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1. UCKYCCTBEHHbIN MHTENNEKT B KOHTEKCTE
COBpPEeMEeHHbIX HayK
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HemHoro ncropumn-4ro rosopunm o6 U1 ero cospatenn?

1956 OapTmyTcKuMn cemuHap. 3apoxaeHune NN Kak pasgena knbepHeTuku.
K. Makkaptn, M. MuHckn, K. LLIeHHOH -opraHM3aTopbl, CNELMannUCTbl-kNbEepPHETUKN:
«Mbl npegnaraem nccnenoBaHme UCKYCCTBEHHOIO MHTeJ1IJIeKTa... OCHOBAHO Ha
NPeAno/IOXEHUMN, YTO BCAKNIM aCcNeKT 0byyeHnAa nam apyroe CBOMCTBO MHTENEKTA
MOMET, B NpUHUMMe, BbITb TOYHO ONMUCAHO, U MalLMHA CMOXKET ero CMMY/IMPOBATb...»
XK. Makkaptu: MN-nccnepgoBaTtenun BosIbHbl K MCNONb30BATb METOAbI, KOTOpble He
HabnopatoTca y N0aen, eCnmn 3To He0bXoA4MMO ANA peLeHnA KOHKPETHbIX Npobaem.

1957 NepcenTtpoH (Pp3aHK Po3eHbAaTT, cneymanuct B 06nactn ncuxonornm m
HeMpPoPU3M0N0rnMn) Kak KOMNbIOTEPHAA MOoAENb BOCAPUATUA MHPOPMALMN MO3FOM,
NPOTOTUN COBPEMEHHbIX HEMPOCETEN, NONOKUBLLUMIA HAYano HanpasaeHuto 8 UN,
KOTOpOe Ha3blBaeTCA KOHHEKLMOHU3MOM.

C Tex cambix nop UM — nmeet aBa nnua—KnbepHeTMyeckoe, M bronormyeckoe.

NccneposaTtenu B 06i1actm Hempobumonorum, ncmxonorun, u dunocoPpmm cosHaHuA
NCMNO/Ib30Ba/IN TEPMUH KUHTENNEKT» KaK CUHOHUM TEPMUHA «4Ye/I0BEYECKUN
MHTENIEKT» 3340110 A0 NOABAEHMA BbIYNCAUTENBbHOIO B3rN1A4a Ha 3TOT TEPMUH B
KOHTeKcTe nHpopmaTtukm n . B nocnepgHee Bpema noABMNOCH eWE TpaHC-
ancunnamHapHoe amyo MM — noABMANUCL B HEM «HayKKU-CenapaTUcTbi».
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«KnbepHeTmnyeckoe nLO0» UCKYCCTBEHHOTO UHTEN/IEKTa
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«bnonormnyeckoe nnuo» UCKYCCTBEHHOIo MHTEN/1EKTA
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«CenapaTnCTbl» UCKYCCTBEHHOMO MHTE/IN1eKTa:
TpaHc-ancumnnanHapHoe nnuo NN

Henipocern

BreraucnurenbHBIN
UHTEIEKT

MaluuHHOE
oOyueHue

BeO-unTemnexr

UcKyCcCTBEHHBIN
WHTEIUICKT

Hayxka o manHbIxX

KoMnbroTepHbIi
WHTEJUIEKT 77

lfopoaeukuin B.U. NN: HayuyHoe coaeprkaHne, TeHAEHUNU, MHEHUA U 3abayXKaeHusA.

19.02.2021



B3aMMO,£|,eI>’|CTBMe UCKYCCTBEHHOIoO UHTE/INNEKTA U
CMEXHbIX HaYK
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JOTHYE€CKUE MHTErpalibHbIe | anroputMbl MU
CXEMLL KOMMNOHEeHTa nHpopmatmnku n UT, ero cTpykTypa,
COBpPeMeHHOe COCTOAHME N TeHOEHLUUN Pa3BUTUA
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Pe3tome K BCTYNUTENbHOM Y4acTu

Llernbro ganbHeNLWero BbICTYNNIeHNA ABsgeTcd

— aHarsnu3s cooepxxaHusi u cmpykmypbl M/ kak Hayku B 06nactm MHopMaTmKu
n T Ha coBpeMEHHOM 3Tane e€ pa3BuTus;

— aHarsiu3 OCHOBHbIX HarpasrneHul u mpeHoos pazsumus VI Ha
COBpPEMEHHOM 3Tarne, KOTopble, MO HaleMYy MHEHUIO, OnpeaensoT
brnvxkanwee oyaywee N n nHtennektyaneHblx AT B cpedHecpoyHoU
rnepcriekmuee.

lfopoaeukuin B.U. NN: HayuyHoe coaeprkaHne, TeHAEHUNU, MHEHUA U 3abayXKaeHusA. 19.02.2021



2. ICKYCCTBEHHDbIM MHTENNIEKT CErogHs — onpeaeneHus
N CTPYKTYpa UccnenoBaHnin n paspaboTok

lfopoaeukuin B.U. NN: HayuyHoe coaeprkaHne, TeHAEHUNU, MHEHUA U 3abayXKaeHusA. 19.02.2021



Mpumepbl BU3HEC-0pUEHTUPOBAHHbIX onpeaeneHmnin U

’JT he ability of a digital computer or computer-controlled robot to perform tasks
commonly associated with intelligent beings.” — Britannica

IT0 He onpeaeneHne, a MHEHUE — OHO HMYEro He FOBOPUT O TOM, KaK peLlatoTcs 3Tu
331341 KOMMbIOTEPOM NN POBOTOM, OHO HE O Hay4yHOM coaepKaHuu UN.

“In computer science, the term artificial intelligence (Al) refers to any human-like
intelligence exhibited by a computer, robot, or other machine. In popular usage,
artificial intelligence refers to the ability of a computer or machine to mimic the
capabilities of the human mind—Ilearning from examples and experience, recognizing
objects, understanding and responding to language, making decisions, solving
problems—and combining these and other capabilities to perform functions a human
might perform, such as greeting a hotel guest or driving a car.” — IBM

IT0 onpeaesieHne TOXe O TOM, Kakue 3a4a4u, pellaeMble KOMNbITEPOM UK
POBOTOM MOXHO omHecmu K 3a0a4am UM, HO He 0 ero Hay4HOM coAepKaHUN.

Ob6a onpeneneHna opueHTUpPYOTCA Ha busHec-BocnpusTue M. Ho ecnu paxke
NnepeymncTb Bce 3a4a4u, pewaemble MM 1 nokasaTb, YTO OHWU NO CBOEN CYyTU HaxoaATcA
Ha YPOBHE, aHa/IOTMYHOM B YEM-TO YE/I0BEYECKOMY MHTENNIEKTY, 3TO HaM HUYEro He
CKa’KeT 0 TOM, KaK Kak CTpouTb cucteMbl MW, 0 ero Hay4HOM cofiepKaHuMm.
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OdunumanbHoe onpeneneHue U B PO
(YTBep»kaeHo B Ctpaternm passutua U 8 PO)

«...ICKyCCTBEHHbIN MHTENNEKT— KOMIMJIEKC TEXHO/IOTMYECKUX peLLEeHUN,
NMUTUPYIOLLMIA KOTHUTUBHbIE GYHKLMKN YenoBeKa (BKAOYas camoobyyeHmne
N NMOWUCK pelleHnit bes 3apaHee 3aaHHOr0 aIrdpmUTMa) U NO3BOAAIOLWMNM NPU
BbIMO/IHEHWM 334a4 AOCTUraTb Pe3yabTaTbl, KAK MMHUMYM COMOCTaBUMbIE C
pesynbTaTaMu UHTENNEKTYa/IbHOM AeATebHOCTU YeN0BEKa... »,

JTO onpeaeneHne NPoCTo NOBTOPAET NPUMEPHO TO, YTO CKA3aHO B
3HUMKNoneguu Britannica u B onpeaeneHuun IBM, HO C 4ONO/IHEHMEM B BUAE
HACTOPAXXMBAIOLLLETO BbICKAa3biBaHMS «MOWUCK pelieHni 6e3 3apaHee
3a4aHHOro a/ZIroPUTMa»

(Bonpoc: A anroputm nocTPOeHUa Takoro anropmtma (31o 4acTtb afiropnuTma
peweHua 3agauun NN) Toxke moxkeT BbITb He 3a4aH?)
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3HaHUA - NpeaMeT UCCNeJ0BaHMIM B HayKe
«ACKYCCTBEHHbIN UHTENNEKT?

CVICTLMbI NCKyccTBeHHoro nHtennekta (MN) c camoro Havyana HasbiBatoT (B
aKaZleMMYeCKUX Kpyrax) TaKk¥e cucmemamu, OCHOBAHHbIMU HO 3HAHUSX.

O.A. NMocnenos. CraHoBneHne nHpopmaTtukum B Poccumn.

NN — 3TO «TEXHONOMNK peLLeHmna 3a4a4u, onmpatrowmeca Ha Naer NCNoAb30BaHMA
3HaHWM 0 NpeameTHOM obnactn.» (cTp. 37).

// OuepKu ncropumn nipopmatukm B Poccum. Pepgaktopbl-coctasutenu [.A.
MNocnenos, A.U. ®et. HayyHo-n3aatensckmt ueHtp OUIMM CO PAH 1998.

[1encTBUTENBHO, UMEHHO 3HAOHUA COCTABANAIOT A4P0 Nt0OON MHTENNEKTYaIbHOMN
CUCTEMbI, @ CBOMCTBA 3HAHUI (MX 06 beM, KOPPEKTHOCTb, NOJIHOTA U Ap.) U
Mcnonb3yemble MeTobl PaboTbl CO 3HaHUAMM onpeaenstoT NoTeHUMabHble
BO3MOXHOCTU KOHKPETHOM UHTENNIEKTYa/IbHOM CUCTEMDI.

Ewé o0Ho onpedeneHue N om yHusepcumemckozo coobujecmaa:

“The design and development of computer systems that have the knowledge and
skills required to perform the tasks which usually require human intelligence to
undertake” — AlLab, https://www.ailab.com.au/resources/what-is-ai/
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3HaHUA - NpeaMET UccnesoBaHUM B HayKe
«UcKyccTBEHHbIN nHTennekT™ - 1 (7)

KntoueBas posib 3HaHMM B MHGOPMALMOHHbIX TexHoNoruax MU coctouTt B Tom, 4To
NMEHHO bnaroaapsa Ucrnosb6308aHUKO 3HAHUU CTaio BO3MOXHbIM 3dPeKTUBHOE
peleHne MHOMMX BblYUC/IUTENbHbIX 3a4a4, KOTOpPble AB/IAKTCA 3a434amMu
SKCMOHeHYUanbHoU CA0XHOCMU, N AN KOTOPbIX Ntoboe KpaTHOe yBennyeHue
NPON3BOANTENBHOCTU BbIYNCANUTENBbHbIX MALLUWUH HE B COCTOAHUWU rapaHTUPOBATb
nosly4yeHne onNTMMaNIbHOrO peLlleHnA 3a pasymHoe BpemMaA.

XOpOLUO M3BeCTHO, YTO YeE/10BEK yCNnewHoO pewaet MHOrme Bbl4nCanTesiIbHO
C/IOXKHble 334341 C NOMOLLbK KO2HUMUBH®bIX 38puUcmuK. MexaHnsm NPUHATUA
peLLIEHMﬁ Ha OCHOBe rnpaBua ABNAAETCA OAHNM U3 CaMbIX paCI'IpOCTpaHéHHbIX
MEXaHN3MOB peweHnA 3a4a4 UN. N mexaHn3Mm rnpuHamus ,DELUEHUU Ha ocHoee
rpaesus ABNAETCA aHaa10rom KOrHMTUBHbLIX 3BPUCTUK HENOBEKA. MHorue
BbIHNCNTNTENBHO C/NO0XKHbIE nepe6opr|e 3aa4n ycnewHo pewakoTCAa C
NCNONb30BaHMEM 3HAHUU U rnpuHyuria OZpGHU"IE'HHOU payuoHasibHocmu, KOTOprIZ
OPUEHTUPYET NcCcnenoBatend Ha MNOUCK «KXOpPOLUX» DELLIEHMI7I BMECTO
ONTUMaAJIbHbIX, HO 3a Pa3yMHOE NN 3aJaHHOE BPEMA.
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Tpl/l KUTa MCKYCCTBEHHOIO MHTEN/1EKTA

I N — 31O pasaen MHGOPMaTUKKU, CYTb KOTOPOTO «MpeacTaB/ieHue 3HaHWUI, BbIBOZ,
Ha 3HaHWAX, 0by4yeHne, saKcnepTHbIe cMcTembl U T. n.» //Tam xe, cTp. 8//.

AHanus nutepatypsbl B 061actn MM noKasbiBaeT MMEHHO 3TO — OCHOBHblE
nccnenoBaHuA U paspaboTkm B M KOHUEHTPUPYHOTCA BOKPYT TPEX Npobiem
TEXHONOrNKU pabomebl CO 3HAHUAMU, @ UMEHHO:

— MOoAy4YeHue 3HaHUMN,
— npeAacTaB/ieHMe N npeobpasoBaHMe 3HAHUN U

— MCMNONb30BaHWE 3HAHUMN.

UWU = 3HaHUA + pa3/InyHble acreKTbl
PaboTbl CO 3HAHMAMMU
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HMusHeHHbIU YuKa ntoboro NPUNOXKEHUA UCKYCCTBEHHOTO UHTENIEKTa

3HAHUN
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[Mony4yeHne 3HaHUN: UICTOUYHUKWN, MHCTPYMEHTbI (1/3)
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[MonyyeHmne 3HaHMN: MeToabl, aATOPUTMbI U
MHCTPYMEHTbI NOJIyYeHUA 3HaHWMN U3 AaHHbIX (2/3)
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MonyyeHue 3HaHuin: Obnako Linked Open Data - Bepcua
2014 ropa (3/3)
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MpeactaBneHue 3HaHM: CeMaHTUYECKUE CETU ANA
npeacrassieHue 3HaHun (1/2)

[TpedcmasneHue 3HaHUl — 3TO UX cneunduKaumnsa B TePMUHAX CTPYKTYP,
NpeAcTaB/ieHHbIX Ha HEKOTOPOM POPMaNbHOM A3bIKE, TEKCTbI KOTOPOro MOTYT BbITb
aBTOMaTUYECKU TPAHCAUPOBAHbI B MawuHo4Yumaemyo ¢opmy, a Npu UCNoJIb30BaHUU
OHTONIOTUN — U B MAWUHONMoHUMaemyro Gopmy.

C dopmanibHOM TOUKM 3PEHMA COBPEMEHHAA MOAENb rnpedcmassaeHus 3HaHUl - 3TO
CEMaHTMYECKas CEeTb, YaCTb KOTOPOI NPUHATO Ha3bIBATb TaKKe oHMosozuel.

[18a BapnaHTa $OpPMasIbHOro NpeAcTaBAEHUA OHMOA02UYECKUX 3HAHUU W
NAHHbIX B CTPYKTYPE CEMAHTUYECKOM CETH

— B cTpyKTYpax (xpaHnnuwax) RDF-mpurnsiemos ¢ MoAeNbio OHTONOMMU Ha MeTa
YPOBHE C ONMCAHNEM 3TUX CTPYKTYP Ha ogHOM K3 A3blikoB {RDF, RDF-Schema u OWL}
(cTpyKTYpbl CemaHmuyeckozo seba);

— B cTpykTYypax Tuna LPG, Labelled Property Graph (Ha pycckom fA3bike — epagh
pazmemku ceoticma). LPG-CTPYKTYpbl OHTO/IOMMW 3HAHWUIM U AaHHbIX NPeACTaBAAOTCS
B coBpemeHHbIx CYB/1, KoTopble Ha3bIBalOT epaghosbimu bazamu 0aHHbIX. TaKUX
CYB/ B HacTosLLLEee BpeMA HAacYUTbIBaeTCcA bonee AecAaTka, cpean KoTopbix Hanbonee
3penbimm n mouwHbimm asnatoTca CYB ¢ oTkpbITbiMm Kogom Neo4j u ORIENT DB. 9Tu
CYB/] cnocobHbl peann3oBbiBaTb OHTONOITMWN CO BCMPOEHHOU cemMaHmMuKoU.
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[lecKkpUnNTUBHbIE NOTUKN — GopMasibHbI 6a3uc
oHTONOTUMU (2/2)

I3 OCHOBY COBpPEMEHHOro popmanbHOro OMMCAHMA OHTONOMMW B HACTOALLEE BpPems
MNOMIOXEH CMeunanbHO CKOHCTPYMPOBAHHbLIN pa3pewumMsll hpazmeHm NOTUKK NPeanKaToB
NepBoro nopsiKa, a MHOrAa — M ero paclMpeHua ¢ NOMOLLbID MOAaNbHbIX ONepaTopos.
CoOTBETCTBYIOLWEE CEMENCTBO NOrMYECKMX GOPMaNN3MOB ANA  ONUCAHUS  3HAHW,
npeacTaBAeHHbIX OHTONOMMAMM, HA3bIBAKT 0ECKPUMMUBHbLIMU 02UKAMU.

B 3TMX NOrMKax WCNONb3YKOTCA TO/NIbKO OAHOMECTHble NpeaunKaTbl, Ha3blBaemble
KOHUenmamu, n ABYXMeCTHble NpeAnKaTbl, Ha3blBaeMble posiaMU, U 3TN OrpaHUYEHUS

AeNatoT AeCKPUNTUBHbIE OTUKU pa3peLlnmMbIMU.

CopeprkaTeNibHO, KOHLEeNTbl CTaBATCA B COOTBETCTBME
MNOHATUSIM OHTO/IOTUU, @ PONU — BUHAPHBLIM OMHOWEHUAM
Ha MHOECTBE 3TUX MOHATUN.

Thox-
e MHoxectBo A3blkoB {RDF, RDFS, OWL} un sa3bIK
3anpocos B HUXx SPARQL nocTtpoeHbl C MCNONb30BaHUEM
Abox- AECKPUNTUBHbIX NOTUK.
MHOKECTBO PHMEPOB ORTOIOTHH B Helipocemesbix mooesfax 3HaHUA NPeacTaBaAOTCA B
((pakToB) OHTONOTHH o v
CUHTaKcuyeckon ¢opme B dopme 3HaAHMM, TOTOBbIX K
Kb=<T, 4>, ncnonb3oBaHuto (aHrn. actionable knowledge), KoTopbie
rae 7-npou3BoNbHBIN 7hox, ABNAKOTCA Y)Ke roTOBbIMU CTPYKTYPAMU NPUHATUA PELLUEHUN.

A-ipon3BOIbHBIN Abox
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MpeacTtaBneHMe 3HaHUIA:
CemaHTUYECKMe ceTn ANna npeacTtasiieHue 3HaHUM

[MaBHaga npobrnema npeacraBneHnst 3HaHNMN B COBPEMEHHbLIX CTPYKTypax
OHTONOIMN - 3TO HecosMecmumMocme rpedcmasrneHus aaHHbiX B ADoxX
(Hanbonee yacTo — 310 TpaguuUnoHHble SQL-cTpykTypbl) 1 RDF- mogenu
nnn LPG- mogenu cxembl oHTONornu B Thox, 4To npuBoauT K 60s16wum
3ampamam epemeHU Ha 06paboTKy 3anpocoB, NPeacTaBfEHHbIX HA SA3blKax
OECKPUNTUBHBLIX NOrMK. PeweHue aTon npobnemMbl cneunanuctel BUASAT B
ncnonb3oBaHn NoSQL-6a3 daHHbIX ANA XpaHEHUS NPUMEPOB NOHATUN
KOMMOHEHTbLI OHTOSTI0rMmn Abox.
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Ncnonb3oBaHue 3HaHui (1/2)

Vcnonb3osaHue 3HaGHUU — 3TO mexHos102uu pa6OTbI CO 3HAHUAMMU B PA3/TUYHHbIX

npunoxenmax NN n camun npunoxceHUs UHmMennekmyasnbHbix cucmem. ITu

TEXHO/IOTUU BKOYAIOT B cebAa memoosl, anzopummesl N UHCMPYMEHMbI CO3AaHUS
npuknagHbix M. Mpumepamm TexHonormn NN (peanbHo MX 04EHb MHOTO) ABNALOTCS

—TEeXHO/IOTMN MHOTOAreHTHbIX CUCTEM,
—TexXHO/10MMn Co34aHNA CaMoopraHunsyrowmxca cuctem U,
—TEeXHONOMMN UHTENNEKTYaIbHOTO NJAAHUPOBAHMA,
—TEeXHONOrUN CEMAHTMYECKOro Beba,

—WHTEeNNEKTya/ibHble TeXxHOoNorMn NHTepHeTa BeLLen,
—WHTeNNeKkTyasnbHble TexHonormnm KOC n undposbix 4BONHUKOB,

—pacnpeaenéHHble UHTeNNEKTYyaAbHble TEXHONOTMN NepudpepUnHbIX BbIYUCIEHWU,

—TEXHOMI0OTUN CEMAHTUYECKUX BbIYUCNEHUN, ...

—Helipocemesble mexHos02uu,

—KOMIMbOMeEpPHOoeE 3peHUE,

—o0bpabomkKa ecmecmeeHHO020 A3bIKa,

—pPacno3Has8aHue U CuHmMes peyu,

—UHMen1eKkmyasabHas No00epHKa npoueccos8 NpUHAMuUA peweHul W T.A.
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Mcnonb3oBaHue 3HaHui (2/2)

3T0 mexHos02uu pabomel CO 3HAHUAMM B PA3/INYHbBIX NpuioxKeHnax NN,
rnpo2pammHsie UHCMpPYMeHMbl, peanusytowme nx, u camm rpusaoxceHusa — NC

TexHono2uu pa6ombl CO 3HAOHUAMU

| |

: dpyrne TeXHONOrnMn CeEMaHTUYECKUX TexHonornm KOC un |

I T€XHO£IOFMM BbIYNCNEHN uMPppoBbIX fI,BOMHMI-(OB MoBUALHbIE :

: TexHonormm MHoroareHTHble TexHOoNOrm TEXHO/IOTUM I

| CamoopraHuMsaum1un TEXHONOTNN NAAHNPOBAHUA - TexHONOMMU 4

i B rpynnoBoro I

I l\—— ——T—= << = 0 = ynpasfieHusa I

| |
: | : I7/16aHugoea/-vlue Llenu YnpaeneHue | | TexHoso2uu :
HabawoeHul u3
| ¥ nocmasoK npou3soo0cmeom | | pacrnosHasaHusA | |
TexHonornu kocmoca

| . U cuHmesa peyu | |

|| MHTepHeTa BeLuein | I I |
I TexHos02UU

: || Deepfake | :

KOMMNbomepHo20

I| EA-mexHonoauu I

I 1| | 3peHus I

I | | Apyrue YnpaeneHue | I

|| Helipocemessie | NPUNOKEHUA CKnaoom TexHosno2uu |

I ., npuHAMUA I

| mexHos02uu ||| 3n0HamepenHoe I pewenuii |

. J' | o06yuenue KoHKkpemHble Kaaccsl : |
| MPUKAQOHbIX mexHoaoeuld '~~~ — — — ——~——
R i Jd
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4. ICKYCCTBEHHbIN MHTENNEKT 3aBTPa: TPEHAb!, BbI3OBbI,
HanpaBaeHUs UccaeaoBaHMM U Pa3pPaboToK, MHEHUS,
3abnykgeHus, ...
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MHeHue akageMuyeckoro coobulecrsa:
Research Track of DSAA-2021

— Auto-ML

— Fusion of information from disparate sources

— Feature engineering, Feature embedding and data preprocessing
— Learning from network data

— Learning from data with domain knowledge

— Reinforcement learning

— Evaluation of Data Science systems

— Risk analysis

— Causality, learning causal models

— Multiple inputs and outputs: multi-instance, multi-label, multi-target
— Semi-supervised and weakly supervised learning

— Data streaming and online learning

— Deep Learning
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Research Track of DSAA-2021

MHeHue akageMuyeckoro coobulecrsa:

— Emerging Applications
— Autonomous systems
— Analysis of Evolving Social Networks
— Embedding methods for Graph Mining
— Online Recommender Systems
— Augmented Reality, Computer Vision
— Real-Time Anomaly, Failure, image manipulation and fake detection
— Human Centric Data Science
— Privacy preserving, Ethics, Transparency
— Fairness, Explainability, and Algorithm Bias
— Accountability and responsibility
— Reproducibility, replicability and retractability
— Green Data Sciences
— Infrastructures
— loT data analytics and Big Data
— Large-scale processing and distributed/parallel computing
— Cloud computing

lfopoaeukuin B.U. NN: HayuyHoe coaeprkaHne, TeHAEHUNU, MHEHUA U 3abayXKaeHusA.
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MHeHue akageMuyeckoro coobulecrsa:
Research Track of 1JCAI-2020

Bcero 123 ceKUMOHHbIX 3aceaaHmA
1. Machine Learning - 36 cekuu# (+ okono 10 — 06 ML B gpyrux cekuuax):

— Deep Learning - 8 3acegaHum —Semi-Supervised Learning
— Explainable Machine Learning —Neuro-Symbolic Methods
— Reinforcement Learning 2 —Constraints and Machine Learning
— Classification 3 —Knowledge-based Learning
— Recommender systems 2 —Feature Selection, Learning Sparse
— Probabilistic Machine Learning Models
— General —Time-series, Data Streams
— Ensemble Methods —Active Learning
— Learning theory —Adversarial Machine Learning
— Interpretability —Multi-instance, Multi-label, Multi-
— Dimensionality Reduction and view learning
Manifold Learning —Bayesian Optimization
— Interpretability —Learning Generative Models
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MHeHue akagemmyeckoro coobuiecrsa:
Research Track of IJCAI-2020

Knowledge Representation and Natural Language Processing — 14
Reasoning - 14
— Speech

— Description Logics and Ontologies - 2 — Machine Translation
— Non-Monotonic Reasoning, Automated — General - 2

Reasoning — Natural Language Generation
— Logics for Knowledge Representation — Question Answering
— Diagnosis, Non-Monotonic Reasoning — Dialogue
— Computational Complexity of Reasoning — Information Extraction — 2
— Knowledge Representation Languages — Knowledge Extraction
— Case-based Reasoning — Natural Language Semantics
— Argumentation, Negotiation — NLP Applications and Tools
— Qualitative, Geometric, Spatial, Temporal — Embeddings

Reasoning — Sentiment Analysis and Text
— Semantic Mining

— General
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MHeHue akagemmyeckoro coobuiecrsa:
Research Track of 1JCAI-2020

Computer Vision - 13 Agent-based and MAS - 11
Multidisciplinary Topics and

—Language and Vision -3 Applications — 5
—2D and 3D Computer Vision - 3 — Recommender Systems
—Big Data and Large Scale Methods — Biology and Medicine
—Perception — Networks
—NMotion and Tracking — Information
—Recognition: Detection, Data Mining — 4

Categorization, Indexing, Matching, — Applications

Retrieval, Semantic Interpretation — Big Data, Other
—Biometrics, Face and Gesture — Mining Spatial Data, Temporal Data

Recognition — Mining Graphs, Semi Structured
—Structural and Model-based Data, Complex Data

Approaches, Knowledge
Representation and Reasoning
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MHeHue akagemmyeckoro coobuiecrsa:
Research Track of IJCAI-2020

Planning and Scheduling - 4

Humans and Al -4

Sustainability and Human Well-being — 4
Constraints and SAT - 3

Al Ethics — 2

Uncertainty in Al -1

Heuristic Search - 1
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MHeHue akagemuyeckoro coobulecrsa:
2020 IEEE/WIC/ACM WI-IAT '20

The theme for the WI-IAT ’20:

"Web Intelligence = Al in the Connected World"
MAIN TOPICS AND AREAS

Track 1: Web of People

Track 2: Web of Trust

Track 3: Web of Things

Track 4: Web of Data

Track 5: Web of Agents

Special Track: Emerging Web in Health and Smart Living

Special Workshops —33 cemmnHapa no y3kon HOBOW TemaTuKe
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MHeHue akagemuyecKkoro coobuecrsa:
2020 IEEE/WIC/ACM WI-IAT '20

TRACK 1: WEB OF PEOPLE TRACK 2: WEB OF DATA
— Crowdsourcing and Social Data Mining  — Algorithms and Knowledge Management
— Human Centric Computing — Autonomy-Oriented Computing (AOC)
— Information Diffusion — Big Data Analytics
— Knowledge Community Support — Big Data & Human Brain Complex Systems
— Modelling Crowd-Sourcing — Cognitive Models
— Opinion Mining — Computational Models
— People Oriented Applications and — Data Driven Services and Applications
Services — Data Integration and Data Provenance
— Recommendation Engines — Data Science and Machine Learning
— Sentiment Analysis — Graph Isomorphism
— Situational Awareness Social Network — Graph Theory
Analysis — Knowledge Graph and Semantic Networks
— Social Groups and Dynamics — Linked Data Management and Analytics
— Social Media and Dynamics — Self-Organizing Networks
— Social Networks Analytics — Semantic Networks
— User and Behavioral Modelling — Sensor Networks

— Web Science
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2020 IEEE/WIC/ACM International Joint Conference On Web
Intelligence And Intelligent Agent Technology (WI-IAT '20),

I—
TRACK 3: WEB OF THINGS TRACK 4: WEB OF TRUST
— Complex Networks — Blockchain analytics and technologies
— Distributed Systems and Devices — Fake content and fraud detection
— Dynamics of Networks — Hidden Web Analytics
— Industrial Multi-domain Web — Monetization Services and
— Intelligent Ubiquitous Web of Things Applications
— loT Data Analytics — Trust Models for Agents
— Location and Time Awareness — Ubiquitous Computing
— Open Autonomous Systems — Web Cryptography
— Streaming Data Analysis — Monetization services and

— Web Infrastructures and Devices Mobile ~ 2PPlications

Web — Web safety and openness
— Wisdom Web of Things (W2T)
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MHeHue akagemuyeckoro coobulecrsa:
2020 IEEE/WIC/ACM WI-IAT '20

TRACK 5: WEB OF AGENTS SPECIAL TRACK: EMERGING WEB IN
— Agent Networks HEALTH AND SMART LIVING
— Autonomy Remembrance Agents — Big Data in Medicine
— Autonomy-oriented Computing — City Brain and Global Brain
— Behaviour Modelling — Digital Ecosystems
— Distributed Problem-Solving Global Brain — Digital Epidemiology
— Edge Computing — Health Data Exchange and Sharing
— Individual-based Modelling Knowledge — Healthcare and Medical Applications
— Information Agents and Services
— Local-global Behavioural Interactions — Omics Research and Trends
— Mechanism Design — Personalized Health Management and

— Multi-Agent Systems Analytic§ o _
— Network Autonomy Remembrance Agent:.— Smart City Applications and Services
— Self-adaptive Evolutionary Systems — Time Awareness and Location

— Self-organizing Systems Awarer?ess Smart City _
— Social Groups and Dynamics — Wellbeing and Healthcare in the 5G Era
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CobcTBeHHOE MHeHue: NonyyeHue 3HaHui (1/2)

I
AKTyanbHble 3a/1a4M M 6a30Bble TPeHAbl KOHLUEHTPUPYIOTCA BOKpYy2 npobaem

0bpabomkKu 6osbwux OGHHbLIX C UENblo NONYYEHUS 3HAHUA.

LeHTpanbHas npobnema — 3To meToabl, obecneymBatowme pobacTHOCTb U
6e30nacHoCMb 3HAHUMN N UCNOJIb3YEMbIX AAHHbIX.

1. PobacmHbie n 3pdeKTUBHbIE MeToAbl 06paboTKM 6ONbLINX Cbipbix OAHHbIX
(pa3BuTME pobaCTHOM CTaTUCTUKM Bonblunx AaHHbIX)./Fan J., Han F., and Liu H.
Challenges of Big Data Analysis. National Science Review. 1: 293-314, 2014.

2. PobacmHsbie 3pPeKTUBHbIE METOAbI CHUXEHUA PA3MEPHOCMU MPOCMpPaHCmMa
npeacTaBneHua 6onbLKX AaHHbIX, YNpaBasieMble Leasmm nx obpaboTtku.

3. MeToapl npomusodelicmeus 310HaMepeHHOMY 8030elicmauto Ha OaHHbIE N Ha
MHCTPYMEHTbI MalLMHHOro oby4yeHua (aHrn. Adversary Learning).

4. MeToabl 06HapYKeHUs CUHMemuYecKko2o U MAaHUmnyaupo8aHHO20
MysbmumMmeoua B pamKax npobnembl Deepfake.

5. Asmomamuyeckasa padmemkra 606U UX JaHHbIX B 3a4a4aX MAaLWMHHOIO
obyyeHus.

6. ModenuposaHue OaHHbIX — reHepauma AaHHbIX C ToMoLllbio mogenei n LU/,

lfopoaeukuin B.U. NN: HayuyHoe coaeprkaHne, TeHAEHUNU, MHEHUA U 3abayXKaeHusA. 19.02.2021



CobcTBEHHOE MHeHUe: MNonyverue 3HaHui (2/2)

7. Pa3BUTUE pYyCCKOA3bIYHbBIX CEMAHMUYECKUX PECYPCO8 U CEMAHMUYECKUX
Memoo08 U UHCTPYMEHTOB NOUCKa 3aKOHOMEPHOCTEN U MaLLMHHOTO 0byyeHus.

8. ObHapyrKeHne npu4yuUHHO-c1e0CMBEHHbIX 3aBUCUMOCTEN W MOUCK 0b6bACHEHUU.

9. Co3paHune n pa3BuUTUE cemMaHmu4yeckux mooenel 2n1yboKoz2o obyvyeHus
(cospaHne 2ubpudHbix Helipocemeli, KOHTONOTMYECKaA ceMaHTUKa rnyboKmnx
HenpoceTemny).

10. PacnipedenéHHbie memoOobl 06Hapy»#eHUA 3aKOHOMepHocmel N MallMHHOIO
0byyeHuA ¢ coxpaHeHnemM KOHPMAEHUMANbHOCTU AaHHbIX B cuctemax loT
(«pepepaTnBHOE 0byyeHmne»).

11. HoBble meToabl cbopa u obpabomKu sKkcriepmHoU UHgpopmayuu ANa
NOCTPOEHUA CaMOOPraHU3YIOLWKNXCA UUDPOoB8bIX 080LUHUKO8 8 BUOM02UYECKUX W
APYrMX NNoxo ¢popmanmnsyembix NpeaMeTHbIX 0bnacTax (Hanpumep, undpoBble
ABOMHUKWN Pa3BUTUA CENbCKOXO3AMCTBEHHbIX KYNbTYP).

12. MeToabl ANnA 06LWMPHOro cnekTpa 3a/a4 0OHapyKEHUA 3HAHWUM B CUCTEMAX,
paboTa KOTOPbIX ONUCLIBAETCA MHO20MEPHbIMU 8peMEHHbIMU PA0AMU,
Hanpumep, MoAeNb /1IaMeHMHbIX epemeHHbIX 014 [aycco8cKuUX npoueccos
(aHrn. Gaussian Process Latent Variable Model, GPLVM).
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CobcTBeHHOE mHeHue: NpeacTtaBneHue 3HaHui (1/3)

I
RDF-modenu cemaHmu4yeckozo seeba vs LPG-cmpykmyp u epagossie b/]

JlocmouHcmasa RDF-mo0denu 3HaHul

— NPOCTOTA KOHUENUUM U €€ NOHATHOCTb A4/1A coobliectsa pa3paboTumnKos;

— ¢dopmanbHana A3blkoBadA nogaepxka RDF, RDF-Schema n OWL + SPARQL;

— MPAKTUYECKU HeorpaHMYeHHble cemaHTuyeckmne pecypcebl Linked Data Web,
XpPaHUANLWA TPMUNJIETOB N OHTONOTUN;

— 3pesnble cpeacTsa conparkeHma ¢ SQL 6azamu gaHHbIX, Ha KOTOPble 3aBA3aHbl
cpeacTBa MHTErpauum u BUpPTyannsaumm reTeporeHHbIX MCTOYHUKOB AaHHbIX

Heoocmamku RDF-mo0enu 3HaHuUU
— OrpPaHWYEHHbIe Bblpa3nTebHble BO3MOXHOCTY;

— nJsioxo paboTaeT ¢ pa3BMBaOLWLMMMCA Ba3aMM 3HAHUI NPUSIOMNKEHUA,
HEeCNOCOBOHOCTb OTCNEKNBATb UCTOPUIO USMEHEHUN;

— MCNONb30BaHME AECKPUNTUBHOM NIOTUKU B C/IOMKHbIX CIy4anX HE MOXKeT
rapaHTUpPOBaTb NOMYyYeHUe pe3y/ibTaTa 3a 3aJaHHOe Bpems.
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CobcTBeHHOE MHeHue: NpeacTtaBneHue 3HaHui (2/3)

RDF-modenu cemaHmu4yeckozo eeba vs LPG-cmpykmyp u epagossie b/]
JlocmouHcmaea epaghosoli moodesu 3HaHUU (CTPYKTypa AaHHbIX, CBOOOAHAA OT UHAEKCOB)

boraTble Bblpa3uTenbHble cnocobHocTM 6aarogapa BO3MOXKHOCTU BBEAEHUA
NPAKTUYECKN HEOTPAHUYEHHOTO YMC1a aTPMOYTOB-CBONCTB BEPLUMH U AYr
pa3meyeHHoro rpada CBOUCTB;

BO3MOXHOCTb 3a4aHne AUHaMUKU moaen ONUCAaHUA,

noaAepKKa MHOrOaCneKTHOCTU MOAENUN AAHHbIX M 3HaHMM 06 0b6beKTe —
noagep*aHune pasHbiX TOYEK 3PEHUA Ha HEE CO CTOPOHbI NPUNOKEHWN;

MHOXECTBEHHOCTb BO3MOHbIX TAKCOHOMUIM 0OBEKTOB, 3a4aHHbIX MOAENbIO
rpada 3HaHUI;

MHOroobpasune TMNOB U CTPYKTYP AaHHbIX, KOTOPblE MOTYT ObITb NPeACTaBNEHbI B
rpade npu onNMCaHMKn CBOMCTB OOBLEKTOB;

BEPCUOHHOCTb MOAE/IN 3HAHMIN U AAHHbIX: BO3MOXHOCTb XPaHEHMS UCTOPUN BCEX
N3MEHEHMIN BCEX BEPCUM CYyLLLHOCTEN rpadoBOM MOAENM 3HAHUN,
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CobcTBeHHOE MHeHue: NpeacTtaBneHue 3HaHui (3/3)

OCHOBHOM TpeHA4 — UHMez2payusa 3HaHUl, NPeACTaBAEHHbIX B Pa3HOPOAHbIX
CTPYKTYpPaXx, HaQ OCHOBE TEXHO/IOTUM 8UPMYAIU3ALUUU C BUPTYaSbHbIM
npeactaBneHnem B popme LPG-cmpykmyp rpadoBbix 6a3 AaHHbIX.

C TOYKM 3pEHUA NHAYCTPUU MMEETCA YETKAA MeHOeHUUA nocmerneHHo20
gbimecHeHuUA 8 6a3ax 3HaHUM RDF-cTpykTyp CemaHTM4ecKkoro seba CTpyKTypamm
rpadoBbix 6a3 3HAHUN.

MpunoxeHune 1 [MpunoxeHue 2

RDF-6a3bl \/

3HaHUM

BupTtyanbHble
6a3bl 3HaHWM (B
LPG-cTpyKTypax)

/\

[MpunoxeHwne k-1 [MpunoxeHwne k

A 4

Buptyanunsauyma
3HaHUM

A

v

LPG-6a3bl 3HaHUI
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OduumnanbHoe mHeHue: Ucnonb3oBaHue 3HaHWiA (1/4)

Secure Access Service Edge (SASE)
Social Distancing Technologies

Embedded Al
Data Fabric

Composable Enterprise
Al-Augmented Development

Responsible Al

Explainable Al

Multiexperience
Digital Twin of the Person
Cilizen Twin

Carbon-Based Transistors

Packaged Business Capabilities
Generative Al

Compaesite Al

Adaptive ML

Generative Adversarnial
Metworks

Bidirectional Brain-Machine
Interface

Bring Your Own Identity —

Small Data
Private 5G

expectations

Ontologies and

Differential Privacy Graphs

Biodegradable
Sensors

Self-Supervisad Leaming
Low-Cost Single-Board
Computers at the Edge

Authenticated
Provenance

Health Passpor

DMA Computing and Slorage
Al-Augmented Design

Az of July 2020
Innovation l":: Ilakl L-i: Trough of Slope of Plateau of
i ' = ] i Nk N 1 L7}
Trigger Expectations Disillusionment Enlightenment Productivity

KpuBasa 3penoctu texHonorn M no sepcnm komnaHum Gartner Ha utonb 2020 .
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OduvumanbHoe MHeHMe: Micnonb3oBaHue 3HaHu (2/4)

MeHee 08yx s1em 00 8bIX00a HA MNAAMO NPOOyKMUBHOCMU

— CoyuanbHoe OuCmaHyuposaHue;

— [lacnopm 300p08bAa — 3T0 MobUbHOE NPUoHeHUe, KOTOPOE YKa3blBAaeT KAKOB PUCK
MHOULMPOBAHMSA Ye/IOBEKA, €CIM OH BOMAET B 34aHMeE, CyNepMapKeT, pectopaH, nybamyHoe
MECTO UK B 0OLLECTBEHHbIM TpaHcnopT (y*Ke paboTaeTt B Knutae, NHamm)

Om 08yx 0o namu siem 00 8bIX00ad HA 7AMo NMPOOYKMUBHOCMU

— OHmMosnozuu u epagossie 6a3bl OGHHbLIX U 3HAHUU

— BcmpoeHHsbil MW (MW Ha yposHe ceHcopos, ycmpolicme nepugepuliHbix 8biyucaeHuli)

— Komno3supyemoe npednpuamue - Composable Enterprise

//CE — opraHu3auma - cnocobHa 06H08/1AmbCA U a0anmuposamsca K USMeHeHuto busHec-
noTpebHocTEN NYTEM CO34aHMA Makemos bU3Hec-cnocobHOCTEN U X KOMOBUHUPOBAHUA W3
oTAeNbHbIX MoOysell. Ucnonb3yeTca ¢ uenblo obecnevyeHun rnossvzosamesd npusoxrceHus bonee
YHUKANbHbIM U KAaCTOMU3NPYyeMbIM busHec-onbiTom. CE pasmbiBaeT rpaHuLbl mexkay
6u3Hecom n UT, yBennumnmBaeT CKOPOCTb TpaHchopmaLmnm npeanpuaTna n ero busHeca. llakem
b6u3Hec-803MOXCHOCMeEUl - 3TO MHOXECTBO «cmpoumersibHbix 6s10K08», KOTopble MOryT 1Mbo
noKynaTtbca, AMbo pas3pabaTbiBaTbcA cammm NpeanpuaTnem, obecneumsan TpaHchopmaLmsato
noptdena npuaoxkeHnii (npoayktos) npeanpuatmsa//

— @opmuposaHue nakemos busHec-soamoxcHocmeli (Packaged Business capabilities) kak
KopoboyHoz20 npodykma. NMakemol cobuparomca u3 6s10Ko8 ¢ nomouwjbto APIs/
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ApPXUTEKTYPa KOMMO3NPYEMOTO NpPeanpuaTna

B APIs B KaHanbl nepegaumn busHec-
cobbITni BO3MOXHOCTHU

BusHec-
NPUNOXKEHUA

OnbIT paboTbl C
NPUNOXKEHMUAMMU

BbusHec-
3KoCMcTeMa

TexHonornyeckad
nnatdopma unedposoro
busHeca

NcTouHuK: https://emtemp.gcom.cloud/ngw/globalassets/en/doc/documents/465932-
future-of-applications-delivering-the-composable-enterprise.pdf
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OduumnanoHoe mHeHue: Ucnonb3oBaHue 3HaHU (3/4)

—leHepamusHeblilt U (Generative Al)

//TeHepaTnsHbI MM — 3TO Nporpamma, KOTopas NO3BONAET KOMMbIOTEPY C030a80Mb
HOBbIU KOHMeHmM, UCNOJIb3yA ANA 00y4eHnA TEKCTOBbIe, ayano- 1 Buaeo-pannbl u Gpannbl
n3obpaxeHuin; npumep — ato GAN//

—AdanmusHoe mawuHHoe obyyeHue (Adaptive ML)

MauwuHHoe obyyYeHue 8 3aMKHYMOM UUKIe, m. €. MpuHsSmue peweHus 8
pearnbHOM 8peMeHU C OUeHKou rnocredcmeul

cobbimue- peweHue-aHanu3 riocriedcmeul ecriu 8ce xopowo, mo delicmeaue

1. bydem nu Oelicmeue XopowuM-rio rnocredcmeusim;

2. Ecnu oHO oKka3arnocb He OYEeHb XOPOWUM, MO UCrosfb3o8aHue e2o 0risi 06y4YeHus;
3. 3agbukcuposams (oriucame) deticmeus ,

Komopable rpusesiu K Xopowum rnocriedcmeusim; ISA
. (In-Stream Analytics)
UHOycmpuarnbHbIlU mepMuH - In-Stream
Action

Analytics (ISA) W
Event IMPACT

lfopoaeukuin B.U. NN: HayuyHoe coaeprkaHne, TeHAEHUNU, MHEHUA U 3abayXKaeHusA. 19.02.2021



OduumnanoHoe mHeHue: Ucnonb3oBaHue 3HaHUI (3/4)

—KomnozummHeili W (Composite Al) — coBMecTHOE MCNO/Ib30BaHUE PA3NYHbIX
METOA0B MaLIMHHOIO 0by4yeHmnA AnA NOoBbIWEHNA POOACTHOCTU U TOYHOCTHU
NPUHATUA PELLUEHUMN.

—OmeemcmeeHHsbIl UU (Responsible Al) — pa3aen W, KoTopbit obecneymBaeT
OTBETCTBEHHYIO N 6e3onacHyto paboTy opraHu3aumnm, HanpUMep, ¢ MOMOLLbIO
ncnonb3oBaHMA cpeacTs obHapyxKeHua deepfake. Hanpumep, B nrone 2020 roga
Amazon, IBM n Microsoft octaHoBuan npogaxky NN-cepBmcoB, Ana pacno3HaBaHUA
/1N, B COOTBETCTBUU C TPeOOBaHMAMM 3aKOHOAATEbCTBA.
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OduumnanbHoe MHeHue: Ucnonb3osaHue 3HaHUI (4/4)

I
Om namu 0o socbMu siem 00 8bIX00a HA Ma1amo rnpooyKmMusHocmu

— Ob6vAacHumsil MW (Explainable Al) — o6vbacHeHUe — amo Habop ceolicms
UHmeprnpemupyemoli npedmemuoli obsaacmu, Komopble bbiau 21A8HbIMU NPU
npuHAMuUU peweHull, onpedensaom rnpuHIMoe peuweHue

— Paspabomka, noddepxcusaemas ¢ nomouwibro MU (Al-augmented Development)

— @abpuKu 0aHHbIXx (Data Fabric)

— Manesie daHHble (Small Data, Hanpumep, Zero- shot Learning)

— AymeHmuguxkauyusa koHmeHma (Authenticated provenance) — onpedeneHue
asemopa/UucmoYHUKa KOHmMeHma

— @®edepamusHoe obyyeHue (Federated Machine Learning) —peweHna npobaembl
COXPaHEHUA KOHGUOeHUUabHOCMU pacrpeoenéHHblx 0aHHbIX PAa3HbIX OpPraHn3auun,
MCNONb3yeMbIX AN MalWMHHOIo 0byyeHuA (To, YTO BO3MOKHO B 3aa4e
AlfaGo,HegonycTMMOo B MHAYCTPUWN AAHHbIX , COAEPHKALNX KOHOUAEHUMANBHYIO
nHpopmaumio).

— Differential privacy

— Bidirectional man-machine interface

— Self-supervised learning

— Digital twin of the person, Citizen twin
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B KauecTtBe 3akntouenmna: OpuynanbHoe MHEHUe
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Deepfake TexHonozuu
Helipocemessie HKOMMbIMEPHO20
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| | | Adversary Learning T RApUHAMUA

1. K corkaneHuto, B8 HC paccmoTpeHbl nLlb YacTHble Npobaembl YpOBHA
TEXHONI0TUM UCMOb30BaHUA 3HAHUN.
2. dyHpameHTaNIbHble UccneaoBaHuaA He skar4YeHbl B HC Boobuule.

B.lopogeuknin, P.HOcynos. KonnekTneBHoe noseaeHue. .. CaHkT-lNeTepbypr, okTa6pb 2010
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NcTouHuk: Richard Benjamins http://www.slideshare.net/EUDataForum/
edf2013-richard-beniamins-bia-data-bia-onnortunities-bia-risks-and-what-about-etrope
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