CDaKyaneT KOMMbIOTEPHbIX HaYK NHcTtuTyT UM 1 Undposbix HayK aemo-geHb MUK
«[lBuraTenectpoeHne»

[ PeanKTUBHAA aHAJ/IMTUKA U

NPOrH03 NoJIOMOK 060pyaA0BaHUA

Henunc lepKay
[AVpeKTop NO NPUKAALHbIM UCCNea0BaHMAM U pa3paboTkam
NHcTtntyT U HUY BLLD




daKynbTeT KOMMNbIOTEPHbIX HAYK MHCTUTYT MCKYCCTBEHHOTO UHTE/IIEKTa MpeacrasneHve NHcTUTyTa
BbicLwas WKoAa 3KOHOMU KK 1 UM pPOBbIX HayK

UHctutyT UU BLLD Lentp X BLLD

110 COTPYAHMKOB; [PaHT npaButenbctBa PO : 1,1 mapa pybnen

OCHOBHas 3a4a4a: pa3BUTUE U BHeApPEHME

100+ nybamKauni B Ny4ULLnX XypHanax n kKoHpepeHumnax no U
TexHonorumn U
5 Hay4HbIX nabopaTopuis;
OcHoBHble napTHEpbI: Cobep, AHaekc, MTC.
LUMPOKOE NoJie SKCNepTU3bl:
O6LWMPHbIN ONbIT PaboTbl C UHAYCTPUEN.

¢* dHa/N3 AdHHbLIX U MalUUHHOE o6yqume;
reHepatnBHble MOOENN,

60/blUMEe A3bIKOBbIE MOAENU;

daKynbTeT KOMNbIOTEPHbIX HayK BLLD
aHa/IN3 TeKCTOB;

4000+ cTyaEeHTOB 1 aCNUPAHTOB.

bnonHpopmaTuKa;
15 obpa3oBaTe/sibHbIX NpPOrpamm

peKomeHaaTeNIlbHble CUCTEMDI;
Jly4wnu By3 no noaroTosBKe cneumanmncros NA
MMUTALMOHHbIE Moaenu («umdpoBble ABOMHUKUY). (PeitTuHr AnbaHc UN)




PaKyNbTeT KOMMNbIOTEPHbIX HAYK Nabopatopua meToaoB aHanM3a MNpeaunkTMBHaA AHaIMTHKA
BbicLwen WKonbl 3KOHOMUKMU 601bLWKX AaHHbIX

npe,ﬂ,l/lKTMBHaFI dHaAJ/IMTUKA

" onserve ) orent ) pecae

Human Interaction

MpeackasbiBaeT byayulee.

OcHoBbIBaeTca Ha

MCNOSIb30BaHUKU NpeablayLMX —
o Decision

3HaHWUMN. Support —

[Mo3BonsieT caenatb bonee
apryMeHTUpPOBaHME peLleHne
Npu aHaInU3e CUTyauuu Prescriptive Analytics Augmentation

Decision - ”
Automation

OcTaBa19eT BO3MOXHOCTU Prescriptive Analytics Decision Automation
BMeLlaTe/1bCTBa 4Ye/10BEeKa B

pelweHme.

Gartner




PaKyNbTeT KOMMNbIOTEPHbIX HAYK NHcTuTyT UU Llndposble ABONHMKN
BbicLuel WKoAbl SKOHOMUKMU

MopaenunposaHue

Heobxoammo Ans onMcaHUA NPoLLeccoB m Experiment

BHYTPU CNCTEMDI.
m 3D full simulation

Bbibop Komnpommcca: HaaEKHOCTb-
PeCcypPCOEMKOCTb

3D incomplete simulation

Fl b 2D fill sinwilation
gl |

7 | : . z
F: ' 2D incomplete simulation

° OI'ITMMM3aLI,MH CUCTEeMbI

Ayjopry]

dunHanbHaA uenb:

Global complex models / ensembles

* YnpaB/eHne CUCTeMoMu 222

° I'Ipe,u,CKasaHme noeegeHnAa CUCTeEMblI fg:/\ Global TOdelS/

' \.../" Local models

>

Resource efficiency

Y. Jin / Swarm and Evolutionary Computation 1 (2011) 61-70




Lndposble gBONHMNKM

MHcTtutyt UU

PaKyNbTeT KOMMNbIOTEPHbIX HAYK
BbicLen WKOoAbl SKOHOMUKMU
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BO3MOKHOCTb 3KOHOMMUTb PECypChl.

O6beagnHeHne sKCnepuMeHTaNbHbIX

BO3MOXHOCTb Npe/cKasaTb CAeaytoLLyo

MHTEPECHYIO TOYKY.
[Mpumep:

Asuratens Ha apdeKre Xonna



https://arc.aiaa.org/doi/10.2514/1.B38592
https://arc.aiaa.org/doi/10.2514/1.B38592

PaKyNbTeT KOMMNbIOTEPHbIX HAYK MHcTtutyt UU leHepaTMBHOE Mo enMpoBaHue
BbicLuel WKoAbl SKOHOMUKMU

[eHepaTMBHOE MoaenpoBaHMe

* BO3MOXHOCTb yy4yeCTb CTOXaCTUHYHOCTb
. : Discriminator Generator
CUCTEMBbI: P D(x) G(a)

* CKpbITble NapameTpbl

* wymoBble (cnydyanHble addeKTbl). K
ecoder

VAE: maximize Encoder

* Ha CTpoO NKa: variational lower bound qs(2[x) Po(x|2)

* CMnomMoLulblo
peasibHbIX/CUMYINPOBAHHbIX AaHHbIX

Inverse
Flow-based models:

* CYY4ETOM PU3NYECKMX YCAOBUM Invertible transform of

distributions

Diffusion models:
Gradually add Gaussian
noise and then reverse




PaKyNbTeT KOMMNbIOTEPHbIX HAYK MHcTtutyt UU Mpumep reHepaTMBH OO MOAEANPOBAHUA
BbicLwen WKonbl 3KOHOMUKMU

[eHepaTMBHOE MOAENNPOBAHNE B PEa/IbHOM }KU3HU

[1pONET 3apAKEHHbIX YacTUL, Yepes3
BELLeCcTBO.
Bce OCHOBHble XapaKTeEPUCTUKU TOYHO ;
BOCNPON3BOAOATCA. . T ™
BO3MOXHa AOTPEHNPOBKA Ha AaHHbIX B=SlY  Beghey  Hyeanfcey
“3-3a cTapeHna obopyaoBaHMA Unu
Expected pipeline (preliminary) 0,030
APYryx BHEWHNX U BHYTPEHHMUX | ——

dbaKTopOB.
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V.%20Chekalina%20et%20al.%20EPJ%20Web%20of%20Conferences%20214,%2002034%20(2019)
https://ml4physicalsciences.github.io/2019/files/NeurIPS_ML4PS_2019_40.pdf

PaKyNbTeT KOMMNbIOTEPHbIX HAYK NHcTuTyT UU Mouck aHoManui 8
BbicLuel WKoAbl SKOHOMUKMU

Microphone
SR
Accelerometer

Bbi30B: MY1IbTUMOA4A/1IbHOCTb

Current and -
Microflown
Voltage Probes /

ynquueHme KayecCTBa a/IrlpPUTMa O4HOIro Aat4ymkKa:

0.8 kW

* m3meHeHume GuAbLTPOB, nonyyeHme bHonee Induction Motor
YYBCTBUTENbHbIX METOAOB. sty G

Fig. 2. Schematic of the experimental system

[JobaBneHne AONONHUTENIbHbIX AATYMNKOB:

* nepexog K MHOromepHbim AaHHbIM.

Current
[Nepexon K aHaM3y Ha KOHKPETHOM ABUraTene: Voltage |

Microflown
¢ KaCTOMU3NPOBaHHOE peLleHne. ,

Microphone | |
|

Vibration

|
A l A I l

Heobxoanmbl bonee rubkme anropnTmbl. F2 F3 F4 F5
Observations




NpeHTndmnKaums aHomanunii B pabote acMHXPOHHOro TpexdasHoro
nBUraTens

Mpumep 3amepa ToKa (2 c.) nocne npeobpasoBaHusa Pypbe
data/0702 ez nepexkocoe dasa A.txt

3a/1a4a — NPOrHO3 NOJIOMKM [aHHble:
ABurarens. .

1204

x  inter-cell shortages

3aN\epr TOKa B BM'ﬂle x unknown mechanical defect
Bbi30B - pa3HOpoOAHble BPeMeHHOro curHana ot
HEeucnpaBHOCTMU: 5 cekyHAa 0 10 MUHYT C

1. dnekTpuyeckume (Hanp. AnckpeTusaumeit 10 Ky
AncbanaHc nuTaoLwero (ana asuratenen 5AU

HanpAKeHMA) 132)|v|4 1M RA 180 L4 /
2V3

MexaHun4yecKkue (Hanp.

MOJIOMKY CTEPXKHA POTOpPa)

P
BHewHAs cpeaa (Hanp., eanun3oBaHa umdpposaa moaenb 81,5 pa3a

BUrartena: ‘
B16paLLM) A NPMPOCT TOYHOCTW

* [lpmeHeHa HEMPOHHaA ceTb ansa  MPOrHo3a
annpokcMmaumm paboTbl NOJIOMKUN MO
ABUraTenAa Ha OCHOBE AAHHbIX CpaBHEHUIO C
JATYNKOB 6a3oBbiMm

peweHmnem

basoBoe pelwieHne — metos
curHatyp no NOCT 20958-2015
MMeeT HEBbICOKYO TOYHOCTb




3ddekT oT 3Tana YCTaHOBNEHHbIW YyPOBEHb

Cpenruin yposeHb 10

1234567 8912011121314151617181920212223242526272829303132333435363738394041424344454647484% 305152 5354555657585960

CpegHuin yposeHb MOCTIE

HoBbit yCTaHOBNEHHbIN YPOBEHb

12345678 9101112131415161718192021222324252627282930313233343536373835404142434445464748495051525354555657585960

10

AucumnnumHa

CHuXeHne Bpaka [0 YPOBHS YCTAaHOB/IEHHOIO 33
cyeT obecneyeHMa cobnoaeHUA TEXHONOMrMYeCcKom
OUCLMMUHBI

AHanuTtuka

Obwee cHMXeHWe ypoBHA bpaka 3a cyeT
NPeAVKTUBHOIO aHaIM3a Ka4ecTBa U MPUMEHEHUS
PEeKOMEHA0BaHHbIX TEXHOIOMMYECKMX NapaMeTpOoB
Ha OCHOBE aHaNM3a AAHHbIX MO NAPTUAM C
MOHUXXEHHbIM YPOBHEM Opaka

O6opynoBaHue
CocTosiHMe obopyaoBaHUSA:

- TOYHOCTb NAaHupoBaHnA TOUP, B3auMMoCBA3b C
NPOWU3BOACTBOM,

- CHUXeHue obbema TO,

- BIMSIHWE COCTOAHUA 0060pyQ0OBaHMSA Ha
KayecTBo.

Cnaiipg, oT Anekcelt Maitkos (PocaTom)




PaKyNbTeT KOMMNbIOTEPHbIX HAYK
BbicLen WKOoAbl SKOHOMUKMU

MHcTtutyt UU

0

Bbl30B: AQHHbIE

OcCHOBa aNropuUTMOB MALLUMHHOIO
obyyeHuAa — AaHHble.

JlaHHbIX BCerga maso.

OcobeHHO Masio AaHHbIX MOJIOMOK.
BbiBOoa, — 06begnHeHne pusnyeckmnx
MoAenem U MallMHHOro oby4yeHums:

*  ®usnyeckn-MHGOPMUPOBAHHbIE
ceTu.

MoaenbHo-3aBUCUMble PYHKLUM
noTepb.

3KCI’IepVIN\eHTafI bHaA ayrMeHTaUUA.

MoucK aHomanui

Current (A)

Current (A)

Current (A)
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Frequency(kHz)

Method

Accuracy (%)

F1l-score

SGDA
AnomalyBERT
VAE-LSTM
SVM

99.45 £ 0.13
53.26 = 1.23
59.12 + 2.51
55.13 = 2.32

0.99 +0.02
0.52 £ 0.05
0.58 +£0.07
0.54 £0.01




PaKyNbTeT KOMMNbIOTEPHbIX HAYK NHcTuTyT UU
BbicLen WKOoAbl SKOHOMUKMU

[MpeaNKTUBHbIN MOHUTOPUHT - MeToAbl

3aAaun NnpeAUKTUBHOrO MOHUTOPUHTA ; SEEEEEEEEEEEEEEEEEDE
A peA P | IEEEEEEEEE —

within a short time.

MOHUTOPUHT nokasaTenem NOKa3blBaeT TeEKyULee COCTOAHNE E ] EE EEE EEEEEEEEEEEEE

. Z|IEEE EEDE [ 1] [ | Timg
M3meHeHne nokasaTenen CoOTBETCTBYET ANHAMMUKE COCTOAHUA CUCTEMDbI A new concept gradually replaces an old one over a period of time.

A guifEEEEEEEEREEE
O6HapyKeHne U3MEeHEH MU NO3BONAET AETEKTUPOBATL M NPeAcKa3biBaTb NOJTOMKM, einatvie i £|888 Timeg

An old concept incrementally changes to a new concept over a period of time.

Aerpagayuno CUCTeEMBbI, pa3Hoo6pa3Hble adHOMa/1nMn 8 . EEEEEEERENR
Reoccurring i/uuEEEEEEEE EEEEEEEE

Concepts: Time
Pel-ue HMe An old concept may reoccur after some time.

MeTozabl 06HapyKeHUA TOYEK pa3NagKu BO BPEMEHHbIX paaax.

Dizciebsuch cnias

MeToga, CKaHMPOBaHUA ABYMA OKHaMU AeTEeKTUPYET U3MEHEHUA XapaKTePUCTUK NOTOKA
BXOAHbIX AaHHbIX. AJ'II'Opl/ITMbI MallMNHHOrIo O6y‘-IeHl/IF|, HeﬁpOHHbIe CETN N CTAaTUCTUYECKUNE
TECTbl TMNOTE3:

[eTtekuma casura pacnpeaeneHus NoToka AaHHbIX (data drift)

OuBI| 2rEu9|

[eTekuma N3aMeHeHUin 3aBUCMMOCTEN BHYTPWU AaHHbIX (concept drift)

Kpome TOro oHu no3BoNA€toT OCY LIeCTBAATL Original data Real concept drift Virtual drift

PerynnpoBKa 6anaHca TOMHOCTU U CKOPOCTM 0BHAPYKEHUA U3MEHEHWN A BXOAHOTO o0 ®

e ®
NOTOKa AaHHbIX 9, ©
o e
NHTepnpeTnpyemocTb pe3ynbTaToB AETEKTUPOBAHMSA ® / o ®

p(y|X) changes p(X) changes, but not p(y|X)



https://arxiv.org/abs/2208.10317

PaKyNbTeT KOMMNbIOTEPHbIX HAYK MHcTtutyt UU BbiBOApI
BbicLuel WKoAbl SKOHOMUKMU

3aKa4yeHme

* [eHepaTMBHOE MOAeNNpPOBaHMeE C NoMmoLlbio M no3sonsietr 3Ha4YnTeNbHO
PACLLUMPUTb BO3MOXKHOCTU OOHapy*eHmne NoJIOMOK B 060pya0oBaHUN.

* OcHoBa paboTbl cMctembl — 06 bEANHEHME MALLMHHOIO 0b6y4YeHMA 1
dun3nyecknx moaenemn.




PaKyNbTeT KOMMNbIOTEPHbIX HAYK Nabopatopua meToaoB aHanM3a KoHTaKTbI
BbicLwen WKonbl 3KOHOMUKMU 60NbWUX AAHHbIX

KOHTaKTbI

Hennc  AnekcaHaposuy [lepkady, PhD,
AMpekTop MHcTUTYyTa MU no npuknagHbim
nccnefoBaHMAM U paspaboTkam

dderkach@hse.ru
@den_dee
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