HEUPOHHDbIX CETEU

NPOrPAMMHOE OBECINEYEHME
A4 OBYHEHUA U PASPABOTKMU

NNTRACK




O NNTrack O

(Neural Network Track) — aTO cpena BM3yallbHOMo MoaenmMpoBaHUA

APXUTEKTYPbI CBEPTOYHOWM HEMPOHHOM CeTU, ee OByUYeHUa N DKCMNOoPTa
ONa  nocneoyroulero  MCrosb30BaHMA Ha  annapaTHOM  mMopayne

APTUHTpPEK.

Uto penaet NNTrack:

v BU3yaJibHoOe MmoaesjimpoeaHume
Bbl CTPOUTE MOAESb, COEAUNHAA Pa3InYHble BTOKM Ha
dKpaHe, KaK byaTo cobumpaeTe nasn

v~ obyyeHue mopenu
Bbl HaCTpanBaeTe NapamMeTpPbl obyveHna HempoHHOW ceTn, a NNTrack
6epeT Ha cebsa CNOoXXHYHO 3ada4y obyyeHna Moaenm Ha BallMX JaHHbIX

v~ TecTupoBaHue Mopenu
NNTrack no3BonigeT TecTMpoBaTb OOyYeHHble MOOENTMN MPAMO
B MHTepdence, obecnedmBaqa ygobcTBo 1 3pPeKTUBHOCTb paboThl

v~ 3KCMopT Mopaenu
nocrie O6yqul/I$3I MoOes/1b MOXHO NCIMOJ1b30BaTb B APYIMNX
NPUNOXEHUAX, HA CNeLMaribHOM YCTPONCTBE APTUHTREK M Ha OPYrmnx
oTedeCTBEeHHDbIX I'I}'IaTC])OpMaX




Untepdeinc NNTrack OLE

nogonaeT KakK  HadMHalWwKMM  uccnegosBaTenaMm B obniactum
MCKYCCTBEHHOIO WHTENNEeKTa, TaK W OMNbITHbIM crheumanncTam,
KOTOpPble XOTAT YCKOPUTb MPOoL,Eecc pa3paboTkn CBOUX Moaenew.

| Conv2D | RelU | MaxPooling2D | Conv2D |  RelU | MaxPooling2D | Flatten | Dense | Softm ax

UHTYUTUBHbIN MHTEpPENncC

[obpo noxanosatb B NNTrack

rMMO6KOCTb HAaCTPOMKMU

AOCTYNHOCTDb
MpoTecTupyiite CBOK HEWPOHHYHO CETb

pa3sHoo6pasue UHCTPYMEHTOB

@ Kavepa

BbiCOKad npom3soamnTe/ibHOCTb



BusyanbHoe MoaenMpoBaHue

%L

NpenocTaBndaeT BCe HeobxoaMMble UHCTPYMEHTbl U GYHKUMKM a4

N N I RA‘ K KOMMJ/IEKCHOM pa3paboTKM CBEPTOYHbLIX HEMPOHHbIX ceTen Ha base
onbnmnotekn TensorFlow.

Bbl CMOYeTe peanm3oBaTb CaMble MepenoBble
APXNTEKTYPbI, TakMe Kak ResNet-152 n VGGI9,
TOHKO HACTPOWUTb rMneprnapaMeTpPbl KaXgoro

CNnod

MoaenupoBaHMe apXUTEKTYPbl CBEPTOYHOM
HeumpoceTu:

| RelU MaxPooling2D Flatten | Dense | Softmax

® .

| Conv2D
' ®

# B 3TOM OKHE CO3a€eTCH apPXNTEKTYPa CBEPTOH HOW

HENpoCceTH
£ 6noku nocnenoBaTeNbHO COEAMHAIOTCA APYT

C APYrom



O6yueHue mogenm

B NNTrack ecTtb BCe ANng yCNewWHOro obyyeHus O6yuerie
(Y K,-Iacc‘d)ma “m Konvyecteo obyyaembix napameTpoe HelpoceTu: 621322
Moaenen MCKyCCTBeHHOIro MHTennekKTa:
-@ Dataset
«/ BblbOp cBOero gataceTta
, =@ BatchSize
 3afaHue napamMeTpoB BatchSize 1 KonmyecTBa aMox
Vv~ BbI6GOP GYHKLMM NOTEPD U METPUK -® Epochs
« onpepgeneHue BanmaauMoOHHOM BbiIOOPKM ® Loss
v~ BbI6Op TUNa KNnaccubmKaTopa U onTMMmM3aTopa
N =@ Metric
«/ HacCTpomKa CKOpPOCTUN 0By4eHUd
W~ npefoTtepalleHve nepeodbydeHns =@ Validation
(aBTOMaTM4YeCcKas oCTaHOBKa 0by4eHmq)
+/ BO3MOXXHOCTb MCKYCCTBEHHOIO pacllMpeHmna gaTtaceTa ~@® Classifier type T[]
(ayrMeHTauma) .
=@ Optimizer

B npoLecce o6y4yeHUsa MOXXHO NPOBOAUTDL

y ~® EarlyStoppi
AeTaNnbHbIXA aHaNU3 pe3ybTaToB: ® tarly>topping

«/~ BblBOOUTCS KOMMYECTBO MNapamMeTpOoB Ballen HEMPOCEeTH /® Augmentation

ObyuunTb

 obHoBnaoTCca rpadurkm GyHKLNM MOTEPb U METPUKM



TecTMpoBaHME MOAENM

Bbl MO)XeTe NpoTeCTUpoOBaTb O6YUYEeHHYI0O MOAEe/Ib Ha CBOMUX AAHHbIX
ABYMS1 crnoco6amm:

1 pacro3HaBaHWe BUOEO C Beb-KaMepbl 3arpysKa M3obpaxkeHus

TectupoBaHue

MpoTecTnpyiTe CBOK HEMPOHHYIO CeTb

o Kamepa




JKcnopT Moaenu

Bbl MO)XeTe 3KCNOPTUPOBATb OOYUEHHYIO MOAENb B O6LLENPUHSATDbIX
dopmMaTax n ana ee UCNosib30BaHUA Ha annapaTHoM Mmoayne U
«APTUHTpPEK»

JKcnopTt
ONNX

TFLite
HDF5

e

SavedModel ¢

TensorFlow.js

SKCMOPTUPYMUTE CBOKD HEMPOHHYHO CeTb

v
v
v
v
v
v

Core ML

Ha AptunTtpek
L [Ans ucnonb3oBarua Ha annaj
E] Ha komnbtotep

Bbibepute dopmat v UCnonb3yiite B CBOMUX NPOeKTax

paTHOM Mozyne APTUHTPEeK




CueHapum Ucnonb30BAHMUS

Ha KoMnbloTepe

(©) lad

co3faHue, obyuyeHmne m
TecTUupoBaHue
HEMPOHHOMU ceTn

W rpadunyeckui nHtepdemnc

\/TeCTMpOBaHme HEMPOHHOU
ceTun c Beb-kKamepoun u
N306parkeHnamm

)10
& I

pa6oTa c API

+/ nepefaya B CTOPOHHME
NporpaMMbl pe3ynbTaToB
PaboTbl HEMPOHHOW CETU

v~ MOKHO cospaBaThb
Pa3MYHbIE UTPbI U
CUMYNATOPbI C HENPOHHOM
CceTblto

NNTRACK

OLE

N

CTaluMOHapPHbIe pOGOTbI

/" nepepada gaHHbIX
HENPOCETN C KOMMbIOTEPA
Ha pPa3finNYHble
KOHTpO1epbl MO
nocrnenoBaTefibHOMY MOPTY

Cc po6oTtamm

MOGU/IbHbIE PO6OTDI

« MOIyT aBTOHOMHO
nepemMeLlaTbCd n
NCMOJTb30OBaTb Hel;lpOHHbIe
ceTn 6e3 KOMIMbKOTEPA



Yye6HO-MeToaNYECKMIA KypC &)

Kypc: «Pa3paboTka n obyuyeHue CBEPTOUYHbIX HEMpPOCEeTEeN B cpeae
BU3yasnibHoro MmogenupoBaHma NNTrack»

v~ NpenocTaBuUT 0BydatoLMMCH BO3SMOYKHOCTb MOrpy3unTbhca B
yBeKaTenbHbIM MUP rNyBboKoro obyvyeHms

v~ MPaKTUKYACb Ha Pa3fMYHbIX JaTaceTax, 0eTV OCBOAT BECb LMK/ Pa3paboTKU:
OT MPOEKTUPOBAHUSA apPXUTEKTYPbI 40 aHaNM3a NosyYeHHbIX Pe3y/1bTaToB

NMpumep TeM

I3MeHeHMe rmnepnapamMeTPOoB C/I0eB CBEPTOYHOM

£¥ Yto Takoe NN 1 HelpoceTu -
HeupoceTHn

o DKCMNepMMeHTbl ¢ MogbopPoOM ONTUMarbHbIX CIOEB

¥ PaspaboTka apxMTEKTYpbl CBEPTOUHOM HenpoceTH 1 NaPaMETPOB OBYUEHNS CBEPTOUHOM HEMPOCETH

% TBOpYECKME 3aHATUSA MO PEeLLEHMIO 3a4au4
kKnaccnomkaumm B NNTrack

# HacTpolka oby4yeHna CBEPTOUYHOM HEMPOCETU

2% N3yueHune, pa3paboTka, obyueHne n TecTupoBaHme

¥ AHanus paboTocnoco6HOCTH pa3paboTaHHOM Moaenm
MnepenoBbiX aPXUTEKTYP CBEPTOUYHbIX HEMpPOCETEeN




Yue6HO-MeTOAUUECKMIA KYPC

YTOo yUYEeHMK CMOXKeT AenaTb nocne Kypca?

pa3pabaTbiBaTb CBOW HEMPOCETU

CO3aBaTb N HACTPamMBaTb apPXNTEKTYPbI Hewn poceTn
o6yanb N TECTNPOBATb MOOENN, YJTYHLLATb UX MPOMN3BOONTESIbHOCTb

MHTerpmpoBaTb Moaenn N B peanbHble NPoeKTbl (CUCTeMbl 6€30MacHOCTH,
POBOTOB, MOOUMbHbIE MPUNIOXKEHUS, UTPbI).

" aHanu3upoBaTb pe3ynbTaTbl paboTbl HEMpoceTel M yNydLlaTh MX KAUeCTBO

B ntore yyeHmMK ByaeT rotToB K CAaMOCTOATENIbHOM paboTe Hag NpoeKTaMu
M CMOXKET MPUCTYMNUTb K Kapbepe B chepe NN

Kakue npodeccumn 6yayTt [OCTYNHDbI?
# crneymanumct no MallmHHOMY o6yquM+o

# pa3paboTymnkK NN-pelueHmnin

¥ VHXXeHep Mo KOMMbIOTEPHOMY 3PEHMIO

# cneunalnicCTt no aHanam3y AaHHbIX
# mccnegoBaTenb B 06/1acTuH MCKYCCTBEHHOIO MHTEJIJ1EKTa I RA‘ K




ApTUHTpPEK &)

—

} APTUHTPEK - 3TO MOAy/lb, OCYLLECTBAAIOWMIN 06paboTKy
I BMOEOMOTOKA C NMOMOLLbIO HEMPOHHbIX ceTen
M KOMIMbIOTEPHOIO 3peHns

v~ 13 npenycTaHoOBMEHHbIX OBYUYEHHbIX MOAeNen HEMPOHHbIX CeTeM
Ha pacno3HaBaHMe BUOEO U peyn

v~ BO3MOXXHOCTb 3arpy3Kum CBOMX HENPOHHbIX ceTen n3 cpenbl NNTrack

& Mooynb APTUHTPEK MOXeT MCMOoNb30BaTbCs O U3YYeHUs
OCHOB MCKYCCTBEHHOTIO MHTENNEKTA N KOMMbIOTEPHOIo 3peHund.

* rOTOBbIE CKPUITbl MO3BOJIAT NMepenaBaTb Pe3y/1ibTaTbl pa6OTbI

Hel7IpOHHbIX ceTen Ha KOHTpPOsNnep aond yrpasJieHNH
pO6OTOTeXHl/IL-IeCKl/IMl/I MOoLOEJTAMN.



Yye6HO-MeTOQUYECKUI KYPC &)

Kypc: «M3yyeHne oCHOB UCKYCCTBEHHOIO UHTEeNINIeKTa» 21 3aHaTHne

\/ o6yqa+ou_u/|ecq MO3HAKOMATCH C TAKNMU TMOHATUNAMU. KMO3I HEJTOBEKA»,
KMHTENNEKT», «l/ICKyCCTBeHHbIl7I NHTENNEKT»

Vv~ chopMUpPYIOT 3HaHUA 06 UCTOPUKM BO3HUKHOBEHWA NI € K/
(HEMPOHHbIE CETU B TOM YMCE), 3HAUYNMMOCTUN M NEPCNEKTUBE MCMOSMb30BaHUS ‘
HEMPOHHbIX CETEN B COBPEMEHHOM MUpPE U T.A.

NMpumMep TeM
HeMpoHHble ceTu 1 6a3a gaHHbIX MNIST # HenpoHHble CETU N SMOLLMOHANbHbIN MHTENIEKT

HeMnpoHHble ceTu U KnaccndmKauma M300parkKeHUnM £ OnpepeneHne aMOLIMIN C MOMOLLIbIO TEXHOMOMUM
pacno3HaBaHMa peyn

[JeTekTnpoBaHMe nuLa. 2% FfonocoBble poboThl. Kak oHU paboTatoT,
HaxoyxgeHue 5-Tn KnoYeBbiX ToYek Nnua M UTO OHWM YMeEIOT Aenatb?

Hel;IpOHHble ceTun " pacCrio3HaBaHWMe Lua.

g # BBeoeHune B 06paboTKy ecTecTBeHHOro a3bika (NLP)
HenpoHHaa ceTb FaceNet




NpuMep npoekTa, peanusoBaHHOro ¢ nomoulbio nporpammbel NNTrack

Cucrema pacnosHaBaHuUd TaHKOB

CoBMecTHaa  pa3paboTka ¢ BoeHHOM akageMuen

BO3OYLLIHO-KOCMMYECKON OOOPOHbI MMeHU Maplana
CoBeTckoro Cot3a . K. XXyKkoBa.

W~ CO30anun HeMmpoceTb, KOTopas pacno3HaeT
Pa3nMyHble BUObl TAHKOB

« YOanocb 0OOUTbCA TOYHOCTU PacCrmo3HaBaHWMH bonee
95%

NNTRACK

%L




	Слайд 1
	Слайд 2
	Слайд 3
	Слайд 4
	Слайд 5
	Слайд 6
	Слайд 7
	Слайд 8
	Слайд 9
	Слайд 10
	Слайд 11
	Слайд 12
	Слайд 13

