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Yto xopowero: Temnbl nporpecca B Al/ML o4eHb BbICOKM.

YTO NN0OXOro: OrpoOMHYH 40110 HOBbIX Pe3y/1bTaTOB OYEHb C/0MKHO
NPOBEPUTb, BOCNPOM3BECTU, MPUMEHUTb HA MPAKTUKE. ITO CUNbHO

CHMXaetT UX NoNe3HOCTb.
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YTo cumtaerca pesynbratom? I/ITMO

Y10 06bIYHO XOTAT OT MHTEPECHOro Hay4yHoro pesyabtaTta B ob6nactn Al/ML:
* [lpoBepUTb NOSIYYEHHbIE METPUKU Ha NPaABAUNBOCTD;
* (CpaBHUTb C aHA/IOFaMM Ha HOBbIX AAHHbIX;

* anMEHVITb ANnAa peweHna CBOUX 3aaau.



CNoXKMBLUMECA NPAKTUKN /ITMO

TimeGPT-1

KaK BbIrNAAUT pe3yabTaT:

Azul Garza, Max Mergenthaler-Canseco
Nixtla

* OcHoOBHOM apTedaKT — CcTaTbA San Francisco. CA, USA
{azul,max}@nixtla.io
NN NPENPUHT.

Abstract

In this paper, we introduce TimeGPT, the first foundation model for time series,

* B,EI,OI'IO!'IHEHI/IE K HAM aBTOpPbI
capable of generating accurate predictions for diverse datasets not seen during
MO ryT rl p Mn O)'K MTb KOA M training. We evaluate our pre-trained model against established statistical, ma-

chine learning, and deep learning methods, demonstrating that TimeGPT zero-shot
.DI a H H bl e ( a M O I-yT I/I H e inference excels in performance, efficiency, and simplicity. Our study provides
compelling evidence that insights from other domains of artificial intelligence
can be effectively applied to time series analysis. We conclude that large-scale

I‘I p M j'l O).K MT b) time series models offer an exciting opportunity to democratize access to precise
* predictions and reduce uncertainty by leveraging the capabilities of contemporary

advancements in deep learning.

[Mpmep cBexen n MHTEPECHOU CTaTbM
— 6e3 Koga, HO € A0CTYNOM K MOAENU
yepes API. 5



PeanbHbin npumep

CtaTbA: Npo obyyeHne moaenen Ha
ocHoBe aAndpPpepeHUNanbHbIX
YPaBHEHUN NO AAHHbIM.
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NTor: nonb3a oT CTaTbM Ha NOPAJOK MeHbLUE, Yem morna bbl 6bITb

K HEeW NnpunoxKeH Koa —
CKPUNTbI Ha
A3blke MATLAB:
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A KaK xo4yeTca?

V/ITMO
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D ®
Bo3morKeH nn npean: I/iT\MIO

Y710 06BEKTUBHO HE NO3BOAAET NOBbILWATb BOCNPOU3BOANMOCTb:

 Kommepyeckue orpaHmdenma (NDA, nnueH3nn)

 Obbembl AaHHbIX (Hanpumep, HY»KHble AnA obyyeHuns LLM)

* Cnewka ("Publish or perish") npn Hanncannmn n peueH3npoBaHnmn
* HeBO3MOXHOCTb GUKCaAUUUN BCEX BAMAIOLLMX GAKTOPOB

* Pa3paboTka MO — He OCHOBHAA AeATEeNbHOCTb HAaYYHbIX KOMaHA,



‘? ®
KaK yaydwutb nonoXeHue gen: iTIVIO

YTO yXXe ecTb B MUpe:
* Ha xopolwunx KoHbepeHUumax TpebyoT NPUKNAAbIBATb K CTaTbIM KOZ,
* EcTb arperatopbl
BOCNpPoOU3BOAMMbIX nybankaumim https://paperswithcode.com
* ECTb cneumannsnpoBaHHbIe PEno3nTOPUN HayYHbIX AaHHbIX
* Pag TonoBbIX XKypHanos umetoT Open Source-Tpeku

Yero xotenocb 6bi:

* BHeapeHUA KyNbTypbl OTKPLITOrO KOAa, AaHHbIX U AOKYMEHTaLUUN B HAYYHYIO
cpeay

* Pa3BuTUKA coobuectsa HaydyHoro Open Source — Kak Ha MeXAyHapOoaHOM
YPOBHE, TaK 1 BHYTPU CTPaAHDbI.



https://paperswithcode.com/

KaK oTKpbiBaTb 06yyeHHble moaenu?

V/ITMO

YTO HYXKHO caenaTtb OTKPbITbIM, YUTOObI BOCnpom3BecTn moaens NIA:
BXOAHble AaHHble Ana obyvyeHus,
anropmuTm obyyeHus,
CTPYKTYPY M Beca oby4eHHOM Mmoaenu,

OonNMcaHue NPorpamMMHOMN N annapaTHOU MHDPACTPYKTYpPbI,

pe3y/ibTaTbl pa6OTbI MmoaesZin Ha TeCToBbiIX AaHHbIX.

B noeane —

TaK:

[1o paKTy:
— eCTb
HIOQHCbI

[aHHble ang

MporpamMmmHas M annapaTHas MHPPACTPYKTypa
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oby4yeHuA > ObyuyeHne mogenn || |
Mmoaenu ! :
! ! Mogenb MO
NaHHble ans : : T

MOAENNPOBaHUS| | '
I
I
|

Bocnpouzsodumocms
8X00HbIX OaHHbIX

Bocnpouzeodumocme
obyyeHHoOU modenu

Bocnpouszeodumocmob
oby4yeHus modenu

Pesynbrar
MOAe/IMPOBaHMA

Bocnpouszsodumocms
pe3yasmamoa
mModenuposaHus
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Kak oTKpbiBaTb AaHHble?

/ITMIO

BbiBecTn Habop AaHHbIX B Open Source — aa)e nonesHee, Yem Koa.

[Tpumep OTKPbITbIX AaHHbIX ANA
obyueHna mogenei:

Golos dataset

Russian corpus suitable for speech research.

Dusha dataset

Bi-modal corpus suitable for speech emotion recognition tasks.

https://github.com/salute-
developers/golos

[Tpnmep OTKPbLITbIX AaHHbIX A1

cpaBHeHua moaenen (beHumapK):

Skoltech
Anomaly
Benchmark

SKAB

About SKAB = CIEZIrEErey [

We propose the Skoltech Anomaly Benchmark (SKAB) designed for evaluating the anomaly detection algorithms.
SKAB allows working with two main problems (there are two markups for anomalies):

https://github.com/waico/SKAB
11



?
Kak YNnpaBAATb AKCNepuMeHTaMMU : IIITMO

YTO elwé nomorKeT BOCNPON3BOANMOCTM ml fl e ————.
IVV = oI

aKcnepumeHtos UWN:

COBMECTMMOCTb CO CTaHAAPTHbIMM e [
MHCTpyMmeHTamun MLOps — Hanpumep,
mliflow.

KoHTenHepmn3auma sKCNepuMeHTOB.
BepcnmoHnpoBaHme mogenem n AaHHbIX
IleTanbHOe norupoBaHue.

N3beraHne nponpmeTapHbIX
NHCTPYMEHTOB.

BbITb OCTOPOXHbIMU C UCMO/Ib30BAHUEM
Jupyter Notebook (He no Ha3HauyeHuO).

A MHOrga — TaK. 12



Monynapusauua paspaboTok

[y6anKaumm:

e Xabp, Towards Data Science;

* Youtube n gpyrune
BUAEOXOCTUHTU;

* {g-yaTbl M KaHa/bl.

MeponpuaTtusa:

* HighLoad++: Open Source-
TPpUbYHa;

* ODS, Al Journey, etc.;

e HayyHble NnybanKaumm u
y y L MHCTPYMEHTbI MCNOAb3YIOT MO BCEMY
KOHpepeHUuuu; MUpPY

e XakaToHbl, Kaggle. 13

Haw onbIT: pa3paboTaHHble



V/ITMO

HemHoro o6 onbite UTMO



C yero mbl HaYuHanu?

B 2020 roay mbl umenu:

OAMHOYHbIE OTKPbITblEe BUBANOTEKMN;
MWHUMYM BHELLIHUX Y4aCTHUKOB;
OTcyTCcTBME NONYNAPU3ALUNN PELLEHUN;

Y10 coenanwu:

3aNyCTUIN pAL, NPOEKTOB NO CO34aHUIO
Open Source MHCTpyMeHTOB B obnactn ML
(KaK KpynHOMacWTaOHbIX, TaK U
CTYAEHYECKUX).

V/ITMO

15



K yemy npuwnu?

Hall BbI3OB: NnpoaBUraTb KyJibTypy Hay4HOro OTKpPbITOIo Koda

V/ITMO

U3 yero cocrtour

KTo ncnonbsyer

BoctpeboBaHHOCTb

3ayem?

30+ $ppernmBOpPKOB 1
bnbnnotek B
obnactn 1N,
roToBble K
MCNO/Ib30BAHMUIO,
CHab)KeHHble
TecTaMum u
NOKYMEHTaLUMeEN.

Pa3paboTaHHble

UHCTPYMEHTbI UCMNOJIb3Y
IOT B AeCATKaX CTPaH - B

TOM yucne
coTpyaHukn NVIDIA,
Uber, Google

Cloud, JetBrains,
Databricks.

1300+ 3Be34,

300K cCKaumnBaHMM
(TOM 1 8 PP cpean
YHUBEPCUTETOB).

 Oby4yeHune
npo¢deccMoHanos;

* BpoxHoBeHMUe Tex,
KTO y4YacCTBYET;

* TexHonorn4yeckumu
CYBEPEHMUTET.

Peno3utopum: https://github.com/aimclub

16




YTO HOBOIro B akocucteme 3a 20237 IiT\VIO

Kon:

* >80% cyLiecTByoLWKnX BUbnnotek n dpenmBopKkoOB 3HAYNTENBHO OOHOBMNEHBI.
« CymmapHoe 4ncno «3sesny» - Bbipocsio Ha 30%.

* BbinoxeHo B obwinimm goctyn 9 HoBbIX OMONMOTEKN N DPENMBOPKOB.

« Pa3Butne B3aMMHOW UHTErpaumm peLieHnmn 3KOCUCTEMBbI.

CoobLiecTBO:

« CosgaHo coobuecTtBo oTKpbITOro koga ITMO.Opensource (650+ yyacTHMKOB), a
TakKe OOQHOUMEHHbLIN CTYyOeHYEeCKNA Knyo.

* [lpoBeaeHo 6 O4YHbIX BCTPEY-MUTANoB a1 coobLyecTra.

* [logrotoBrneHo 15 pykoBOACTB NO CO34aHMIO OTKPbITbIX NPOEKTOB.

Hayka:
HoBble MeToAbl N anropuTMbl B pasHbIX 0b1acTax — oT «Krnaccuyeckoro» ML oo

IK3O0TUKMN. 17



KaK nomoub «BKaTbIBalOLWMUMCA»?

Y Hay4yHbIX KOMaH/A 4acTO BO3HUKAIOT TUMOBbIE
npobaembl:

 KaK HanuncaTb NOHATHbLIM readme?

 KakK 1 3a4em peanm3oBaTb aBTOTECTbI?

* [Ae n KaK MOXXHO pacCKa3aTb O CBOEM
npoekre?

[To3TOMYy Mbl CO34a/1M PENO3UTOPUN C IYYLLIMMU
NPaKTUKamMmM, pyKoBOACTBaMM M WWabsoHamuM B
obnactn Open Source.

@ OCHOBHbIe pa3aenbl:

NHcTpykumn

o C uero HauaTk paspaboTky open-source BubanoTery;
* 3epkanuposaHue GitHub -> Gitlab;

o [yneTrAsbIUHBIE README;

o Co3spaHue AOKYMEHTaLMu;

® HacTpoiika BoToB ANA penosuTopma.

LWabnoHskl

* Tunoeeiid wabnon README ana open-source NnpoekTos.

Jlyywve NpakTMKK U NpUMepbl

. Dpram@aunﬂ YNPaeAeHWA Open-source NpoexkTomM;

¢ [lonesHble CCbINKW AnA dBTOPOEB Open-source BubanoTek;

* CoseThl no pabote 5 Pull Request-ax.

OTKpbITbIA KOA W HayKa

» [Je ony&avKoBaTb HayuHyto cTaTbio Npo OS-paspaboTky?.

OTkpbITEIV KOA B UTMO U He Tonbko

* PenozutopuM HayuHelx NogpasiensHuii n nabopatopui;
® Pet-npoekThl, CBA3SAHHBIE C HAYKOM;

* HayuHo-nonyaapHele NocTel o open-source 5 MTMO.

/ITMIO

18



OTKpbITOCTb N BOCNPOU3BOAUMOCTb —

raeé TO/ibKO MOXHO

MeponpunaTtmna Toxe moryT
nposoanTbca B Open Source-
cTune.

Haw npumep: ana matepmnanos
KoHdepeHuuu International
Young Scientists Conference
2023 co3aaH oTae/IbHbIN
PENO3NTOPUMN.

Deep Learning and Data-Driven Modelling #

1D

06
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-

16

18

24

31

=5

45

https://github.com/itmo-ai/YSC-2023-Papers

Title

Light-weight ensembling of deep neural models for object recognition in remote sensing
data

Convolutional Neural Network Graph-based Embedding for Neural Architecture Search
FAMLINN: Representation for Storing Neural Network Architecture
Multimodal prediction of profanity based on speech analysis

Proactive selection of machine learning models for small sample sizes based on PAC-learning
theory

CIS Multilingual License Plate Detection and Recognition Based on Convolutional and
Transformer Neural Networks

Predicting dataset size for neural network fine-tuning with a given quality in object detection
task

Forecasting of Sea Ice Concentration using CNN, PDE discovery and Bayesian Networks

mHAR: a novel convelutional recurrent model for recognizing motion-based human activity

o 5 o S
it it it =
w

/ITMIO
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Kak noyyacrsoBaTb?

AcnekKrTbl
Kyabtypbl Open-
Source

Mpumep

Open-Source — 31O
He TO/IbKO Npo KoA

KoHdepeHumun, cemmnHapsbl (eLé ogmH npmumep oT Hac -
https://github.com/ITMO-NSS-team/scientific-seminars),
1aTaceTbl — BCE MOKET ObITb OTKPbITbIM.

Yyactue B Ha Hawmnx meponpuATUAX Mbl AaeM BO3MOXKHOCTb

coobuiecTse PAcCKa3aTb O CBOMX MPOEKTax, HAUTM YH4ACTHMKOB,
noaennTbCcA TPYAHOCTAMM U YyCNEexXaMu.

MeHTOpPCTBO Momoub 6onee oNbITHbIX Y4aCTHUKOB — Ha4YMHaOWMM. Mbl
peannsyem 3To B pamKax AlM.

Obpa3oBaHue dopmaTbl «AUNNOM KaK OTKPbITbIN KOA», Open-source

XdKaTOHbI, Yy4aCTUE B peasibHbIX MPOEKTAX.

[MTpurnawaem
BCTYNaTb B HawWle

coobLecTBo
ITMO.Opensource!

20
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