa To4Hee. PaboTa onybnnkoeaHa
B Neuroimage, Q1, Top 1%.

Differential o My 5
Response = :
Data

G

L |

Q1: A. Ossadtchi, I. Semenkov, A. Zhuravleva, O. Serikov, E. Voloshina. Representational dissimilarity component analysis

(ReDisCA). Neurolmage, 2024
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KpynHble pesynbTaTtbl

Multimodality, Compute and Data

BeposATHOCTHO-YCTONYMBbIE
BOASAHbIEe 3HAKWU AJ151 HenpoceTen

Oner Poros

CTapLwuii HayYHbI COTPYAHMK

PesynbTaT: MeTog, HaHeceHua LNdpoBbIX
BOASAHbIX 3HAKOB, rapaHTUPOBaHHO
YCTOMNYMBbIX K Hanbonee CUbHbIM
aTakaM KpaXu pyHKLNOHANbHOCTHU.
CTtatba Ha IJCAI-2024 (A*)

C aKkTMBHOW aKcnnyaTauumen Mogenemn
rny6okoro o6yyeHns Ha NpoAYyKTOBbIX
nnatpopmax MLaaS («MawwnHHoe
oby4yeHune Kak ycnyra») AMHaMU4yHoO
BO3pacTaeT U NHTEpPEC K MeTodam
LNdpOoBbIX BOAAHbIX 3HAKOB

ONA Takux Moaenemn, KoTopble MOXHO
MCNoSIb30BaTb A4S NOATBEPXOEHMNA
npasa COOCTBEHHOCTM Ha ONpenenNeHHyo
Mogesnb. K coxaneHuto, psag
CYLLEeCTBYHOLWMX METOLOB GOPMUPYET
LUndpoBbie BOOAHbIE 3HAKWN, YA3BUMbIE
ONA aTak, HanpaBJIEHHbIX Ha KpaXxy
dyHKLUKMOHaNa moaenun. B Hawem peleHnn
Mbl MPEeaNOXNNU NPUHLUANANBHO
HOBbIN NMNOAXOL K BOOAHbIM 3HaKaMm

Ha OCHOBE Habopa TPUrrepHbIX AaHHbIX,
KOTOPbIN AEMOHCTPUPYET YCTONYNBOCTb
K aTakaM C Kpaxkxen ¢yHKLMNOHAaNbHOCTN,
OCOBEHHO K TEM, KOTOPbIE BKIKOYAKOT
ancTmnnayuo 3HaHuin. Moaxon,

He TpebyeT AOMNONHUTENBHOIo

0by4yeHna Mogenn n MoxeT 6bITb
NPUMEHEH K NMtobo apxXnTekType.
OcHoBHas naesa Metofa 3akayaeTcs
B rnoncke Habopa Tpurrepos, KOTOPbIN
MOXHO MEPEHOCUTb MeXAY UCXOOHOMN
Mogenbo N Habopom NPOKCH-
Mogenen ¢ BbICOKON BEPOATHOCTHIO.
Mbl B 3KCNEepMMEHTaslbHOM Nopsake
nokasbliBaeM, YTO eC/l BEPOATHOCTb
nepeHoCcMMoCTnN Habopa [0CTaTOYHO
BbICOKA, €ro MOXHO 3¢ peKTUBHO
ncnonb3oBaThb 419 NPOBEPKM NpaBa
COBCTBEHHOCTU Ha YKPaAEeHHY Mofernb.
MeTof NpeBOCXOANT BCE aHaNornyHble
COBPEMEHHbIE pPeLUEHUS LNDPOBOWA
MapKMPOBKN Mofenen MalnHHOIo
obyyeHus.

Hold-out Deta Base Madel b
[ D ] [ JII ] _.[ BsAS)

Trigges Set Verieation
Generation D, st Wi NG fila) = fixd)

Pautov M, Bogdanov N, Pyatkin S, Rogov O, Oseledets I. Probabilistically Robust Watermarking of Neural Networks.
In Proceedings of the Thirty-Third International Joint Conference on Artificial Intelligence 2024 August 3-9, (Vol. 33, pp.

4778-4787)
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KpynHble pesynbTaThbl

Compute and Data, World Model

HoBbi 6eHYMapK ON1A OLEeHKU peasibHOM
NPOU3BOAUTENBHOCTUN A3bIKOBbIX MOaeNen
npu paboTe ¢ 60nbWMMN 06 beMaMU OaHHbIX

Opun Kypatos

CTapLwuii HayYHbI COTPYAHMK

C nomoubto paspaboTaHHOro 6eH4YmMapka
BABILong npoaeMoHCTpupoBaHa
peanbHas adPeKTUBHOCTb open-source
Mogenen n mogenen cemencrtaa GigaChat
Ha pasNNYHbIX CTaanax obyyeHus:
short-context pre-train, long-context
pre-train, supervised fine-tuning.
[MokasaHa BbicoKas 3QPEeKTUBHOCTb
oatana SFT Ha KoHTeKcTax MeHee 16K
TOKEHOB W HefocTaToYHas Ha 6onbLNX
KOHTeKCTax. AHann3 noaTBepXaeH

Ha 3afa4yax Ha PYCCKOM U aHINIMNCKOM
A3bike. BABILong/RuBABILong sBnsatoTCA
Hanbonee penpeseHTaTUBHbIMU
6eHYMapKamMm no oLeHKe aTarnos
obyyeHnsa mogenu no adpPeKTUBHOCTHU
paboTbl C 3aga4amMun Ha 60bLLMNX
KOHTeKCTax.

& 3
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C yBenmyeHneM A/InMHbl KOHTEKCTa
KayecTBO y BCex Mofenei nagaer,
XOTS UHTEHCUMBHOCTb Aerpagauum

BapbupyeTcA.

bonbwurHCTBO Mogenen adpeKTUBHO
paboTtatoT nuwb ¢ 10-20%
OT 3aABNIEHHOW OJINHbI KOHTEKCTa.

[axke nydwime Moaenu, Takme Kak
Gemini 1.5 1 Qwen 2.5, nokasblBatoT
napgeHue Kadectsa ¢ 80-90% go 60%
N MeHblUe Ha 6onee ANNHHbIX 3ada4dax.

BABILong AEMOHCTPUPYET, UTO
paboTa ga)ke ¢ NpPOCTbIMKU 3ajadYamMu
C OJIMHHbIMU KOHTEKCTaMn — BCEé
eLé CrnoxHa gaxe gnas nugupyroLmnx
Mopenen. 3aaBfeHHbIN KOHTEKCT

B COTHM ThICAY TOKEHOB BOBCE

He O3Ha4yaeT, YTO MofeNb cnocobHa
€ro BOCMPUHATD.

A*: BABILong: Testing the Limits of LLMs with Long Context Reasoning-in-a-Haystack
Yuri Kuratov, Aydar Bulatov, Petr Anokhin, lvan Rodkin, Dmitry Igorevich Sorokin, Artyom Sorokin, Mikhail Burtsev (NeurlPS).
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KpynHble pe3ynbTatbl Compute and Data, Multimodality, World Model

Pa3paboTaHO HECKOJIbKO HOBbIX a/ifTOPUTMOB,
Mopenein n apxutekTyp oNsa peleHuns
NPaKTUYeCKUX 3a/a4 B peKoMeHaaTeNbHbIX
cucTemax

EBreHun ®ponos

HayuHbI coTpygHUK

HoBblin nogxopn, A5 MaclTabrupoBaHns cucTeM. BegyTcs paboThl
coBpemMeHHbIX SOTA-mMopenen MO YCOBEPLUEHCTBOBAHMIO NOAX04a
Ha OrpPOMHble KaTasiorn ToBapos 22, AN paboTbl B BbICOKOAMHAMUYHOM
PaspaboTaHHble HaMu pelleHus OKPY>XEHUN.

OTKPbIBAOT HOBYHO BEXY

B BO3MOXHOCTAX NMPUMEHEHNS
paHee 3apekoMeHA0BaBLIMX cebs
TpaHCHOPMEPHbBIX aPXUTEKTYP

B peasibHbIX 3agavax, MOCKOJIbKY
MO3BOJIAT HE TOJIbKO 3HAYUTENbHO
COKPaTUTb BbIYNCTIUTENBHYIO
Harpysky npu o6y4yeHun mogenen,
HO W MOBbILLAKT KaYeCTBO MOJene.

PaspaboTaH 3¢ PeKTUBHbLIN anropuTm
KpOCC-AOMEHHOro oby4yeHus

Ha ocHoBe MeToaa ADMM 4,
NO3BOJIAKOLLUIA yNy4llaTb KayecTBO
paboTbl peKoMeHJaTeNbHbIX

CUCTEM 3a cYeT TpaHcdepa 3HaHuin
MeXAy PasnnyHbIMU OMEHaMW.
PaspaboTka npeacTaBnseT ocobbin
npakTUYeCcKNin nHTepec npu paboTe

HoBbIn ppenmMBOpK B 9KOCUCTEME MapKeTnnencos

ANA o6beANHEHUS PasNYHbIX N OHManH-CepBUCOB, T.K. He TpebyeT
MCTOYHUKOB MOBeAEeHYECKOM nepefayvn nepcoHanbHON
nHpopmaumm B pamMmkax end-to- noTpebuTensckom nHbopmMaLnm

end apxuTeKTypbl ANna obyyeHns B IBHOM BuAe, obecneydmsas npu aTom
Ha nocnegosaTenbHoCTAX . apPeKkTUBHOE 0ByYeHne cpasy
YHMBEpPCanbHOCTb MPeasioXXeHHOro Ha HeCKOMbKMX flOMeHax. BegyTcs
peleHnsa oTKpbIiBaeT paboTbl NO NPOBEPKE U PaCLUMPEHUIO
LUIMPOKME BO3SMOXHOCTHU MO BO3MOXHOCTEN anroputMma
MOEeNMMPOBAHUIO FreTEPOreHHbIX npu obyyeHun Ha 6onee Yem ABYX
NCTOYHUKOB MHPOPMaL N O OOMeHax.

noTpebunTenbLCKOM noBefeHnn
B paMKaX peKoMeHaaTeNIbHbIX
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KpynHble pesynbTaThbl Compute and Data, Multimodality, World Model

~N
0.10 016
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—
El:)
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embedding dim. embedding dim.
J
—

- PaspaboTaH reomMeTpuyecKunmn
noAaxopn Ha OCHoBe runepbonnyeckomn
reoMeTpumn gss obyyeHus Ha
nocnenoBaTesibHOCTAX AeNCTBUN
nonb3oBaTenemn®, No3BOMAOLLINIA
nony4ynTb 6osiee KOMMakTHble MoAeNu
6e3 noTepu KayecTBa peKOMeHgaUnn.
B pamkax npoekTa 6biniv Briepsble
paspaboTaHbl 6bICTpble METOAbI
pacyeTa KpMBU3HbI NPOCTPaHCTBa
BXOOHbIX faHHbIX, MaclwTabupyemble
Ha peasbHble gartaceTbl. [1oflyYyeHHble —
HapaboTKM y>Ke NCNONb3YHTCA
B CMEXHbIX UCCrefoBaHusAX,
Tpebyrowmx pacyeToB Ha 6ONbLINX
AaHHbIX. MnaHnpyeTtca onpobosaTtb
noaxon B CMeXHow obnactum 60nbLmnx
A3bIKOBbIX MOgENEN.

' A*: Baikalov, Vladimir; Frolov, Evgeny; “End-to-End Graph-Sequential Representation Learning for Accurate
Recommendations”, Proceedings of the ACM on Web Conference 2024, 501-504, 2024.

2 A: Gusak, Danil; Mezentsev, Gleb; Oseledets, lvan; Frolov, Evgeny; “RECE: Reduced Cross-Entropy Loss for Large-
Catalogue Sequential Recommenders”, Proceedings of the 33rd ACM International Conference on Information and
Knowledge Management, 3772-3776, 2024.

3 A: Mezentsev, Gleb; Gusak, Danil; Oseledets, Ivan; Frolov, Evgeny; “Scalable Cross-Entropy Loss for Sequential
Recommendations with Large Iltem Catalogs”, Proceedings of the 18th ACM Conference on Recommender Systems, 475-
485, 2024.

4 A: Samra, Abdulaziz; Frolov, Evgeny; Vasilev, Alexey; Grigorevskiy, Alexander; Vakhrushev, Anton; “Cross-Domain Latent
Factors Sharing via Implicit Matrix Factorization”, Proceedings of the 18th ACM Conference on Recommender Systems,
309-317, 2024.

5 A: Frolov, Evgeny; Matveeva, Tatyana; Mirvakhabova, Leyla; Oseledets, lvan; “Self-Attentive Sequential Recommendations
with Hyperbolic Representations”, Proceedings of the 18th ACM Conference on Recommender Systems, 981-986, 2024.
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MNpuknagHble pesynbTaThbl

PaspaboTaH 6eHUYMapK A4S OLEeHKN
KayecTtBa LLM gnfa pycckoro a3bika

MERA: A Comprehensive LLM
Evaluation in Russian. (ACL) CoBMecTHO
¢ Konneramu us SberDevices n SberAl
6b151 NOAroTOBAEH U oNyb6nKoBaH
6eHumMapk MERA ans oueHmMBaHuA

60MbLUNX A3bIKOBbIX MOAENel Ha 3aJadax,

CcPOpPMYNMPOBaAHHbBIX HA PYCCKOM fi3blKe.
Hamu 66111 NnoAroToBNEHbI 3a4a4n
MathLogiQA n LogiQA, oueHunBaroLne
CNOCOBHOCTU Moaenen peLaTb
MaTeMaThuJyecKkue n normyeckme 3agaun.

Alena Fenogenova, Artem Chervyakov, Nikita

Martynov, Anastasia Kozlova, Maria Tikhonova, Albina
Akhmetgareeva, Anton Emelyanov, Denis Shevelev,
Pavel Lebedev, Leonid Sinev, Ulyana Isaeva, Katerina
Kolomeytseva, Daniil Moskovskiy, Elizaveta Goncharova,
Nikita Savushkin, Polina Mikhailova, Anastasia Minaeva,
Denis Dimitrov, Alexander Panchenko, et al.. 2024.
MERA: A Comprehensive LLM Evaluation in Russian.

In Proceedings of the 62nd Annual Meeting of the
Association for Computational Linguistics

DFT: A Universal Quantum Chemistry
Dataset of Drug-like Molecules

and a Benchmark for Neural Network
Potentials (NeurlPS D&B)

MOSES Datiiat v'DET Dataset Dataspiits Masthil ardl Taiks

Pritnie praes -

MpeanoxeH nogxopn, Ans cosgaHun
NapHbIX JaraceTos, MNO3BONAOLWNA
BNepBble C03[aTb HECUHTETUYECKUN
paTtaceT onfa 3agadu Konopusauum
MaHru, 4To no3sonunno goctnyo SOTA-
pesynbtatoB. Co3gaH 6eHYMapK

AIRI — pesynbTaThbl 2024 roga

Ansa 3agaym AR Manga Colorization

C MCNOJIb30BaHUEM CUHTETUYECKUX

N peanbHbIX AaHHbIX. ISMAR 2024 (A*),
WACV 2025 (A)

Golyadkin, M., Saraeyv, S., & Makarov, |. Benchmarking
and Data Synthesis for Colorization of Manga Sequential
Pages for Augmented Reality, ISMAR 2024.

Golyadkin, M., Plevokas, I., & Makarov, I. Closing
the Domain Gap in Manga Colorization via Aligned Paired
Dataset. WACV 2025

OonTnMusauusa HempoceTen

ANA N3BneYeHNsa NMLEBbIX A,eCKPUNTOPOB
Ha MOBUNbHbIX yCTponcTBax. PpernMBOpK
no3BonfaeT afanTUpoBaTb apXUTEKTYpPbI
HenpoceTen Noj KOHKPETHbIE
YCTPOMCTBA C YYETOM UX annapaTHbIX
orpaHuyeHuin. Metogonorua BknoyaeT
NCNoNb30BaHNE 3BOJIIOLLMOHHbIX
anropuTMOB U CypporaTHbIX BUHapPHbIX
KnaccudukaTopoB Aasis 6bICTPOro Bbibopa
cy6ceTtein. ECAl demo 2024 (A)

PaspaboTka mofenen,
ONTUMMU3NPOBAHHbIX MO, KOHKPETHbIE
yCcTponcTBa, HeobxoanmMa AN rnoBblLEeHUA
NPOV3BOLMUTENIbLHOCTU N NPUBATHOCTHN

B MOBU/bHbBIX MPUNOXEHNUAX.

Savchenko, A., Maslov, D., & Makarov, |. (2024). Device-
Specific Facial Descriptors: Winning a Lottery with
a SuperNet. In ECAI 2024 (pp. 4439-4442)
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MNpuknagHble pe3ynbTaThbl

ACL 2024 cTtatbm “Fact-checking the
output of large language models via
token-level uncertainty quantification”,
NOCBALWEHHON NCNONb30BaHUKO HOBOIO
MeTOoa OLLEeHKM HeonpeaeneHHOCTH
ana fact-checking-a reHepauyun LLM.

Fadeeva, E., Rubashevskii, A., Shelmanov, A, Petrakov,

S., Li, H., Mubarak, H., Tsymbalov, E., Kuzmin, G.,
Panchenko, A., Baldwin, T., Nakov, P., Panov, M. (2024):
Fact-Checking the Output of Large Language Models via
Token-Level Uncertainty Quantification. In Proceedings
of the 62th Annual Meeting of the Association for
Computational Linguistics. Bangkok, Thailand. Association
for Computational Linguistics.

MNpennoxeHbl aHaTOMUYyeckme
MO3MLMOHHbIE AMBeAANHIN ANS
3D-un306paxkeHnn, cnocobHble TOYHO
npeAcKasbiBaTb aHaTOMUYECKoe
nonoXeHne obnacTen, YTo OTKpbIBaET
HOBble BO3MOXHOCTM B peTpusane
n306parkeHni, NoKanmsauum opraHos
N paboTe reHepaTUBHbIX MOAENEN.
9Tu pesynbTaTthbl 6bINN NpeaCcTaBeHbI
Ha MICCAI 2024.

TpéxMepHble MeanLMHCKNE N3006paXeHuns,
HanpumMep, KOMMboTepHast ToMorpadus
(KT), nonyyatotcs B pesynbraTe
CKaHMPOBaHWA HEKOTOPOW YacTn Tena
nauneHTa. Yalle Bcero ckaHupyeTcs
[0BONbHO 6onbluas obnacTtb (BCs rpyaHas
KneTka, unn BcsA BprolHas NonocTb,

unu n To, 1 gpyroe). Ecnn Hapesatb KT
n306paxKeHne Ha TPEXMEpPHbIE NaTun,

TO KaXkpbI naTy byaeT ABNATbCA MUHN-
KT CHUMKOM HeBO0MbLLON aHaTOMUYECKON
obnacTtu.

OO6blYHbIEe NO3MLMNOHHbIE aMbEaANHIN
natyen KogupyroT NoJsIoXKeHne nartya
OTHOCUTENbHO Kpas N300paXKeHus.
Ho Tak Kak 0651acTb CKaHUpOBaHMA
Ans pasHbix KT nsobpaxeHnin MoxeTt
oTnnyaTbcA (y o4HOro naumeHTa Kpamn
N306paXKeHnsa — 3To LWes, a 'y Apyroro
Anadparma), obblYHbIE NO3ULNOHHbIE

AIRI — pesynbTaThbl 2024 roga

amMbenauHru He cogepXxat MHGopmMaL Mo
06 aHaTOMMNYECKOM MOMOXEHUWN NaTyen

(y natya weun 1 y natya gnadrpamol byget
OJVIH M TOT e 0bObIYHbINA MO3ULMOHHbIN
amMbenauvHr).

B Hawemn paboTte “Anatomical Positional
Embeddings” [1] (Core A) Mbl Npeanoxunm
Moaenb onsg nonydyeHnsa data-driven
aMbenanHroB, KOTOpble KOANPYHT
MHOOopMaL Mo 06 aHAaTOMUYECKOM
NMONOXEHUN NaTyen (Mnn NMKcenen)
TPEXMEPHbIX MEANLMHCKNX N306parkeHnI.
ObyyeHne Mogenn OCHOBAHO Ha TOM,

yTO Yy 6ONbLINHCTBA NaLNEHTOB

OopraHbl 1 aHaTOMU4YecKne obnacTu
pacnonoXeHbl OTHOCUTENbHO ApYr

Apyra npumMepHo oanHakoBo. Hawa
Mopfenb oby4daeTca npeackasbiBaTb
TPEXMepHbIe NO3ULNOHHbIE 3MbeaaVHIN
naTtyem Ha OCHOBe X BU3YasbHbIX
NPU3HaKOB, TaK YTO PacCTOAHNSA

Mexay ambenamHraMmmn cornacoBaHbl

C PU3NYECKMMM PAaCCTOAHUAMMU MeX Y
naTt4yamm Ha ncxogHom KT nsobpaxeHuu.
OkasblBaeTcs, YTo amMbeauHru,
00y4YeHHble TakuM 06pa3oM, pakTUYECKU
anaoTca 3D koopamHaTaMn B HEKOTOPOWA
YCNOBHOW CUCTEME KOOpAMHAT, CBA3AHHOM
C TYNOBULLEM YCpegHEeHOoro nauueHTa.

lMpunoXxeHus Hawen Mmoaenu:

Retrieval nsobpaxeHuin onpegeneHHom
aHaToMM4YecKom obnacTu.

Few-shot nokanusaumsa opraHos.

Label-efficient knaccudumkayms
aHaToMu4yeckon obnacTm,

B KOTOPOW HaXOA4ATCA HaXO4KM,
3a[,eTEKTUPOBAHHbIE OPYTUMU
Mogensamu (Hanpumep,
Knaccuoukaums neroyHblx y3sioB
no 00N189M U CEerMeHTaM Nerkumx).

TP3KUHI HaX040K Ha N306paxeHnsax
O4HOro naumeHTa Cc pasHuulen
BO BPEMEHMW.

Peructpauus nsobpaxeHun.

Conditioning B reHepaTmBHbIX
N ANCKPUMMHATUBHbBIX MOAENAX.

Goncharov, M., Samokhin, V., Soboleva, E., et al.
Anatomical Positional Embeddings. MICCAI 2024. Core A
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MNpuknagHble pesynbTaThbl

PaspaboTaH HOBbLIN MeTo[, OLEHKMU

NOJIHOW HEOMNMpeaesIeHHOCTH

B NMPMMEHEHUN K 3aJa4aM Knaccuoumkaumnm
N cCerMeHTauum MeauLmMHCKnX
N306pa>eHni ¢ y4eToM MHEHUSA
aKcnepToB (MpuHATO Ha WACV'25)

PaspaboTtaH ¢ppenmMmBOpK

ONA TeCTUPOBaHUA rmMnoTes

O COOTBETCTBUM IMOLMOHANbHbIX
peakuun nogen v peweHnn LLM.
YCTaHOB/IEHO, YTO 3MOLMOHAabHbIN
anarHMeHT C NtogbMU B 60NbLUNHCTBE
cny4yaeB cnabbiii, HO 9MOLMOHasbHbIe
NPOMMTbI, 0COBEHHO HEraTMBHbIE,
CYLLEeCTBEHHO B/IUAIOT Ha NoBefeHne
Mogenen, CHMXas Koonepauuo B urpax
N KayeCcTBO B 3TUYeCKMX 3agadax. [EAL:
Emotional Decision-Making of LLMs in
Strategic Games and Ethical Dilemmas]

Mozikov, M., Severin, N., Bodishtianu, V., Glushanina, M.,
Nasonoy, I., Orekhov, D., Pekhotin, V.,

Makovetskiy, I., Baklashkin, M., Lavrentyev, V., Tsvigun, A.,
Turdakov, D., Shavrina, T., Savchenko, A., &

Makarov, I. EAl: Emotional Decision-Making of LLMs in
Strategic Games and Ethical Dilemmas. NeurlPS

PaspaboTaHbl HOBble NOAXOAbI

K NPMMEHEHMNIO ONTUMaNbHOrO
TpaHcnopTa 411 3a4ay MalNHHOIo
obyuyeHus.

- MeTopg 0by4yeHnsa ¢ nogkpensieHnem
0719 NOCTPOEHNA aBTOHOMHbIX
areHToB. [laHHbIVM noxo[o4 No3BONATb
OCYyLLeCTBNATb apPeKTMBHOE
oby4yeHne Ha HeNoJTHbIX NN
3alyMeHHbIX OaHHbIX.

- PaclunpeHune anropnutMma HempoHHoro
ONTUMasbHOro TPaHCMopTa Ha 3agaun

AIRI — pesynbTaThbl 2024 roga

nepeHoca 3HaHUM C COXpaHeHneM no-
KlacCoOBOW CTPYKTYpbI.

- MeTtog ansa 6uIcTporo n apGeKTUBHOrO
pelleHns 3agadum onTMMasnbHOro
TpaHcnopTa npu gucbanaHce AaHHbIX.

Rethinking Optimal Transport in Offline Reinforcement
Learning

A Asadulaev, R Korst, A Korotin, V Egiazarian,

A Filchenkov, E Burnaev

Neural Information Processing Systems 2024
(NeurlPS 2024)

Neural Optimal Transport with General Cost Functionals
A Asadulaev, A Korotin, V Egiazarian, P Mokrov, E Burnaev
The 12th International Conference on Learning
Representations (ICLR 2024)

Light Unbalanced Optimal transport

M Gazdieva, A Asadulaev, E Burnaev, A Korotin
Neural Information Processing Systems 2024
(NeurlPS 2024)

Incomplete Reinforcement Learning

A Asadulaev, R Korst, A Korotin, V Egiazarian,
A Filchenkov, E Burnaev

The 12th International Conference on Learning
Representations (ICLR 2024 Workshop)
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AAAI

Beyond Attention: Breaking the Limits
of Transformer Context Length with
Recurrent Memory

Aydar Bulatov, Yuri Kuratov, Yermek Kapushev, Mikhail Burtsev

A major limitation for the broader scope of problems solvable
by transformers is the quadratic scaling of computational
complexity with input size. In this study, we investigate the
recurrent memory augmentation of pre-trained transformer
models to extend input context length while linearly scaling
compute. Our approach demonstrates the capability to store
information in memory for sequences of up to an unprecedented
two million tokens while maintaining high retrieval accuracy.
Experiments with language modeling tasks show perplexity
improvement as the number of processed input segments
increases. These results underscore the effectiveness of our
method, which has significant potential to enhance long-
term dependency handling in natural language understanding
and generation tasks, as well as enable large-scale context
processing for memory-intensive applications.

Topological and Node Noise Filtering
on 3D Meshes Using Graph Neural
Networks

Vladimir Mashurov, Natalia Semenova

Topological and node noise filtration are typically considered
separately. Graph Neural Networks (GNN) are commonly used
for node noise filtration, as they offer high efficiency and low
exploitation costs. This paper explores the solution of joint node
and topological noise filtration through the use of graph neural
networks. Since treating a 3D mesh as a graph is challenging,
an indicator function grid representation is employed as input
for GNNs to perform the joint filtering. The resulting machine
learning model is inspired by point cloud to mesh reconstruction
algorithms and demonstrates low computational requirements
during inference, producing successful results for smooth,
watertight 3D models.

AIRI — pesynbTaThbl 2024 roga

Ccblnika Ha UICTOYHUK

Ccblika Ha UICTOYHMK

43


https://ojs.aaai.org/index.php/AAAI/article/view/29722
https://ojs.aaai.org/index.php/AAAI/article/view/30482

AAAI

Improved Anonymous Multi-Agent
Path Finding Algorithm

Zain Alabedeen Ali, Konstantin Yakovlev

Rmpewnrd Asorymosn

ok Mt

We consider an Anonymous Multi-Agent Path-Finding (AMAPF)
problem where the set of agents is confined to a graph, a set
of goal vertices is given and each of these vertices has to be
reached by some agent. The problem is to find an assignment
of the goals to the agents as well as the collision-free paths,
and we are interested in finding the solution with the optimal
makespan. A well-established approach to solve this problem

is to reduce it to a special type of a graph search problem, i.e.
to the problem of finding a maximum flow on an auxiliary graph
induced by the input one. The size of the former graph may be
very large and the search on it may become a bottleneck. To
this end, we suggest a specific search algorithm that leverages
the idea of exploring the search space not through considering
separate search states but rather bulks of them simultaneously.
That is, we implicitly compress, store and expand bulks of the
search states as single states, which results in high reduction in
runtime and memory. Empirically, the resultant AMAPF solver...

Ccblnika Ha UICTOYHUK

Learn to follow: Decentralized lifelong
multi-agent pathfinding via planning
and learning

Alexey Skrynnik, Anton Andreychuk, Maria Nesterova, Konstantin
Yakovlev, Aleksandr Panov

Deorsiralired Lifchasg M. via Plansing s
L

Multi-agent Pathfinding (MAPF) problem generally asks to find

a set of conflict-free paths for a set of agents confined to a
graph and is typically solved in a centralized fashion. Conversely,
in this work, we investigate the decentralized MAPF setting,
when the central controller that posses all the information on

the agents’ locations and goals is absent and the agents have

to sequientially decide the actions on their own without having
access to a full state of the environment. We focus on the
practically important lifelong variant of MAPF, which involves
continuously assigning new goals to the agents upon arrival to
the previous ones. To address this complex problem, we propose
a method that integrates two complementary approaches:
planning with heuristic search and reinforcement learning
through policy optimization. Planning is utilized to construct and
re-plan individual paths. We enhance our planning algorithm with Ccbinka Ha NCTOUHMK
a dedicated technique tailored to avoid congestion and increase

the throughput of the system. We employ reinforcement learning

to discover the collision avoidance policies that effectively guide

the agents along the paths. The policy is implemented as a

neural network and is effectively trained...
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AAAI

Decentralized Monte Carlo Tree
Search for Partially Observable Multi-
agent Pathfinding

Alexey Skrynnik, Anton Andreychuk, Konstantin Yakovlev,
Aleksandr Panov

The Multi-Agent Pathfinding (MAPF) problem involves finding

a set of conflict-free paths for a group of agents confined to

a graph. In typical MAPF scenarios, the graph and the agents’
starting and ending vertices are known beforehand, allowing the
use of centralized planning algorithms. However, in this study,
we focus on the decentralized MAPF setting, where the agents
may observe the other agents only locally and are restricted in
communications with each other. Specifically, we investigate

the lifelong variant of MAPF, where new goals are continually
assigned to the agents upon completion of previous ones.
Drawing inspiration from the successful AlphaZero approach, we
propose a decentralized multi-agent Monte Carlo Tree Search
(MCTS) method for MAPF tasks. Our approach utilizes the
agent’s observations to recreate the intrinsic Markov decision
process, which is then used for planning with a tailored for multi-
agent tasks version of neural MCTS. The experimental results
show that our approach outperforms state-of-the-art learnable
MAPF solvers. The source code is available at this https URL:
https://github.com/AIRI-Institute/mats-Ip
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ACL

Fact-Checking the Output of Large
Language Models via Token-Level
Uncertainty Quantification

Ekaterina Fadeeva, Aleksandr Rubashevskii, Artem Shelmanov, Sergey
Petrakov, Haonan Li, Hamdy Mubarak, Evgenii Tsymbalov, Gleb Kuzmin,
Alexander Panchenko, Timothy Baldwin, Preslav Nakov, Maxim Panov

Large language models (LLMs) are notorious for hallucinating,
i.e., producing erroneousclaims in their output. Such
hallucinations canbe dangerous, as occasional factual
inaccuracies in the generated text might be obscuredby the rest
of the output being generally factual, making it extremely hard
for the usersto spot them. Current services that leverageLLMs
usually do not provide any means fordetecting unreliable
generations. Here, we aimto bridge this gap. In particular, we
proposea novel fact-checking and hallucination detection
pipeline based on token-level uncertaintyquantification.
Uncertainty scores leverage information encapsulated in the
output of a neuralnetwork or its layers to detect unreliable
predictions, and we show that they can be usedto fact-check
the atomic claims in the LLMoutput.

Your Transformer is Secretly Linear

Anton Razzhigaev, Matvey Mikhalchuk, Elizaveta Goncharova, Nikolai
Gerasimenko, Ivan Oseledets, Denis Dimitrov, Andrey Kuznetsov

This paper reveals a novel linear characteristic exclusive to
transformer decoders, including models such as GPT, LLaMA,
OPT, BLOOM and others. We analyze embedding transformations
between sequential layers, uncovering a near-perfect linear
relationship (Procrustes similarity score of 0.99). However,
linearity decreases when the residual component is removed

due to a consistently low output norm of the transformer layer.
Our experiments show that removing or linearly approximating
some of the most linear blocks of transformers does not affect
significantly the loss or model performance. Moreover, in our
pretraining experiments on smaller models we introduce a
cosine-similarity-based regularization, aimed at reducing layer
linearity. This regularization improves performance metrics

on benchmarks like Tiny Stories and SuperGLUE and as

well successfully decreases the linearity of the models. This
study challenges the existing understanding of transformer
architectures, suggesting that their operation may be more linear
than previously assumed.
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ACL

MERA: A Comprehensive LLM e ety
Evaluation in Russian

Alena Fenogenova, Artem Chervyakov, Nikita Martynov, Anastasia
Kozlova, Maria Tikhonova, Albina Akhmetgareeva, Anton A. Emelyanoy,
Denis Shevelev, Pavel Lebedev, Leonid Sinev, Ulyana Isaeva, Katerina
Kolomeytseva, Daniil Moskovskiy, Elizaveta Goncharova, Nikita
Savushkin, Polina Mikhailova, Denis Dimitrov, Alexander Panchenko,
Sergey Markov

Over the past few years, one of the most notable002
advancements in Al research has been in foun003 dation
models (FMs), headlined by the rise 0of004 language models
(LMs). However, despite re005 searchers’ attention and the
rapid growth in LMOO6 application, the capabilities, limitations,
and as007 sociated risks still need to be better understood.008
To address these issues, we introduce a new009 instruction
benchmark, MERA, for evaluating010 foundation models
oriented towards the Rus011 sian language. The benchmark
encompasses 21012 evaluation tasks for generative models
covering013 10 skills and is designed as a black-box test to014
ensure the exclusion of data leakage. The pa015 per introduces
a methodology to evaluate FMs016 and LMs... CCbITKA Ha UCTOYHIK

TaxoLLaMA: WordNet-based Model i,
for Solving Multiple Lexical Sematic '
Tasks

Viktor Moskvoretskii, Ekaterina Neminova, Alina Lobanova, Alexander
Panchenko, Irina Nikishina

In this paper, we explore the capabilities of LLMs in capturing
lexical-semantic knowledge from WordNet on the example of the
LLaMA-2-7b model and test it on multiple lexical semantic tasks.
As the outcome of our experiments, we present TaxoLLaMA, the
everything-in-one model, lightweight due to 4-bit quantization
and LoRA. It achieves 11 SotA results, 4 top-2 results out of

16 tasks for the Taxonomy Enrichment, Hypernym Discovery,
Taxonomy Construction, and Lexical Entailment tasks. Moreover,
it demonstrates very strong zero-shot performance on Lexical
Entailment and Taxonomy Construction with no fine-tuning.

We also explore its hidden multilingual and domain adaptation
capabilities with a little tuning or few-shot learning. All datasets,
code, and model are available online at this https URL

Ccblika Ha UICTOYHMK
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CVPR

The Devil is in the Details:
StyleFeatureEditor for Detail-Rich Mmoo

StyleGAN Inversion and High Quality R
Image Editing ;@5“& e L

Denis Bobkov, Vadim Titov, Aibek Alanov, Dmitry Vetrov

The task of manipulating real image attributes through StyleGAN
inversion has been extensively researched. This process
involves searching latent variables from a welltrained StyleGAN
generator that can synthesize a real image, modifying these
latent variables, and then synthesizing an image with the desired
edits. A balance must be struck between the quality of the
reconstruction and the ability to edit. Earlier studies utilized the
low-dimensional W-space for latent search, which facilitated
effective editing but struggled with reconstructing intricate
details. More recent research has turned to the high-dimensional
feature space F, which successfully inverses the input image

but loses much of the detail during editing. In this paper, we
introduce StyleFeatureEditor- a novel method that enables e 2L e
editing in both w-latents and F-latents. COBINKE Ha MCTOUHMK

Weak-to-Strong 3D Object Detection
with X-Ray Distillation i e rort
Alexander Gambashidze, Aleksandr Dadukin, Maksim Golyadkin, Maria e

Razzhivina, llya Makarov =

This paper addresses the critical challenges of sparsity
andocclusion in LiDAR-based 3Dobject detection. Current
methods often rely on supplementary modules or specific
architectural designs, potentially limiting their applicability to
new and evolving architectures. To our knowledge, we are the
first to propose a versatile technique that seamlessly integrates
into any existing framework for 3D Object Detection, marking the
first instance of Weak-to-Strong generalization in 3D computer
vision. We introduce a novel framework, X-Ray Distillation with
Object-Complete Frames, suitable for both supervised and
semi-supervised settings, that leverages the temporal aspect of
point cloud sequences. This methodextracts crucial information Er E
from both previous and subsequent LiDAR frames, creating

Object-Complete frames that represent objects from multiple ;:
viewpoints, thus addressing occlusion and sparsity. Given the E
limitation of not being able to generate Object-Complete frames
during online inference, we utilize Knowledge Distillation within a
Teacher-Student framework.

Ccblika Ha UICTOYHMK
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ICLR

Gradual Optimization Learning for
Conformational Energy Minimization

Artem Tsypin, Leonid Ugadiarov, Kuzma Khrabrov, Manvel Avetisian,
Alexander Telepov, Egor Rumiantsev, Alexey Skrynnik, Aleksandr | Panov,
Dmitry Vetrov, Elena Tutubalina, Artur Kadurin

Molecular conformation optimization is crucial to computer-
aided drug discovery and materials design. Traditional energy
minimization techniques rely on iterative optimization methods
that use molecular forces calculated by a physical simulator
(oracle) as anti-gradients. However, this is a computationally
expensive approach that requires many interactions with a
physical simulator. One way to accelerate this procedure is to
replace the physical simulator with a neural network. Despite
recent progress in neural networks for molecular conformation
energy prediction, such models are prone to distribution

shift, leading to inaccurate energy minimization. We find

that the quality of energy minimization with neural networks
can be improved by providing optimization trajectories as
additional training data. Still, it takes around 5%105 additional
conformations to match the physical simulator’s optimization
quality. In this work, we present the Gradual Optimization... Cchbinka Ha UCTOMHUK

Light Schrodinger Bridge
Alexander Korotin, Nikita Gushchin, Evgeny Burnaev

Despite the recent advances in the field of computational
Schrddinger Bridges (SB), most existing SB solvers are still
heavy-weighted and require complex optimization of several
neural networks. It turns out that there is no principal solver
which plays the role of simple-yet-effective baseline for SB just
like, e.g., -means method in clustering, logistic regression in
classification or Sinkhorn algorithm in discrete optimal transport.
We address this issue and propose a novel fast and simple SB
solver. Our development is a smart combination of two ideas
which recently appeared in the field: (a) parameterization of the
Schrédinger potentials with sum-exp quadratic functions and (b)
viewing the log-Schrodinger potentials as the energy functions.
We show that combined together these ideas yield a lightweight,
simulation-free and theoretically justified SB solver with a simple
straightforward optimization objective. As a result, it allows
solving SB in moderate dimensions in a matter of minutes on
CPU without a painful hyperparameter selection. Our light solver
resembles the Gaussian mixture model which is widely used for
density estimation. Inspired by this similarity, we also prove an CobliKa Ha UCTOUHMK
important theoretical result showing that our light solver is a

universal approximator of SBs.
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ICLR

Chemical Language Models Have
Problems with Chemistry: A Case
Study on Molecule Captioning Task

Veronika Ganeeva, Kuzma Khrabrov, Artur Kadurin, Andrey V. Savchenko,
Elena Tutubalina

Drug discovery has been greatly enhanced through the recent
fusion of molecular sciences and natural language processing,
leading these research fields to significant advancements.
Considering the crucial role of molecule representation in
chemical understanding within these models, we introduce
novel probing tests designed to evaluate chemical knowledge
of molecular structure in state-of-the-art language models
(LMs), specifically MolT5 and Chem+Text T5. These probing
tests are conducted on a molecule captioning task to gather
evidence and insights into the language models’ comprehension
of chemical information. By applying rules to transform molecular
SMILES into equivalent variants, we have observed significant
differences in the natural language descriptions generated

by the LM for a given molecule depending on the exact
transformation used.

Energy-guided Entropic Neural
Optimal Transport

Petr Mokrov, Alexander Korotin, Alexander Kolesov, Nikita Gushchin,
Evgeny Burnaev

Energy-based models (EBMs) are known in the Machine
Learning community for decades. Since the seminal works
devoted to EBMs dating back to the noughties, there have been
a lot of efficient methods which solve the generative modelling
problem by means of energy potentials (unnormalized likelihood
functions). In contrast, the realm of Optimal Transport (OT)

and, in particular, neural OT solvers is much less explored and
limited by few recent works (excluding WGAN-based approaches
which utilize OT as a loss function and do not model OT maps
themselves). In our work, we bridge the gap between EBMs

and Entropy-regularized OT. We present a novel methodology
which allows utilizing the recent developments and technical
improvements of the former in order to enrich the latter. From
the theoretical perspective, we prove generalization bounds for
our technique. In practice, we validate its applicability in toy 2D
and image domains. To showcase the scalability, we empower
our method with a pre-trained StyleGAN and apply it to high-res
AFHQ unpaired 12| translation.
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ICLR

Neural optimal transport with general
cost functionals

Arip Asadulaev, Alexander Korotin, Vage Egiazarian, Petr Mokrov, Evgeny
Burnaev

We introduce a novel neural network-based algorithm to
compute optimal transport (OT) plans for general cost
functionals. In contrast to common Euclidean costs, i.e., or,
such functionals provide more flexibility and allow using auxiliary
information, such as class labels, to construct the required
transport map. Existing methods for general cost functionals are
discrete and do not provide an out-of-sample estimation. We
address the challenge of designing a continuous OT approach
for general cost functionals in high-dimensional spaces, such

as images. We construct two example functionals: one to map
distributions while preserving the class-wise structure and the
other one to preserve the given data pairs. Additionally, we
provide the theoretical error analysis for our recovered transport
plans. Our implementation is available at \url{https://github.com/
machinestein/gnot}

Object-Centric Learning with Slot
Mixture Module

Daniil Kirilenko, Vitaliy Vorobyov, Alexey K. Kovalev, Aleksandr |. Panov

Object-centric architectures usually apply a differentiable
module to the entire feature map to decompose it into sets of
entity representations called slots. Some of these methods
structurally resemble clustering algorithms, where the cluster’s
center in latent space serves as a slot representation. Slot
Attention is an example of such a method, acting as a learnable
analog of the soft k-means algorithm. Our work employs a
learnable clustering method based on the Gaussian Mixture
Model. Unlike other approaches, we represent slots not only as
centers of clusters but also incorporate information about the
distance between clusters and assigned vectors, leading to more
expressive slot representations. Our experiments demonstrate
that using this approach instead of Slot Attention improves
performance in object-centric scenarios, achieving state-of-the-
art results in the set property prediction task.
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ICML

Estimating Barycenters of
Distributions with Neural Optimal
Transport

Alexander Kolesov, Petr Mokrov, Igor Udovichenko, Milena Gazdieva,
Gudmund Pammer, Evgeny Burnaev, Alexander Korotin

Fastmuating Harycvmnters of Distribations with Xemral {ipsial Trassport

Given a collection of probability measures, a practitioner
sometimes needs to find an «average» distribution which
adequately aggregates reference distributions. A theoretically
appealing notion of such an average is the Wasserstein
barycenter, which is the primal focus of our work. By building
upon the dual formulation of Optimal Transport (OT), we propose
a new scalable approach for solving the Wasserstein barycenter
problem. Our methodology is based on the recent Neural OT
solver: it has bi-level adversarial learning objective and works for
general cost functions. These are key advantages of our method,
since the typical adversarial algorithms leveraging barycenter
tasks utilize tri-level optimization and focus mostly on quadratic
cost. We also establish theoretical error bounds for our proposed
approach and showcase its applicability and effectiveness on
illustrative scenarios and image data setups. CcbliKa Ha UCTOUHMK

Neural operators meet conjugate S
gradients: The FCG-NO method for —
efficient PDE solving

Alexander Rudikov, Vladimir Fanaskov, Ekaterina Muravleva, Yuri M
Laevsky, lvan Oseledets

Deep learning solvers for partial differential equations
typically have limited accuracy. We propose to overcome this
problem by using themas preconditioners. More specifically,
we apply discretization-invariant neural operators tolearn
preconditioners for the flexible conjugategradient method
(FCG). Architecture paired withnovel loss function and training
scheme allowsfor learning efficient preconditioners that can
beused across different resolutions. On the theoretical side,
FCG theory allows us to safely usenonlinear preconditioners
that can be applied inO(N) operations without constraining the
formof the preconditioners matrix. To justify learningscheme
components (the loss function and theway training data is
collected) we perform severalablation studies. Numerical
results indicate thatour approach favorably compares with
classicalpreconditioners and allows to reuse of preconditioners Ccbinka Ha NCTOUHMK
learned for lower resolution to the higherresolution data.
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ICML

In-Context Reinforcement Learning for
Variable Action Spaces

Viacheslav Sinii, Alexander Nikulin, Vladislav Kurenkov, llya Zisman,
Sergey Kolesnikov

Recently, it has been shown that transformers pre-trained on
diverse datasets with multi-episode contexts can generalize to
new reinforcement learning tasks in-context. A key limitation

of previously proposed models is their reliance on a predefined
action space size and structure. The introduction of a new action
space often requires data re-collection and model re-training,
which can be costly for some applications. In our work, we

show that it is possible to mitigate this issue by proposing the
Headless-AD model that, despite being trained only once, is
capable of generalizing to discrete action spaces of variable size,
semantic content and order. By experimenting with Bernoulli and
contextual bandits, as well as a gridworld environment, we show
that Headless-AD exhibits significant capability to generalize

to action spaces it has never encountered, even outperforming
specialized models trained for a specific set of actions on several
environment configurations.

Emergence of In-Context
Reinforcement Learning from Noise
Distillation

llya Zisman, Vladislav Kurenkov, Alexander Nikulin, Viacheslav Sinii,
Sergey Kolesnikov

Recently, extensive studies in Reinforcement Learning have been
carried out on the ability of transformers to adapt in-context to
various environments and tasks. Current in-context RL methods
are limited by their strict requirements for data, which needs

to be generated by RL agents or labeled with actions from an
optimal policy. In order to address this prevalent problem, we
propose ADg, a new data acquisition approach that enables in-
context Reinforcement Learning from noise-induced curriculum.
We show that it is viable to construct a synthetic noise injection
curriculum which helps to obtain learning histories. Moreover,
we experimentally demonstrate that it is possible to alleviate the
need for generation using optimal policies, with in-context RL
still able to outperform the best suboptimal policy in a learning
dataset by a 2x margin.
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ICML

Disentanglement Learning via —
Topology e e

Nikita Balabin, Daria Voronkova, llya Trofimov, Evgeny Burnaev, Serguei
Barannikov

We propose TopDis (Topological Disentanglement), a method for
learning disentangled representations via adding a multi-scale
topological loss term. Disentanglement is a crucial property

of data representations substantial for the explainability and
robustness of deep learning models and a step towards high-
level cognition. The state-of-the-art methods are based on VAE
and encourage the joint distribution of latent variables to be
factorized. We take a different perspective on disentanglement
by analyzing topological properties of data manifolds. In
particular, we optimize the topological similarity for data
manifolds traversals. To the best of our knowledge, our paper

is the first one to propose a differentiable topological loss for
disentanglement learning. Our experiments have shown that the
proposed TopDis loss improves disentanglement scores such
as MIG, FactorVAE score, SAP score, and DCI disentanglement
score with respect to state-of-the-art results...

Ccblnika Ha UICTOYHUK

Self-Supervised Coarsening of
Unstructured Grid with Automatic
Differentiation

Sergei Shumilin, Alexander Ryabov, Nikolay Yavich, Evgeny Burnaev,
Vladimir Vanovskiy

Self-Sape b oarening of | mstractered (e with Auomsssc Wflervastation

Due to the high computational load of modern numerical
simulation,there is a demand for approaches that would reduce
the sizeof discrete problems while keeping the accuracy
reasonable.In this work, we present an original algorithmto
coarsen an unstructured grid basedon the concepts of
differentiablephysics. We achieve thisby employing k-means
clustering, autodifferentiation andstochastic minimization
algorithms.We demonstrate performance of the designed
algorithm on a linear parabolic equation which governsslightly
compressible fluid flow in porous media.Our results show that in
the considered scenarios, we reduced the number of grid points
up to 10 times while preserving the modeled variable dynamics
in the points of interest.The proposed approach can be applied
to simulation of an arbitrary system described by evolutionary
partial differential equations. Ccblfika Ha UCTOYHMK
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ICML

Light and Optimal Schrodinger Bridge
Matching

Nikita Gushchin, Sergei Kholkin, Evgeny Burnaev, Alexander Korotin

Schrodinger Bridges (SB) have recently gained the attention

of the ML community as a promising extension of classic
diffusion models whichis also interconnected to the Entropic
OptimalTransport (EOT). Recent solvers for SB exploitthe
pervasive bridge matching procedures. Suchprocedures aim

to recover a stochastic processtransporting the mass between
distributions givenonly a transport plan between them. In
particular, given the EOT plan, these procedures can beadapted
to solve SB. This fact is heavily exploitedby recent works

giving rives to matching-basedSB solvers. The cornerstone
here is recoveringthe EOT plan: recent works either use
heuristical approximations (e.g., the minibatch OT) orestablish
iterative matching procedures which bythe design accumulate
the error during the training. We address these limitations

and propose anovel procedure to learn SB which we call
theoptimal Schrodinger bridge matching. It exploits the optimal
parameterization of the diffusion process and provably recovers
the SB process (a) with a single bridge matching step and(b)
with arbitrary transport plan as the input.

AIRI — pesynbTaThbl 2024 roga

1t mne] €3] echeindinger Bridge Mssching

CcbliKa Ha UCTOYHUK

55


https://arxiv.org/abs/2402.03207

ISMAR

Benchmarking and Data Synthesis ———
for Colorization of Manga
SequentialPages for Augmented
Reality

Maksim Golyadkin, Sergey Saraev, llya Makarov

hesis e Coloaizasion o4 Mangs Sequentisl
A

.
e L

This paper introduces an innovative approach to manga
colorizationwithin augmented reality (AR) environments,
focusing on theunique challenges posed by colorizing photos

of manga books.We present a novel method using diffusion
models to generatea synthetic dataset that accurately

replicates photographed mangapages. Additionally, we have
compiled a dataset of real manga photographs,capturing

diverse environmental conditions. Integratingthese datasets, we
established a comprehensive benchmark to evaluatecolorization
models in scenarios that simulate AR applications.This
benchmark was validated through a human study, confirmingthe
accuracy of our metrics across both datasets. We also
showedthat domain adaptation may improve model performance.
Pavingthe way for practical applications, our framework CCblnKa Ha UCTOUHMK
enables...

Pose Networks Unveiled: Bridging the
Gap for Monocular Depth Perception

Yazan Dayoub, Anrey V. Savchenko, llya Makarov

Depth estimation is essential in Augmented Reality
applications,enabling realistic object placement, scene
understanding, spatialmapping, interaction, and environment
awareness. This paper proposesa method to enhance depth
model performance without increasinginference costs by
improving the pose network in a selfsupervisedlearning setup.
In particular, we enrich spatial informationin the pose network
by incorporating features from differentscales and normalized
coordinates. It is experimentally shown onthe KITTI dataset that
our approach achieves a 2-7% improvementin the abs rel metric
when compared to baseline techniques.
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BABILong: Testing the Limits of LLMs
with Long Context Reasoning-in-a-
Haystack

Yuri Kuratov, Aydar Bulatov, Petr Anokhin, Ivan Rodkin, Dmitry Sorokin,
Artyom Sorokin, Mikhail Burtsev

In recent years, the input context sizes of large language models
(LLMs) have increased dramatically. However, existing evaluation
methods have not kept pace, failing to comprehensively assess
the efficiency of models in handling long contexts. To bridge
this gap, we introduce the BABILong benchmark, designed to
test language models’ ability to reason across facts distributed
in extremely long documents. BABILong includes a diverse set
of 20 reasoning tasks, including fact chaining, simple induction,
deduction, counting, and handling lists/sets. These tasks are
challenging on their own, and even more demanding when

the required facts are scattered across long natural text. Our
evaluations show that popular LLMs effectively utilize only
10-20\% of the context and their performance declines sharply
with increased reasoning complexity.

ENOT: Expectile Regularization for
Fast and Accurate Training of Neural
Optimal Transport

Nazar Buzun, Maksim Bobrin, Dmitry V. Dylov

We present a new extension for Neural Optimal Transport

(NOT) training procedure, capable of accurately and efficiently
estimating optimal transportation plan via specific regularisation
on conjugate potentials. The main bottleneck of existing NOT
solvers is associated with the procedure of finding a near-exact
approximation of the conjugate operator (i.e., the c-transform),
which is done either by optimizing over maximin objectives

or by the computationally-intensive fine-tuning of the initial
approximated prediction. We resolve both issues by proposing

a new, theoretically justified loss in the form of expectile
regularization that enforces binding conditions on the learning
dual potentials. Such a regularization provides the upper bound
estimation over the distribution of possible conjugate potentials
and makes the learning stable, eliminating the need for
additional extensive finetuning. We formally justify the efficiency
of our method, called Expectile-Regularised Neural Optimal
Transport (ENOT). ENOT outperforms previous state-of-the-art
approaches on the Wasserstein-2 benchmark tasks by a large
margin (up to a 3-fold improvement in quality and up to a 10-fold
improvement in runtime).
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Light Unbalanced Optimal Transport
Milena Gazdieva, Arip Asadulaev, Alexander Korotin, Evgeny Burnaev

While the continuous Entropic Optimal Transport (EOT) field

has been actively developing in recent years, it became evident
that the classic EOT problem is prone to different issues like

the sensitivity to outliers and imbalance of classes in the

source and target measures. This fact inspired the development
of solvers that deal with the unbalanced EOT (UEOT) problem -
the generalization of EOT allowing for mitigating the mentioned
issues by relaxing the marginal constraints. Surprisingly, it turns
out that the existing solvers are either based on heuristic
principles or heavy-weighted with complex optimization
objectives involving several neural networks. We address this
challenge and propose a novel theoretically-justified, lightweight,
unbalanced EOT solver. Our advancement consists of developing
a novel view on the optimization of the UEOT problem yielding
tractable and a non-minimax optimization objective. We show
that combined with a light parametrization recently proposed

in the field our objective leads to a fast, simple, and effective
solver which allows solving the continuous UEOT problem

in minutes on CPU.

v2DFT: A Universal Quantum
Chemistry Dataset of Drug-Like
Molecules and a Benchmark for Neural
Network Potentials

Kuzma Khrabrov, Anton Ber, Artem Tsypin, Konstantin Ushenin,

Egor Rumiantsev, Alexander Telepov, Dmitry Protasov, llya Shenbin,
Anton Alekseev, Mikhail Shirokikh, Sergey Nikolenko, Elena Tutubalina,
Artur Kadurin

Methods of computational quantum chemistry provide accurate
approximations of molecular properties crucial for computer-
aided drug discovery and other areas of chemical science.
However, high computational complexity limits the scalability
of their applications. Neural network potentials (NNPs) are

a promising alternative to quantum chemistry methods, but
they require large and diverse datasets for training. This work
presents a new dataset and benchmark called v2DFT that is
based on the nablaDFT. It contains twice as much molecular
structures, three times more conformations, new data types
and tasks, and state-of-the-art models. The dataset includes
energies, forces, 17 molecular properties, Hamiltonian and
overlap matrices, and a wavefunction object.
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Rethinking Optimal Transport ____
in Offline Reinforcement Learning “

Arip Asadulaev, Alexander Korotin, Vage Egiazarian, Rostislav Korst,
Andrey Filchenkov, Evgeny Burnaev

We present a novel approach for offline reinforcement learning
that bridges the gap between recent advances in neural optimal
transport and reinforcement learning algorithms. Our key idea

is to compute the optimal transport between states and actions
with an action-value cost function and implicitly recover

an optimal map that can serve as a policy. Building on this
concept, we develop a new algorithm called Extremal Monge
Reinforcement Learning that treats offline reinforcement learning
as an extremal optimal transport problem. Unlike previous
transport-based offline reinforcement learning algorithms,

our method focuses on improving the policy beyond the behavior
policy, rather than addressing the distribution shift problem.

We evaluated the performance of our method on various
continuous control problems and demonstrated improvements
over existing algorithms.

Ccblnika Ha UICTOYHUK

RClicks: Realistic Click Simulation
for Benchmarking Interactive T
Segmentation ™

Anton Antonov, Andrey Moskalenko, Denis Shepelev, Vlad Shakhuro,
Alexander Krapukhin, Konstantin Soshin, Anton Konushin

The emergence of Segment Anything (SAM) sparked research
interest in the field of interactive segmentation, especially

in the context of image editing tasks and speeding up data
annotation. Unlike common semantic segmentation, interactive
segmentation methods allow users to directly influence their
output through prompts (e.g. clicks). However, click patterns

in real-world interactive segmentation scenarios remain

largely unexplored. Most methods rely on the assumption that
users would click in the center of the largest erroneous area.
Nevertheless, recent studies show that this is not always the
case. Thus, methods may have poor performance in real-world
deployment despite high metrics in a baseline benchmark.

To accurately simulate real-user clicks, we conducted a large
crowdsourcing study of click patterns in an interactive
segmentation scenario and collected 475K real-user clicks. Ccblfka Ha UCTOUHMK
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Adversarial Schrodinger Bridge
Matching

Nikita Gushchin, Daniil Selikhanovych, Sergei Kholkin, Evgeny Burnaev,
Alexander Korotin

The Schrodinger Bridge (SB) problem offers a powerful

framework for combining optimal transport and diffusion models.

A promising recent approach to solve the SB problem is the
Iterative Markovian Fitting (IMF) procedure, which alternates
between Markovian and reciprocal projections of continuous-
time stochastic processes. However, the model built by the
IMF procedure has a long inference time due to using many
steps of numerical solvers for stochastic differential equations.
To address this limitation, we propose a novel Discrete-time IMF
(D-IMF) procedure in which learning of stochastic processes

is replaced by learning just a few transition probabilities

in discrete time. Its great advantage is that in practice it can
be naturally implemented using the Denoising Diffusion GAN
(DD-GAN), an already well-established adversarial generative
modeling technique. We show that our D-IMF procedure

can provide the same quality of unpaired domain translation
as the IMF, using only several generation steps instead

of hundreds.

EAI: Emotional Decision-Making
of LLMs in Strategic Games
and Ethical Dilemmas

Mikhail Mozikov, Nikita Severin, Valeria Bodishtianu, Maria Glushanina,
Ivan Nasonov, Daniil Orekhov, Vladislav Pekhotin, lvan Makovetskiy,
Mikhail Baklashkin, Vasily Lavrentyev, Akim Tsvigun, Denis Turdakov,
Tatiana Shavrina, Andrey Savchenko, llya Makarov

One of the urgent tasks of artificial intelligence is to assess

the safety and alignment of large language models (LLMs)

with human behavior. Conventional verification only in pure
natural language processing benchmarks can be insufficient.
Since emotions often influence human decisions, this paper
examines LLM alignment in complex strategic and ethical
environments, providing an in-depth analysis of the drawbacks
of our psychology and the emotional impact on decision-making
in humans and LLMs. We introduce the novel EAl framework for
integratingemotion modeling into LLMs to examine the emotional
impact on ethics and LLM-based decision-making in various
strategic games, including bargaining and repeated games.

Our experimental study with various LLMs demonstratedthat
emotions can significantly alter the ethical decision-making...
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Energy-Guided Continuous
Entropic Barycenter Estimation
for General Costs

Alexander Kolesov, Petr Mokrov, Igor Udovichenko, Milena
Gazdieva, Gudmund Pammer, Evgeny Burnaev, Alexander Korotin

Optimal transport (OT) barycenters are a mathematically
grounded way of averaging probability distributions while
capturing their geometric properties. In short, the barycenter
task is to take the average of a collection of probability
distributions w.r.t. given OT discrepancies. We propose a novel
algorithm for approximating the continuous Entropic OT (EOT)
barycenter for arbitrary OT cost functions. Our approach is
built upon the dual reformulation of the EOT problem based

on weak OT, which has recently gained the attention of the
ML community. Beyond its novelty, our method enjoys several
advantageous properties: (i) we establish quality bounds for the
recovered solution; (ii) this approach seamlessly interconnects
with the Energy-Based Models (EBMs) learning procedure
enabling the use of well-tuned algorithms for the problem

of interest; (iii) it provides an intuitive optimization scheme...

Improving the Worst-Case
Bidirectional Communication
Complexity for Nonconvex Distributed
Optimization under Function Similarity

Kaja Gruntkowska, Alexander Tyurin, Peter Richtarik

Effective communication between the server and workers plays
a key role in distributed optimization. In this paper, we focus

on optimizing the server-to-worker communication, uncovering
inefficiencies in prevalent downlink compression approaches.
Considering first the pure setup where the uplink communication
costs are negligible, we introduce MARINA-P, a novel method
for downlink compression, employing a collection of correlated
compressors. Theoretical analyses demonstrates that MARINA-P
with permutation compressors can achieve a server-to-

worker communication complexity improving with the number

of workers, thus being provably superior to existing algorithms.
We further show that MARINA-P can serve as a starting point
for extensions such as methods supporting bidirectional
compression. We introduce M3, a method combining MARINA-P
with uplink compression and a momentum step, achieving
bidirectional compression with provable improvements in total
communication complexity as the number of workers increases.
Theoretical findings align closely with empirical experiments,
underscoring the efficiency of the proposed algorithms.

AIRI — pesynbTaThbl 2024 roga

Enerzy-Gulded Continuos Enirophc Barycenter
st bmsad

tlssation for Geners Costs

Ccblnika Ha UICTOYHUK

[
st

Ccblika Ha UICTOYHMK

61


https://arxiv.org/abs/2310.01105
https://arxiv.org/abs/2402.06412

NeurlPS

XLand-MiniGrid: Scalable Meta-
Reinforcement Learning Environments
in JAX

Alexander Nikulin, Vladislav Kurenkov, llya Zisman, Artem Agarkov,
Viacheslav Sinii, Sergey Kolesnikov

Inspired by the diversity and depth of XLand and the simplicity
and minimalism of MiniGrid, we present XLand-MiniGrid, a suite
of tools and grid-world environments for meta-reinforcement
learning research. Written in JAX, XLand-MiniGrid is designed
to be highly scalable and can potentially run on GPU or TPU
accelerators, democratizing large-scale experimentation with
limited resources. Along with the environments, XLand-MiniGrid
provides pre-sampled benchmarks with millions of unique tasks
of varying difficulty and easy-to-use baselines that allow users
to quickly start training adaptive agents. In addition, we have
conducted a preliminary analysis of scaling and generalization,
showing that our baselines are capable of reaching millions

of steps per second during training and validating that the
proposed benchmarks are challenging.

Shadowheart SGD: Distributed
Asynchronous SGD with Optimal
Time Complexity Under Arbitrary
Computation and Communication
Heterogeneity

Alexander Tyurin, Marta Pozzi, Ivan llin, Peter Richtarik

We consider nonconvex stochastic optimization problems

in the asynchronous centralized distributed setup where

the communication times from workers to a server can not
be ignored, and the computation and communication times
are potentially different for all workers. Using an unbiassed
compression technique, we develop a new method-Shadowheart
SGD-that provably improves the time complexities of all
previous centralized methods. Moreover, we show that the
time complexity of Shadowheart SGD is optimal in the family
of centralized methods with compressed communication.
We also consider the bidirectional setup, where broadcasting
from the server to the workers is non-negligible, and develop
a corresponding method.
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Optimal Flow Matching: Learning
Straight Trajectories in Just One Step e el e
Nikita Kornilov, Petr Mokrov, Alexander Gasnikov, Alexander Korotin .

Over the several recent years, there has been a boom

in development of Flow Matching (FM) methods for generative
modeling. One intriguing property pursued by the community
is the ability to learn flows with straight trajectories which
realize the Optimal Transport (OT) displacements. Straightness
is crucial for the fast integration (inference) of the learned
flow’s paths. Unfortunately, most existing flow straightening
methods are based on non-trivial iterative FM procedures
which accumulate the error during training or exploit heuristics
based on minibatch OT. To address these issues, we develop
and theoretically justify the novel Optimal Flow Matching
approach which allows recovering the straight OT displacement
for the quadratic transport in just one FM step. The main

idea of our approach is the employment of vector field for FM
which are parameterized by convex functions.

Ccblnika Ha UICTOYHUK

On the Optimal Time Complexities
in Decentralized Stochastic '""'*:.m‘::3.L‘:;:;::'.*;"."f.’.'.':.'::.:;”'“"
Asynchronous Optimization

Alexander Tyurin, Peter Richtarik

We consider the decentralized stochastic asynchronous
optimization setup, where many workers asynchronously
calculate stochastic gradients and asynchronously communicate
with each other using edges in a multigraph. For both
homogeneous and heterogeneous setups, we prove new time
complexity lower bounds under the assumption that computation
and communication speeds are bounded. We develop a new
nearly optimal method, Fragile SGD, and a new optimal method,
Amelie SGD, that converge under arbitrary heterogeneous
computation and communication speeds and match our lower
bounds (up to a logarithmic factor in the homogeneous setting).
Our time complexities are new, nearly optimal, and provably
improve all previous asynchronous/synchronous stochastic
methods in the decentralized setup.

Ccblika Ha UICTOYHMK
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Freya PAGE: First Optimal Time
Complexity for Large-Scale
Nonconvex Finite-Sum Optimization
with Heterogeneous Asynchronous
Computations

Alexander Tyurin, Kaja Gruntkowska, Peter Richtarik

Freya PAGE: First Oiptimal Thme Complexity for
Large-Scake Nenconve Flbie-Sum ¢ Wpstimkeation wilh

In practical distributed systems, workers are typically not
homogeneous, and due to differences in hardware configurations
and network conditions, can have highly varying processing
times. We consider smooth nonconvex finite-sum (empirical

risk minimization) problems in this setup and introduce a new
parallel method, Freya PAGE, designed to handle arbitrarily
heterogeneous and asynchronous computations. By being robust
to «stragglers» and adaptively ignoring slow computations, Freya
PAGE offers significantly improved time complexity guarantees
compared to all previous methods, including Asynchronous

SGD, Rennala SGD, SPIDER, and PAGE, while requiring weaker
assumptions. The algorithm relies on novel generic stochastic

Ccblnika Ha UICTOYHUK

HairFastGAN: Realistic and Robust
Hair Transfer with a Fast Encoder-
Based Approach

Maxim Nikolaev, Mikhail Kuznetsov, Dmitry P. Vetrov, Aibek Alanov

Hlsir Fasili A N2 Realidtic and Robust Halr Transfer
witha F: h

Our paper addresses the complex task of transferring

a hairstylefrom a reference image to an input photo for virtual
hair try-on. This taskis challenging due to the need to adapt

to various photo poses, the sensitivity of hairstyles, and the lack
of objective metrics. The current stateof the art hairstyle transfer
methods use an optimization process for different parts of the
approach, making them inexcusably slow. At the sametime,
faster encoder-based models are of very low quality because
theyeither operate in StyleGAN’'s W+ space or use other low-
dimensionalimage generators. Additionally, both approaches
have a problem withhairstyle transfer when the source pose

is very different from the targetpose, because they either

don't consider the pose at all or deal with it inefficiently. In our
paper, we present the HairFast model, which uniquelysolves
these problems and achieves high resolution, near real-

time performance, and superior reconstruction compared CcbinKa Ha NCTOUHMK
to optimization problembased methods.
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Group and Shuffle: Efficient Structured

Orthogonal Parametrization

Mikhail Gorbunov, Nikolay Yudin, Vera Soboleva, Aibek Alanov, Alexey
Naumov, Maxim Rakhuba

The increasing size of neural networks has led to a growing
demand for methods of efficient fine-tuning. Recently,

an orthogonal fine-tuning paradigm was introduced that uses
orthogonal matrices for adapting the weights of a pretrained
model. In this paper, we introduce a new class of structured
matrices, which unifies and generalizes structured classes from
previous works. We examine properties of this class and build

a structured orthogonal parametrization upon it. We then use
this parametrization to modify the orthogonal fine-tuning
framework, improving parameter and computational efficiency.
We empirically validate our method on different domains,
including adapting of text-to-image diffusion models and
downstream task fine-tuning in language modeling. Additionally,
we adapt our construction for orthogonal convolutions

and conduct experiments with 1-Lipschitz neural networks.
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Neural Potential Field for Obstacle- e Pt e Ot e et P
Aware Local Motion Planning

Muhammad Alhaddad, Konstantin Mironov, Aleksey Staroverov,
Aleksandr Panov

Model predictive control (MPC) may provide local motion
planning for mobile robotic platforms. The challenging aspect
is the analytic representation of collision cost for the case
when both the obstacle map and robot footprint are arbitrary.
We propose a Neural Potential Field: a neural network model
that returns a differentiable collision cost based on robot
pose, obstacle map, and robot footprint. The differentiability
of our model allows its usage within the MPC solver.

It is computationally hard to solve problems with a very high
number of parameters. Therefore, our architecture includes
neural image encoders, which transform obstacle maps

and robot footprints into embeddings, which reduce problem
dimensionality by two orders of magnitude. The reference
data for network training are generated based on algorithmic
calculation of a signed distance function. Comparative
experiments showed that the proposed approach is comparable
with existing local planners: it provides trajectories with
outperforming smoothness, comparable path length, and
safe distance from obstacles. Experiment on Husky UGV
mobile robot showed that our approach allows real-time and
safe local planning. The code for our approach is presented
at <a href=»https://github.com/cog-isa/NPField»>https://github.
com/cog-isa/NPField</a> together with demo video.

Ccblnika Ha UICTOYHUK
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End-to-End Graph-Sequential
Representation Learning for Accurate
Recommendations

Vladimir Baikalov, Evgeny Frolov

Recent recommender system advancements have

focused on developing sequence-based and graph-based
approaches. Both approaches proved useful in modeling
intricate relationships within behavioral data, leading

to promising outcomes in personalized ranking and next-item
recommendation tasks while maintaining good scalability.
However, they capture very different signals from data. While
the former approach represents users directly through ordered
interactions with recent items, the latter aims to capture
indirect dependencies across the interactions graph. This paper
presents a novel multi-representational learning framework
exploiting these two paradigms’ synergies. Our empirical
evaluation on several datasets demonstrates that mutual
training of sequential and graph components with the proposed
framework significantly improves recommendations
performance.
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Uplift Modelling via Gradient Boosting
Bulat Ibragimov, Anton Vakhrushev

The Gradient Boosting machine learning ensemble algorithm,
well-known for its proficiency and superior performance

in intricate machine learning tasks, has encountered limited
success in the realm of uplift modeling. Uplift modeling

is a challenging task that necessitates a known target for the
precise computation of the training gradient. The prevailing two-
model strategies, which separately model treatment and control
outcomes, are encumbered with limitations as they fail to directly
tackle the uplift problem.This paper presents an innovative
approach to uplift modeling that employs Gradient Boosting.
Unlike previous works, our algorithm utilizes multioutput boosting
model and calculates the uplift gradient based on intermediate
surrogate predictions and directly models the concealed target.
This method circumvents the requirement for a known target

and addresses the uplift problem more effectively than existing
solutions.Moreover, we broaden the scope of this solution

to encompass multitreatment settings, thereby enhancing

its applicability. This novel approach not only overcomes the
limitations of the traditional two-model strategies...

From Variability to Stability: Advancing
RecSys Benchmarking Practices

Valeriy Shevchenko, Nikita Belousov, Alexey Vasilev, Vladimir Zholobov,
Artyom Sosedka, Natalia Semenova, Anna Volodkevich, Andrey
Savchenko, Alexey Zaytsev

In the rapidly evolving domain of Recommender Systems
(RecSys),new algorithms frequently claim state-of-the-art
performance basedon evaluations over a limited set of arbitrarily
selected datasets.However, this approach may fail to holistically
reflect their effectiveness due to the significant impact of
dataset characteristicson algorithm performance. Addressing
this deficiency, this paperintroduces a novel benchmarking
methodology to facilitate a fairand robust comparison

of RecSys algorithms, thereby advancingevaluation practices.
By utilizing a diverse set of 30 open datasets,including two
introduced in this work, and evaluating 11 collaborative filtering
algorithms across 9 metrics, we critically examinethe influence
of dataset characteristics on algorithm performance. We further
investigate the feasibility of aggregating outcomes frommultiple
datasets into a unified ranking. Through rigorous experimental
analysis, we validate the reliability of our methodology under
the variability of datasets, offering a benchmarking strategy
thatbalances quality and computational demands. This
methodologyenables a fair yet effective means of evaluating
RecSys algorithms,providing valuable guidance for future
research endeavors.

AIRI — pesynbTaThbl 2024 roga

Ccblnika Ha UICTOYHUK

Ccblika Ha UICTOYHMK

saziity; Actemnaing sty Denchmariing Fracicm

68


https://dl.acm.org/doi/10.1145/3637528.3672019
https://dl.acm.org/doi/10.1145/3637528.3671655

ACM KDD

Learn Together Stop Apart:
an Inclusive Approach to Ensemble
Pruning

Bulat Ibragimov; Gleb Gusev

Gradient Boosting is a leading learning method that builds
ensembles and adapts their sizes to particular tasks,
consistently delivering top-tier results across various
applications. However, determining the optimal number

of models in the ensemble remains a critical yet underexplored
aspect. Traditional approaches assume a universal ensemble
size effective for all data points, which may not always hold true
due to data heterogeneity.This paper introduces an adaptive
approach to early stopping in Gradient Boosting, addressing data
heterogeneity by assigning different stop moments to different
data regions at inference time while still training a common
ensemble on the entire dataset. We propose two methods: Direct
Supervised Partition (DSP) and Indirect Supervised Partition
(ISP). The DSP method uses a decision tree to partition the

data based on learning curves, while ISP leverages the dataset’s
geometric and target distribution characteristics.An effective
validation protocol is developed to determine the optimal number
of early stopping regions or detect when the heterogeneity
assumption does not hold. Experiments using state-of-the-

art implementations of Gradient Boosting, LightGBM, and
CatBoost, on standard benchmarks demonstrate that our
methods enhance model precision by up to 2%, underscoring
the significance of this research direction. This approach

does not increase computational complexity and can be easily
integrated into existing learning pipelines.
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Scalar Function Topology Divergence:
Comparing Topology of 3D Objects

llya Trofimov, Daria Voronkova, Eduard Tulchinskii, Evgeny Burnaev,
Serguei Barannikov

We propose a new topological tool for computer visionScalar
Function Topology Divergence (SFTD), which measures

the dissimilarity of multi-scale topology between sublevel

sets of two functions having a common domain. Functions

can be defined on an undirected graph or Euclidean space

of any dimensionality. Most of the existing methods for
comparing topology are based on Wasserstein distance
between persistence barcodes and they don’t take into account
the localization of topological features. On the other hand,

the minimization of SFTD ensures that the corresponding
topological features of scalar functions are located in the

same places. The proposed tool provides useful visualizations
depicting areas where functions have topological dissimilarities.
We provide applications of the proposed method to 3D
computer vision. In particular, experiments demonstrate that
SFTD improves the reconstruction of cellular 3D shapes from
2D fluorescence microscopy images, and helps to identify
topological errors in 3D segmentation.

Guide-and-Rescale: Self-Guidance
Mechanism for Effective Tuning-Free
Real Image Editing

Vadim Titov, Madina Khalmatova, Alexandra Ivanova, Dmitry Vetrov, and
Aibek Alanov

Despite recent advances in large-scale text-to-image generative
models, manipulating real images with these models remains

a challenging problem. The main limitations of existing editing
methods are that they either fail to perform with consistent
quality on a wide range of image edits or require time-consuming
hyperparameter tuning or fine-tuning of the diffusion model

to preserve the image-specific appearance of the input image.
We propose a novel approach that is built upon a modified
diffusion sampling process via the guidance mechanism. In this
work, we explore the self-guidance technique to preserve

the overall structure of the input image and its local regions
appearance that should not be edited. In particular, we explicitly
introduce layout-preserving energy functions that are aimed

to save local and global structures of the source image.
Additionally, we propose a noise rescaling mechanism...
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LLM-KT: A Versatile Framework Qg
for Knowledge Transfer from Large
Language Models to Collaborative
Filtering

Nikita Severin, Aleksei Ziablitsev, Yulia Savelyeva, Valeriy Tashchilin,
Ivan Bulychev, Mikhail Yushkov, Artem Kushneruk, Amaliya Zaryvnykh,
Dmitrii Kiselev, Andrey Savchenko, llya Makarov

Collak

We present LLM-KT, a flexible framework designed to enhance
collaborative filtering (CF) models by seamlessly integrating
LLM (Large Language Model)-generated features. Unlike
existing methods that rely on passing LLM-generated features
as direct inputs, our framework injects these features into

an intermediate layer of any CF model, allowing the model

to reconstruct and leverage the embeddings internally.

This model-agnostic approach works with a wide range of CF
models without requiring architectural changes, making it
adaptable to various recommendation scenarios. Our framework
is built for easy integration and modification, providing
researchers and developers with a powerful tool for extending...
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Go-Kart Racing Simulator for
Reinforcement Learning with
Augmented Sim2Real Adaptation

lldar Nurgaliev, Andre Kuzminykh, Andrey Savchenko, and llya Makarov

Go-Kaurt Racing Simulator for Reinforcement Learning
with Adiginenled Sim2Real Adaplatisn

k" Vs

Training self-driving cars in real-world scenarios is inefficient
due to the possibility of crashes with obstacles and borders.
This paper introduces the virtual environment to enhance
reinforcement learning training in a virtual Go-Kart racing
simulator. The primary objective is to leverage augmented
reality to enhance observations inside the simulation,

improve policy networks, and make the Value function

precise and robust. We develop the wrapper for the CARLA
simulator, enabling a cost-effective sim2real transition.

It is demonstrated that the augmented sim2real adaptation
successfully integrates simulated training outcomes into real-
world scenarios where the real Go-Kart can accomplish six laps
in a single-race mode reaching the maximum speed of 11.5 m/s.
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ViA AL Rellable Deep Reinforcement

VIA Al: Reliable Deep Reinforcement
Learning for Traffic Signal Control

Matvey Gerasyov, Dmitrii Kiselev, Maxim Beketov, and llya Makarov

Traffic signal control optimization is an integral part of any
modern transportation system. However, modern traffic signal
control systems often rely on predetermined fixed rules to adjust
traffic signal timings. This paper presents VIA Al — an intelligent
traffic signal control system that leverages deep reinforcement
learning (RL) applied to count-based traffic data. Our solution
offers additional adaptability and flexibility by allowing the
system to learn and adjust its strategies based on real-time
feedback and environmental changes. We test our approach
using real-world traffic data and show that it outperforms
classical methods of intersection control.
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Video-based learning of sign
languages: one pre-train to fit them all

Maxim Novopoltsev, Aleksandr Tulenkov, Ruslan Murtazin, Roman
Akhidov, luliia Zemtsova, Emilia Bojarskaja, Daria Bondarenko,
Andrey Savchenko, and llya Makarov

This paper presents a novel system for recognizing sign
language from video, addressing a critical need for improved
communication accessibility for the deaf and hard-of-hearing
communities. We developed a foundation model for Isolated Sign
Language Recognition that uses self-supervised pre-training

to address data scarcity issues. By applying the VideoMAE
algorithm and a specially prepared dataset of American Sign
Language videos, we created a vision transformer for video
classification that performs exceptionally well. Our model
achieves state-of-the-art results for Greek (GSL) and Russian
(Slovo) sign languages, and comparable results for American
(WLASL) and Turkish (AUTSL) sign languages. The fine-tuning
process was efficient, with optimal performance in under forty
epochs for each language. We also built a sign language learning
tool integrated with the sign language recognition algorithm,
showcasing its practical use in educational settings.
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Do You Remember the Future? Weak-
to-Strong Generalization in 3D Object
Detection

Alexander Gambashidze, Aleksandr Dadukin, Maxim Golyadkin,
Maria Razzhivina, llya Makarov

This paper demonstrates a novel method for LiDAR-based 3D
object detection, addressing major field challenges: sparsity
and occlusion. Our approach leverages temporal point cloud
sequences to generate frames that provide comprehensive
views of objects from multiple angles. To address the challenge
of generating these frames in real-time, we employ Knowledge
Distillation within a Teacher-Student framework, allowing the
Student model to emulate the Teacher’s advanced perception.
We pioneered the application of weak-to-strong generalization
in computer vision by training our Teacher model on enriched,
object-complete data. In this demo, we showcase the
exceptional quality of labels produced by the X-Ray Teacher
on object-complete frames, showing our method distilling its
knowledge to enhance object 3D detection models.

Plug-and-Play Unsupervised Fault
Detection and Diagnosis for Complex
Industrial Monitoring

Maksim Golyadkin, Maria Shtark, Petr lvanov, Alexander Kozhevnikov,
Leonid Zhukov, llya Makarov

Today industrial facilities are equipped with lots of sensors
throughout all the production line for monitoring means.
Gathered data can be used to detect and predict failures;
however, manual labeling of large amounts of data for supervised
learning is complicated. This paper introduces an innovative
approach to unsupervised fault detection and diagnosis tailored
for monitoring industrial chemical processes. We showcase the
efficacy of our model using two publicly accessible datasets
from the Tennessee Eastman Process, each containing various
faults. Furthermore, we illustrate that by fine-tuning the model
on a limited amount of labeled data, it achieves performance
close to that of a state-of-the-art model trained on the entire
dataset.In our experiments, we show through human evaluation
and quantitative analysis that the proposed method allows to
produce desired editing which is more preferable by humans
and also achieves a better trade-off between editing quality and
preservation of the original image. Our code is available at this
https URL.
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AADMIP: Adversarial Attacks
and Defenses Modeling in Industrial
Processes

Vitaliy Pozdnyakov, Aleksandr Kovalenko, llya Makarov,
Mikhail Drobyshevskiy, Kirill Lukyanov

The development of the smart manufacturing trend includes
the integration of Artificial Intelligence technologies into
industrial processes. One example of such implementation

is deep learning models that diagnose the current state

of a technological process. Recent studies have demonstrated
that small data perturbations, named adversarial attacks, can
significantly affect the correct predictions of such models.
This fact is critical in industrial systems, where Al-based
decisions can be made to manage physical equipment.

In this work, we present a system which can help to evaluate
the robustness of technological process diagnosis models

to adversarial attacks, as well as consider protection options.
We briefly review the system’s modules and also consider
some useful applications. Our demo video is available at: http://
tinyurl.com/3by9zcj5

Probabilistically Robust Watermarking

of Neural Networks

Mikhail Pautov, Nikita Bogdanov, Stanislav Pyatkin, Oleg Rogov,
Ivan Oseledets

As deep learning (DL) models are widely and effectively used

in Machine Learning as a Service(MLaaS) platforms, there

is a rapidly growinginterest in DL watermarking techniques

that canbe used to confirm the ownership of a particularmodel.
Unfortunately, these methods usually produce watermarks
susceptible to model stealing attacks. In our research,

we introduce a novel trigger set-based watermarking approach
that demonstrates resilience against functionality stealing
attacks, particularly those involving extraction anddistillation.
Our approach does not require additional model training and can
be applied to anymodel architecture. The key idea of our method
isto compute the trigger set, which is transferable between the

source model and the set of proxy models with a high probability.

In our experimentalstudy, we show that if the probability of the
set being transferable is reasonably high, it can be effectively
used for ownership verification of the stolenmodel. We evaluate
our method on multiple benchmarks and show that our approach
outperforms current state-of-the-art watermarking techniques
in allconsidered experimental setups.
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Lost in Translation:

Chemical Language Models

and the Misunderstanding of Molecule
Structures

Veronika Ganeeva, Andrey Sakhovskiy, Kuzma Khrabrov,
Andrey Savchenko, Artur Kadurin, Elena Tutubalina

The recent integration of chemistry with natural language
processing (NLP) has advanced drug discovery. Molecule
representation in language models (LMs) is crucial in enhancing
chemical understanding. We propose Augmented Molecular
Retrieval (AMORE), a flexible zero-shot framework for
assessment of Chemistry LMs of different natures: trained
solely on molecules for chemical tasks and on a combined
corpus of natural language texts and string-based structures.
The framework relies on molecule augmentations that preserve
an underlying chemical, such as kekulization and cycle
replacements. We evaluate encoder-only and generative LMs
by calculating a metric based on the similarity score between
distributed representations of molecules...

DeepPavlov 1.0: Your Gateway

to Advanced NLP Models Backed
by Transformers and Transfer
Learning

Maksim Savkin, Anastasia Voznyuk, Fedor Ignatov, Anna Korzanova,
Dmitry Karpov, Alexander Popov, Vasily Konovalov

Weintroduce DeepPavlov 1.0, an open-source framework
designed for seamless use of Natural Language Processing
(NLP) models, leveraging advanced transfer learning techniques.
This frameworkoffers a modular, configurationbased approach,
making it suitable for a wide range of NLP applications without
requiring in-depth knowledge of machine learning or NLP.

Built on PyTorch and supporting Hugging Face transformers,
DeepPavlov 1.0 provides ready-to-use solutions for various

NLP tasks. It is publicly available1 under the Apache 2.0 license
and includes access to an interactive online demo?2.
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LLMs to Replace Crowdsourcing
For Parallel Data Creation: The Case
of Text Detoxification

Daniil Moskosvskiy, Sergey Pletenev, Alexander Panchenko

The lack of high-quality training data remains a significant
challenge in NLP. Manual annotation methods, such as
crowdsourcing, are costly, require intricate task design skills,
and, if used incorrectly, may result in poor data quality. From
the other hand, LLMs have demonstrated proficiency in many
NLP tasks, including zero-shot and few-shot data annotation.
However, they often struggle with text detoxification due to
alignment constraints and fail to generate the required detoxified
text. This work explores the potential of modern open source
LLMs to annotate parallel data for text detoxification. Using
the recent technique of activation patching, we generate

a pseudo-parallel detoxification dataset based on ParaDetox.
The detoxification model trained on our generated data shows
comparable performance to the original dataset in automatic
detoxification evaluation metrics and superior quality in manual
evaluation and side-by-side comparisons.

Efficient Answer Retrieval System
(EARS): Combining Local DB Search
and Web Search for Generative QA

Nikita Krayko, Ivan Sidorov, Fedor Laputin, Daria Galimzianova,
Vasily Konovalov

In this work, we propose an efficient answer retrieval system
**EARS**: a production-ready, factual question answering
(QA) system that combines local knowledge base search with
generative, context-based QA. To assess the quality of the
generated content, we devise comprehensive metrics for both
manual and automatic evaluation of the answers to questions.
A distinctive feature of our system is the Ranker component,
which ranks answer candidates based on their relevance.
This feature enhances the effectiveness of local knowledge base
retrieval by 23%. Another crucial aspect of our system is the
LLM, which utilizes contextual information from a web search
API to generate responses. This results in substantial 92.8%
boost in the usefulness of voice-based responses. **EARS**
is language-agnostic and can be applied to any data domain.
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SparseGrad: A Selective Method
for Efficient Fine-tuning of MLP Layers

Victoriia A. Chekalina, Anna Rudenko, Gleb Mezentsev,
Aleksandr Mikhalev, Alexander Panchenko, Ivan Oseledets

The performance of Transformer models has been enhanced
by increasing the number of parameters and the length of the
processed text. Consequently, fine-tuning the entire model
becomes a memory-intensive process. High-performance
methods for parameter-efficient fine-tuning (PEFT) typically
work with Attention blocks and often overlook MLP blocks, which
contain about half of the model parameters. We propose a new
selective PEFT method, namely SparseGrad, that performs well
on MLP blocks. We transfer layer gradients to a space where
only about 1\% of the layer’s elements remain significant. By
converting gradients into a sparse structure, we reduce the
number of updated parameters. We apply SparseGrad to fine-
tune BERT and RoBERTa for the NLU task and LLaMa-2 for the
Question-Answering task. In these experiments, with identical
memory requirements, our method outperforms LoRA and
MeProp, robust popular state-of-the-art PEFT approaches.

Kandinsky 3: Text-to-lmage Synthesis
for Multifunctional Generative
Framework

Arkhipkin Vladimir, Viacheslav Vasilev, Andrei Filatov, Igor Pavlov,
Julia Agafonova, Nikolai Gerasimenko, Anna Averchenkova, Evelina
Mironova, Bukashkin Anton, Konstantin Kulikov, Andrey Kuznetsov,
Denis Dimitrov

Text-to-image (T2I) diffusion models are popular for introducing
image manipulation methods, such as editing, image fusion,
inpainting, etc. At the same time, image-to-video (12V) and
text-to-video (T2V) models are also built on top of T2l models.
We present Kandinsky 3, a novel T2I model based on latent
diffusion, achieving a high level of quality and photorealism.
The key feature of the new architecture is the simplicity and
efficiency of its adaptation for many types of generation
tasks. We extend the base T2l model for various applications
and create a multifunctional generation system that includes
text-guided inpainting/outpainting, image fusion, text-image
fusion, image variations generation, 12V and T2V generation.
We also present a distilled version of the T2l model, evaluating
inference in 4 steps of the reverse process without reducing
image quality...
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EMNLP

XCOMET-lite: Bridging the Gap
Between Efficiency and Quality
in Learned MT Evaluation Metrics

Daniil Larionov, Mikhail Seleznyov, Vasiliy Viskov, Alexander Panchenko,
Steffen Eger

State-of-the-art trainable machine translation evaluation metrics
like XCOMET achieve high correlation with human judgment but
rely on large encoders (up to 10.7B parameters), making them
computationally expensive and inaccessible to researchers

with limited resources. To address this issue, we investigate
whether the knowledge stored in these large encoders can

be compressed while maintaining quality. We employ distillation,
quantization, and pruning techniques to create efficient xXCOMET
alternatives and introduce a novel data collection pipeline

for efficient black-box distillation. Our experiments show that,
using quantization, xCOMET can be compressed up to three
times with no quality degradation. Additionally, through
distillation, we create an xCOMET-lite metric, which has only

2.6% of xCOMET-XXL parameters, but retains 92.1% of its quality.

Besides, it surpasses strong small-scale metrics like COMET-22
and BLEURT-20 on the WMT22 metrics challenge dataset by
6.4%, despite using 50% fewer parameters. All code, dataset,
and models are available online.
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Harpaabl

MIDRC XAl Challenge

Nccneposatenn us nabopatopumn
«CunbHbIn N B MegnumHe»

n JlabopaTtopum FusionBrain Bownu B TON-
5 copeBHoBaHua MIDRC XAl Challenge.
KoHKypc 6bln HanpasfieH co3gaHune
NHTEPNPETUPYEMBIX N HALEXHbIX
Mofenen NCKYCCTBEHHOIO MHTENEKTa.
Mo ntoram KomMaHga npegcrasmna

3 BapmaHTa peleHns 3agayn 1 Bbilwna

B TOMN-5 Ny4LWINX HapALy C YY4EHbIMU

n3 YHmBepcuteTa [>XOHa XOMNKUHCa,
YHuBepcuteTa bepHa, koMaHabl XKeHCKoro
rocnuTtansa B bupMuHreme, a Takxe
nccnegoatenamu ns CteHdopaa

n YunBepcuteTta TtobuHreHa.

Concordia Challenge

KonnekTtums y4éHbix 13 AIRI, NCIT PAH,
MTMO u ctapTtana Coframe Bowen

B TON-5 pUHANUCTOB COPEBHOBAHUA
Concordia Challenge, npoBef,eHHOro

B pamMKax Befyllen KoHdpepeHumn

no MMM — NeurlPS 2024. PaboTa nonyyuna
noYyeTHoOE YyNOMWUHaHME OpraHM3aTopoB —
Google DeepMind n Cooperative Al
Foundation.
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Eedi — Mining Misconceptions
in Mathematics

KomaHpa nccnepgosaTenen us rpynmbl
«J[loBepeHHble 1 6esonacHble
MHTennekTyanbHble cnctembl» AlRI,
komMnaHuu VeinCV n Ckonrtexa nonyymna
cepebpsHyto Mefanb MeXayHapo4HOro
COPEBHOBaHMA MO CO34aHUIO anropmuTMa,
KOTOPbI/ MOMOXET BbIABNATb

NPUYMHbI NOABMIEHUS HEMPABUIBHOMO
OTBeTa Ha 3agayu No MaTtemaTumke

B aBTOMaTUYECKOM pexnme.

ASVspoof 2024 Challenge

KomaHpa «[JoBepeHHble 1 6e3onacHble
WHTenneKTyanbHble cuctemMmbl» AlRI

n komaHga HNO «MHTennekTyanbHble
peweHna» MTYCU npu yyactum
acnunpaHTa Ckontexa co3gana

MoAenNb onpefeneHns CUHTETUYECKNX
rofslocoB, KoTopas sowwna B Ton-10
NyYLnX peLleHnin MexgyHapoaHoro
copeBHoBaHuA ASVspoof 2024 Challenge.
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YandexML Prize
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Mnaglwmin Hay4YHbIn COTPYAHUK rpynnbl
«AJanTuBHble areHTbl» Nnbs 3ncmatH
B HOMUHauuu «lMepBas nybnukayms».

Anekcen -
CKpPbIHHUK

by AnekcaHgp
TropUH

A

(153

|

B HoMuHauuu «MccnepoBatenn»
cpasy aBa coTpygHuka AlRI: kaHgunaoaTt
dM3NKO-MaTEMATUYECKNX HaYK,
pykoBoguTenb rpynnbl «RL areHTbI»
nabopaTopun KOrHUTUBHbIX CUCTEM
NCKYCCTBEHHOIro MHTENNEeKTa Anekcen
CKpPbIHHUK W KaHAMOaT KOMMbOTEPHbIX
HayK, pykoBoauTenb rpynnbl «MeToabl
onTUMKU3aL MM B MalLMHHOM 0By4YeHnn»
AnekcaHgp THOpUH.

- AHTOH
= KOoHyLWWH

B HoMunHaumn «lMpenogasatenu ML» —
KaHanpaT GMsnKo-MmaTemMaTuyecKmnx
HayK, pyKoBOAUTENb rpynnbl
«[MpocTpaHCcTBEHHbIN MHTennekT» AlRI
AHTOH KOHYLLUWH.
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- AnekcaHgp
- KopoTuH

HayuHbin coTpynHuk AIRI n pykoBogutesnb
nccnegoBaTenbcKon rpynnel B CKonTexe

AnekcaHap KopoTuH nobegun B HOMUHaLUK

«Monogble Hay4Hble pyKOBOAUTENUY.

EneHa
TyTy6anuHa

AnekcaHgp
MaHoB .

Cpasy aBa nccnegosatens AlRI nobegunm
B HOMUHaUMM «Hay4Hble pyKOBOAUTENNY:
KaHanpaTt GU3nKo-maTemMaTU4eCcKunx

HayK, oupekTop nabopatopumn
KOMHUTMBHbIX CUCTEM UCKYCCTBEHHOIO
nHTennekTa AnekcaHgp NaHoB 1 JOKTOP
KOMMbIOTEPHbIX HaYK, PYKOBOAUTENb
rpynnbl «MpuknagHoe NLP» AIRI, cTapwui
HayudHbIn coTpygHuk NCIT PAH EneHa
TyTy6anuHa.
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Harpaabl

MeXayHapogHas onuMnuaga
no U (I0Al)

z AHppeit
J MpoMbIKO

Ctaxep-nccnegosartenb nabopatopun
FusionBrain AIRI AHgpein MpoMbIKO BoLwen
B cocTaB Poccumckonm komaHgbl, KoTopas
nokasana nyywmin pesynbTaT B HAy4YHOM
Type onumnuagbl, 3aBoeBarna 30/10Tble
Mefanu, a Takxe rnosnydumna cepebpo

B NpaKTUYECKOM 3Tarne u ctana nepsown
no cyMmme 6annos 3a ob6a aTana KOHKypca.

30n0Tble nMeHa Bbicwen
Lkonbl

- AHTOH
~ t KoHyLKWH

AHTOH KOHyLWWWH no6eann B HOMUHaL WK
«3a BKNaf B HayKy U BbiCLIee
obpasoBaHune» BcepoccrMmnckoro KoHKypca
«30/10Tble UMEHAa BbICLLEN LLKONbI»
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ImageCLEFmed
MEDVQA-GI

Mwuxaunn
Yainuyk

NH>XeHep-uccnegosatens Muxann Hanuyk
13 KoMaHabl «[puknagHoe NLP»

co3fan nydyulee pelleHne KOHKypca

no reHepauuu MeguLUUHCKNX
Nn306pa>KeHnin, UMUTUPYIOLLNX pe3ynbTaTbl
9HAO0CKOMNYECKUX NCcrnefoBaHnin Xenyaka
M KMLLEYHMKa, TaKUX KaK racTpockonus

N KOJTOHOCKOMUA.

HauuoHanbHas npemus
«Jlngepbl UN»

EneHa
TyTy6anunHa

OnHUM 13 Tpex nobeauntenen
HaUMOHaNbHOM NpeMun 3a BkNnag

B pasBUTUE TEXHOMOIM M NCKYCCTBEHHOMO
WHTenneKTa B Kateropun «MNpemus
y4éHbiM» cTana Enena TyTtybanuHa, oKTOp
KOMMbIOTEPHbIX HayK, PYKOBOAUTENb
rpynnbl «MpuknagHoe NLP» B AIRI

M CTapLmin Hay4YHbIn coTpynHuk NCTI

PAH. Cpey HOMWUHAHTOB B 3TOW

KaTeropum — AnekcaHgp TOpuvH, kKaHguaat
KOMMbIOTEPHbIX HayK, PYKOBOAUTENb
rpynnbl «MeToabl onTuMmn3aumm

B MalLUMHHOM 06y4yeHnm» B AIRI n cTapwunmn
npenopfasatenb B Ckontexe.
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Mneinnct
AIRI Seminars

cwrabHan cTpykTypa

HOTo A3kl Wnu noiMain 6ota

Hayu4Hble ceMunHapbl
AIRI mocTynHbl ANs BCex
xenawouwmx B VK Bugeo

AIRI — pesynbTaThbl 2024 roga

AIRI Seminars

AIRI Seminars — aTO Hay4HbI/ AWanor Ha paBHbIX
N 3HaKOMCTBO NpodeccnoHanbHoro coobuecTsa
C OOCTUXEHUAMU B 06/1aCTU NCKYCCTBEHHOIO UHTENSIEKTa.

CeMuHap nNpusBaH NonNynsapmMsnpoBaTb U PacnpoCTpaHATb
B NpodeccnoHanbHom cpene NpUHLMNbI U LLEHHOCTH,
KOTOpbIX NpugepxmneaeTca MHCTUTYT, a Takxe
npoasuraTb ngeun, peannsyrowme mmccuto AlRI: cospgaHue
YHMBEpPCasbHbIX CUCTEM UCKYCCTBEHHOIO UHTENEKTA,
peLlaroLnx 3agadym peanbHoro Mmpa.

B kayecTBe 0OKMA4YNKOB UM OMNMOHEHTOB Ha CEMMHaPp
npurnawarTca BegyLmne cneymanncTsl B o6nactu
NCKYCCTBEHHOro UHTeNnekTa ns Poccun n ns-sa pybexa,
KOTOpble pacCcKasblBatOT N KOHCTPYKTUBHO KPUTUKYHOT
nccnepoBaTefibckne paboTbl. B aToM rogy ceMuHapbl
NPOBOOUNNCE HE TOJSIbKO OHJTalH, HO U OdhnaiH.

B 2024 ropgy 661510 npoBegeHo 19 ceMmnHapoB.

84


https://vkvideo.ru/playlist/-210514085_2
https://vkvideo.ru/playlist/-210514085_2

CtaTtucTuka

19 22 000

CeMVHapoB NPOCMOTPOB

Camble npocmMmatpuBaemMble CEMUHaApPbI

OcHoBHbIe NpobnemMbl NpUKagHomn In-Context Reinforcement
MaTeMaTukm n M ¢ o4eHb NMNYHON Learning
TOYKM 3peHUSA

OcHoBHble npofnemMsl NpUKNagHon In-Context
MaTemMaTikm v MM ¢ 04eHb NINYHOR Reinforcement Learning

TOYKK 3pEHWUA

Ccblika Ha ceMuHa Cchblnika Ha ceMuHa

KomaHpa

AnekcaHgp Anekcen AnekcaHgpa EkaTepuHa KOonusa KpucTunHa
MaHoB CKpbIHHUK bpontmaH MamoHTOBa  TpexnetoBa [leHucoBa
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Cepus

MUTANoB

NMAWwHnUa

B 2024 rogy Mbl NpOJoMXUIv passmBaTh CneLnpoexkT

«MNWHNLa» — 3TO cepusa OHNaNH-MUTANOB, rae y4YeHble
paccKasblBarOT NPO UCKYCCTBEHHbIA MHTENNEKT B paMKax
20-TV MUHYTHOrO Hay4YHoro goknaga.

| AdRI

CEpWA MuTaNoS

MUWHuLa

BucokocHan
20 pespans  15:30

29 deBpans

BucokocHas
MNwHULa

| NIRI

Cepun MuTancs

MWUWHuLa

OnTUManeHeld TpaHcnopT
W ynyuweHue obyyeHna

5 pewalbpR 15:30

Ccblnka Ha muTan

5 pekabps

NeurlPS 2024:
OnTuMarsnbHbIA TPaHCNOPT
N ynyJdweHne obyyeHus

AIRI — pesynbTaThl 2024 roga

S AIRI

Cepna MuTanos

MAwHMUa

CV-wHuya
1@wonA  15:30

18 nonsa

CV-wHuya

| NIRI

Cepua MaTanos

MAwWHnUa

OataceTbl, BeHyMapkn 1 ob30pel
6 pexabpsa 15:30

6 pekabps

NeurlPS 2024:
[HaTaceThl,
6eHYMapKn n 0630pbl

Ccblnka Ha MuTan
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https://vkvideo.ru/video-210514085_456239144
https://vkvideo.ru/video-210514085_456239143

bonbwon CemunHap AIRI

Bonbwon CemunHap AIRI — npocTpaHCTBO A8 3HAKOMCTBA
nccnepoBaTesnien U3 pasHbix 06nacTen u BCex,
KTO MHTEepecyeTCA HayKoMW.

PykoBoautenb bonbworo CemunHapa AIRI — gokTop
dn3nKo-mMaTeMaTnyeckmx Hayk, npogpeccop PAH, CEO
MHcTuTyTa AIRI, npodeccop Ckontexa MeaH Ocenepel,.

21 mas 5 HoA6pSA
MICKYCCTBEHHbIN NHTENEKT TeHOeHLUM MUPOBOIO
B XUMUU pasBuTus

EONBLWOR EONBLIOA
CEMHHAP CEMHHAP
ARl ARl

BanenTvH Anaimeos, Aneseanap AKOBEHKD —
POCCHACKIN XM, JIBOAYUWNGA DOKTOR KIPHANSECKIE HaYK,
naboparopued MncturyTa NpOHEcEop, pocercmi
OPrBHMHECKOR XIMMH AnnngLeaT

. H. fi. Jenunckoro PAH

Ccblnka Ha ceMuHa Ccbllka Ha cemMuHa

e
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https://vk.com/video-210514085_456239124 
https://vk.com/video-210514085_456239071 

YueHble AIRI npuHAnnM yyacTue B nogkKacrtax

7/ BAXHbIX ®AKTOB
Ob A ‘

a':f‘lel‘-'-", ey

a—=eA  AHOPEW KY3HELIOB

Anekcangp lNaHoB B rocTax
y nogkacTta «bur Jarta».

AHppen KysHeLoB B rocTax
y nogkacta «OCHOBAVY.

Ccbinka
Ha nogkacT

MBaH Ocenepel B rocTax
y nogkacTta «[JeHbrn nobart
TEXHOY.

Onbra KapgbIMoH

1 BeHnamunH duman
B rOoCTAX y NogKacTa
Creative Science Lab.

Ccbinka Ccblnika
Ha nopgkact Ha nogkact
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https://vk.com/video-225535127_456239388 
https://vk.com/video-225535127_456239388 
https://www.youtube.com/watch?v=WS1kn050srY 
https://www.youtube.com/watch?v=WS1kn050srY 
https://vkvideo.ru/video-214144682_456239116/?erid=2VtzqxGfZXx 
https://vkvideo.ru/video-214144682_456239116/?erid=2VtzqxGfZXx 
https://youtu.be/Kvs2VAMEYXI 
https://youtu.be/Kvs2VAMEYXI 

YueHble AIRI npuHAnnM yyacTue B nogkKacrtax

Ainbek AnaHos @

” BCOH s «BaXKHO NOMNYNAPU3MPOBATL HAaYKY, 4TOBbI
y niofeit He BOZHUKaNo HeonpaefaHHOro cTpaxa

Ocenepeu - Wit i i

Ccbinka Cceblnika
Ha nogkacT Ha nogkact

WHTepesio ¢ aupektopom AIRI,
AOKTOPOM (hU3-MaT Hayk,
nayepatom MNpemun npesngenta
P® & obnactv Haykn u
WHHOBALMIA ANA MONOLBIX YHEHBIX

MBaH Ocenepel B rocTax
y Eropa byraeHko

Ccbinka Ccblnika
Ha nopgkact Ha nogkact
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https://youtu.be/_GuhwMCJHcs
https://youtu.be/_GuhwMCJHcs
https://youtu.be/dxWKZoTAtVc

https://youtu.be/dxWKZoTAtVc

https://www.youtube.com/watch?v=4mEeiLy2r-M 
https://www.youtube.com/watch?v=4mEeiLy2r-M 
https://youtu.be/9cKX1SlkZeI
https://youtu.be/9cKX1SlkZeI

UccnepoeaTtenu AIRI npeactaBsunu ceou
pe3ynbTaTbl Ha 6onee 4eM 70-TU Hay4YHbIX
KOH}epeHUmnax

|

N
1
1
¥}
1

NeurlPS 2024 B KaHapge EMNLP 2024 B CLUA

ECAI-2024 B icnaHun AIST 2024 B Kblprbi3cTaHe
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. - v e —— —
th‘o‘aullw Sber Al Lnb. Moscow, Russia

i Researcher, Helsinki, Finl
Anton Vakhmthau Indey pendent Researcher, Moscow, Russia.

Skoltech  (3) AIR

K4 The ACM Conference

w Recommender S

Fall into ML 2024 B MockBe RecSys 2024 B UTtanun

IROS 2024 B OA3 ECCV 2024 B NTanuu

August 3.9, 29
Jeju Island South’ - %

ACL-2024 B TannaHpe |IJCAI 2024 B KO>KHOWM Kopee
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ICML 2024 B ABCTpun WAIC 2024 B Knutae

NAACL 2024 B Mekcuke LREC-COLING 2024 B ATanuu

ICLR 2024 B ABCTpuu EACL 2024 Ha ManbTe
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AAAI 2024 B KaHapge IEEE International Conference
on Robotics and Automation
B ANOHUNK

BopkLon no 4oBepeHHOMY
NCKYCCTBEHHOMY UHTENNEKTY
WAIT B KazaxcTtaHe
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Al Journey 2024

18

nccnepoBaTenen
BbICTYNUN

Ha KOHQepeHLun
C goknagamu
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https://aij.ru/

Y4€eHbIX
npegcrtaBuiin
CBOu nocTepbl
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Jleto c AIRI 2024

AIRI — pesynbTaTtbl 2024 roga

Jleto ¢ AlIRI

JleTHAA wkona NHcTutyTa
NCKYyCCTBEHHOro nHtennekta AlRI

ANA CTYAEHTOB M acnMpaHToOB —

9TO rnybokoe norpy>xeHue B paboTy

C LUMPOKNM CMEKTPOM COBPEMEHHbIX
MeTO[0B UCKYCCTBEHHOIO MHTENIEeKTa
N MaLUMHHOIO Oby4YeHus.

YyacTHUKKN nporpammbl nposenn 10 gHen ¢ yYeHbIMU

n3 AlRI, U'TMO, MOTU, BLLUS, CkonTtexa, JTabopaTtopumn
NCKYCCTBEHHOroO MHTeNnekta Céepa u apyrmx
aBTOPUTETHbIX HAaYYHO-UCCeAoBaTEeIbCKUX OpraHusaLmnm
1 BY30B.

Wccneposatenu, KoTopble npolwnn otéop Ha LWkony,
CMOT/IN HE TOJIbKO NO3HAKOMUTBLCH C MOTEHLMaNbHbIMN
Hay4YHbIMWN PYKOBOAUTENAMMU, HO N NONYYUTb KapbepHble
KOHCynbTauunn. Tak>ke NpUMeHNNN NonyYeHHble

3HaHWA B paMKax NMpakTUYeCKMX ceMnHapoB. B puHane
NporpamMmbl OHW 3aLUTUAN 25 NCCneaoBaTeNbCKUX
NPOEKTOB MO MOUCKOBLIM N MPaKTUKOOOPEHTUPBOAHHBIM
TeMaTukaM. Cepamn HUX: BbiiBIEHNE aHOMaITN
9NEeKTPUYECKUX NMOKaA3aHNIN MPOMBbILLSIEHHbIX
aneKTpoABuUraTenen, nsyudeHme coctasaTesnbHbIX aTak

Ha 3alMLLEHHbIE MOAENN, [,o0BYyYeHne MyNbTUMOOANbHbIX
Mogenen paboTe B y3KOM JOMEHE, NpeAckasaHne 4acToT
NOrnoweHnsa N UCNycKaHna MOJIEKYN C NCNOJSIb30BaHMEM
OONbLLON A3bIKOBOW MOAENN.
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https://vkvideo.ru/playlist/-210514085_1/video-210514085_456239130

941 37 90

3aABKa npenofasatenem  CTYLEHTOB
OHewn NPOEKTOB nexkuunn Hay4HbIX
N CEMUHaPOB nocTepoB

Lot e viTmMo ==

npoekTa Al Lab

HayuHble

napHepbl Skoltech @ s [\ meT] O mryen
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XXypHanbHble Kny6bl

Reading Clubs AIRI — aTO NpoCcTpaHCTBO 4N
yBneKaTesbHbIX AUCKYCCUN U 0OMeHa naesmu. Ha Hux
nccnepoBaTenu obCyXaatoT HOBbIE, BaXKHble€ MU NPOCTO
NB6OMbITHbIE HAay4YHble CTaTbW. Ha BCTpeyax y4aCcTHUKMN

Qnehnnet rny6>e BHVKaIOT B CyTb MaTepuanos, OLeHNBatOT
Embodicd Al , WX 3HAYMMOCTb A5 CBOE 061acTu U pacLMPALOT

COBCTBEHHbIN UCCNeaoBaTeNnbCKUm FOPU3OHT.

Reading Club | Reading Club | Reading Club |
ControlGenA Embodied Al CV and Robotics
Ilvgupyer: Jlngnpyer: Ilngupyer:
Ainbek AnaHoB Anekcen Koanés Bnag Waxypo
BCTpeuu BCTpey BCTpeya

3a 2024 rop, 3a 2024 rop, 3a 2024 rop,

AIRI LEGO kny6

B aTtoM rogy HedopManbHbI Kiyb No nHTepecam
coTpyAHukoB AIRI npoaomxun passmBaTbhbCs.
Konneru cobunpanu Lego, 3HaKOMUNUCb,
npurnawanu apysen n urpanm B KBusbl.
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https://vkvideo.ru/playlist/-210514085_3 

XakaTtoH SafeSpeak-2024

- OBHapy)XeHve aundeinkos
Ana obecrnevyeHnsa 6esonacHoCcTU
TO/I0COBOW CBA3N

SafeSpeak2024 — xakaToH, NOCBSALLEHHbIN pa3paboTke
TEXHOJIOru 06Hapy>XeHua aygmo-crnyduHra,
HauesleHHbIV Ha peLleHne akTyanbHbIX Npobnem
6e30mnacHoOM roslIoCoBON ayTEHTUGUKAL NN U 3aLLUTY
BMOMETPUYECKNX CUCTEM OT aTak.

yesioBek noganu
- 3afiBKM Ha yyacTtue

3afaBKWU Ha yyacTme B COPEBHOBaHNM Nofdany Monoable
yyeHble ns Poccun, 3puonun, KazaxctaHa, BbeTHama,
bpasunuun, Kutas, YsbekuctaHa u AHgnu.

il

afeSpeak-2024
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Al Journey Contest 2024

NccneposaTtenu AIRI noarotoBunm 3 3agadn
Ha xakaToH Al Journey Contest 2024:

-

-

Emotional FusionBrain 4.0: co3gaHne MynbTUMoganbHbIX
Mopgenen paboTbl C BUAEO, ayaAno N TEKCTOM.

Multiagent Al: co3gaHune MynbTuareHTHon RL-cuctemsi,
areHTbl KOTOPOW CMOTyT pelwaTtb 3agavun, 06beANHAACH
B pas/iMyHble CXeMbl Koonepauuu.

Embodied Al: cosgaHue po6oTosB, KOTOpre cmor
pelaTb CroXHble 3aAaun, Tpebyowme B3aUMo/, nc BUS
C OKpY>KaloLLen cpeaow 1 nosib3oBaTenem,
06LLEHNSA C HUMW Ha eCTECTBEHHOM fi3b



= T4,

Lt

; HauBonee NPECTUXHbIX KOHDEepPEeHLINIA
0 KOMMbloTePHOMY 3peHuio CVPR 2024 HayuHoe

iy gg,«*}i;' “‘§8-‘ 0 'aH,u, MPVHAM yYacTue B COPEBHOBaHNN,
Shey KAoYas npep,CTaBMTenem akagemun (TOHKOHT,

aselirg
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O Hac NUWYT N TOBOPAT

TACC, PUA, PBEK, Forbes, BegomocTn, KomMmepcaHTb,
Poccuinckada laseTa, [azeTa. Ru, Lenta.ru, N+1, N3aBecTuda, XanTekx,
[MepBbint KaHan, Poccusa 24, BFM, Kog [lypoBa, Pagno «Mask»,
Paouno Poccumn, TenekaHan «KynbTypa» n MHOrme gpyrue.

Mpo4yecTb aKcnepTHble MaTepuranbl OT coTpyaHukos AlRI

Forbes

MBaH Ocenepgel, o ToMm,
Kak oL,eHMBaTb paboTy
DeepTech-uccnepoBatenen

PBK TpeHabl

Opuin KypaTtos 0 ToM,
KaK ycTpoeHa namaTb
HenpoceTen

AIRI — pesynbTaTtbl 2024 ropa

Forbes

AHTOH KOHYLUMH O TOM, KOFo
6patb B wtat MN-cTapTana
1 Ha KaKue HaBblKW CMOTPeTb

RB

Makcum KysHeLoB 0 ToMm,
Kak BblbpaTb HEMpOCeTb
nns busHeca

PBK TpeHabl

AnekcaHgp NaHoB 0 ToMm,

KaK y4YeHble UCMOMb3YHT Urpbl,
4yTo6bl 06yYaTb CUCTEMDI
WCKYCCTBEHHOIO UHTENIEKTa
pellaTb peasibHble 3a4aun.

AnekcaHppa bpontmMaH
0 TOM, Kak OpraH1M3oBbIBaTb
NeTHWeE LIKOSbI
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https://rb.ru/partners/letnie-shkoly/ 
https://rb.ru/opinion/shpargalka-po-nejrosetyam/
https://trends.rbc.ru/trends/industry/6672c7ec9a794745a901fe3f
https://trends.rbc.ru/trends/industry/66e006659a794772214e7714
https://www.forbes.ru/mneniya/519633-nacnem-po-komande-kogo-brat-v-stat-ii-startapa-i-na-kakie-navyki-smotret
https://www.forbes.ru/tekhnologii/525453-net-proryva-net-premii-kak-ocenivat-rabotu-deeptech-issledovatelej

O Hac NUWYT N TOBOPAT

[MapTHepckun matepuan
0 TOM, YTO NPON3BOAUT HayKa
N KaK OHa nomoraeT 6usHecy

TACC

AnekcaHap NaHoB 0 ToMm,
4yTo BU3HEC N NoTpebuTenun B
Poccum BbiMrpoiatoT

OT BHegpeHusa NinN?

AIRI — pesynbTaTtbl 2024 ropa

KommepcaHTb

EBreHunn ®ponos o Tom,

Kak nuccnegosartenu
NMOBbICUIM TOYHOCTb
peKoMeHaaTenbHbIX CUCTEM

KommepcaHTb

Mnbs MakapoB 0 TOM,

4yTO Marible HelpoceTun
CNOCO6HbI 06yYaTb 6onbLune
MN-mopenn nydle yenoseka

KommMmepcaHTb

MBaH Ocenegeuy, ansa KommepcaHTb
0 TOM, KaK KoMaHZa pOCCUMNCKNX
MaTeMaTUKOB gopaboTana BbIBOAbI
HobeneBcKoro naypearta

KommepcaHTb

Anbek AnaHoB O TOM,
KaK pefakTupoBaHue
M306paxxeHnn NnoMoxeT
Hayke
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https://nplus1.ru/material/2024/10/10/bridges?erid=LjN8KXvj5
https://www.kommersant.ru/doc/683531
https://www.kommersant.ru/doc/7344420
https://tass.ru/opinions/19996495 
https://www.kommersant.ru/doc/6891277?query=airi 
https://www.kommersant.ru/doc/7180075

HoBble NapTHepPCTBa

3a 2024 roa

G igeee € UPT | i

MEDCU

& SBER
Robotics Lah

(% CBEP

&7 3BYK

||

[1[{ kPACuBETMET ap oLy Loy CHBYP
¢ cloud.ru (N rvan K ] | s
vARERT L et PogggresPro

& SBERDEVICES & SBER Al

1O

Mn PAH

M T & SBER
C AUTOTECH
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@© HaHocemaHTMKa
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R
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104






YueHble AlRI

B COLUMAJIbHbIX CETAX

lvan Oseledets’
Channel

a7

Telegram-kaHan
MBaHa Ocenegua

Kardymonchik
Channel

Telegram-kaHan
Onbru KapabIMoH

E E AbstractDL
. £
E Telegram-kaHan
AHTOHa Pasxuraesa

Dendi Math&Al

Ju

Telegram-kaHan
[eHuca JumuTtpoBa

AIRI — pesynbTaTtbl 2024 ropa

The Oleg

Telegram-kaHan
Onera PoroBa

Complete Al

=

Telegram-kaHan
AHppes KysHeuoBa

Grounding
Knowledge

2

Telegram-kaHan
AnekcaHgpa NaHoBa

Yeppayok KTowmkKa

Telegram-kaHan
AHTOHa KoHyluMHa
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https://t.me/abstractDL
https://t.me/ai_panov
https://t.me/ai_panov
https://t.me/Ivan_Oseledets
https://t.me/Ivan_Oseledets
https://t.me/baselineAI
https://t.me/dendi_math_ai
https://t.me/ktoshiks
https://t.me/kardymonchik
https://t.me/kardymonchik
https://t.me/complete_ai

Al Brain

I« 'y

Telegram-kaHan
Allbeka AnaHoBa

Labrats

()
Telegram-kaHan
OmuTpus MeHsapa

Embrace the data

0

Telegram-kaHan
Annbl Yenyposon

E BaseLine

Telegram-kaHan
Anekces KoBanesa

BeHnamuH duimaH

2
Telegram-kaHan
BeHnamumHa dumaHa

AIRI — pesynbTaTtbl 2024 ropa

Causality links

e

Telegram-kaHan
Bnagucnasa KypeHkoBa

ComputAgeChannel

Telegram-kaHan
OmuTpus Kprtokosa

peyHeBble MbICIN

Telegram-kaHan
Hukutbl Cywwiko

Nygma's Diaries

Telegram-kaHan
Makcuma XXpgaHoBa

MapaT nuweTt
npo HayKy

' p
Telegram-kaHan
MapaTa XamageeBa
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https://t.me/embrace_data
https://t.me/buckwheat_thoughts
https://t.me/aibrain_channel
https://t.me/causality_links
https://t.me/nygmadiaries
https://t.me/l_BaseLine_l
https://t.me/fishmanvs
https://t.me/maratwrites
https://t.me/maratwrites
https://t.me/rlabrats
https://t.me/agingmathwaterfall

AlRlInstitute

AIRI_inst

Appec

Mockga, lNpecHeHcKas HabepexxHas, 4. 6, cTp. 2


https://airi.net/
https://t.me/airi_research_institute
https://vk.com/airi_institute
https://habr.com/ru/companies/airi/profile/
https://www.linkedin.com/company/artificial-intelligence-research-institute
https://twitter.com/AIRI_inst
https://www.youtube.com/@AstarAcceptman

