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Deep learning

@ HeiipoHHble ceTn ¢ BONbLINM KONNYECTEOM CNOEB
@ Hayanu HabupaTte nonynapHocts B cepeguue 2000-bix rogos

@ VY>ke ABASIOTCA NPU3HAHHBLIM UHAYCTPUAbHBIM PELUEHUEM B
HeckonbKux obnactsix: (0bpaboTka nsobpaxeruii, paborta ¢ ayano un

Apyrue)
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HanpaBneH nA I/ICCﬂe,ZI,OBaHI/Im

@ Pabota Hag apxuTekTypamu

o MHTeHcmBHBIT — ycnoXKHeHne Ha30BbIX KOHNTOB U BHYTPEHHEN
CTPYKTYPbI CeTu
@ JKCTEHCUBHbIN — pacluMpeHne apxnTeKTypbl CETU

© Pazsutue obnacrteii nprMeHNMoCTM

o HoBble 3agaun n cTpyKTypbl JaHHbIX
o KombuHuposaHue mogansHocTel
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MynbsTumMoganbHble cucTemsl Ha base metomos deep learning

Npes

HeiipoHHas ceTb MOXeT Bbly4UTb NpeacTaBieHmne obbekTa Ha
n3obpaxkeHun unm cnosa B Tekcte. [asalite cMaTYUM 3TU npeacTasieHns!
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CTaTbn MO MYNbLTUMOAANbHbBIE MOAXOAbI

Jiquan Ngiam, Aditya Khosla, Mingyu Kim, Juhan Nam, Honglak Lee, Andrew Y.
Ng. Multimodal Deep Learning — 2011

Nitish Srivastava and Ruslan Salakhutdinov. Learning Representations for
Multimodal Data with Deep Belief Nets — 2012
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-
Mpumep NeuralTalk

Apkuii npumep — cuctema NeuralTalk
http://cs.stanford.edu/people/karpathy/neuraltalk/

™ Jp
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top sentences for this image:

[4.14) An old dump truck sitting with grass growing around it

[3.57) A dump truck sitting by a barn surreunded by overgrowth.

[343) A dump truck that is parked on some grass.

[3.17 An old red train engine pulling cars behind it

[3.02] A very old and rusted train parked on the tracks.
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NoHorpammel. [locTaHoBka 3amaqn

WNonorpamma H3W coctonT n3 pa3eepTkM CNEKTPOB CUTHaMa C BbIXO4A
NoHO30HAA (T.e. SIBASIETCS CMEKTPOrpaMMOii) N NpeAcTaBsieT coboi
3aBUCUMOCTb aMMINTYAbl CurHana A OT BpeMeHn rpynmnoBoro
3anasgbiBaHus T U YactoTel . Ha noHorpamme, kpome "nonesmoro
CUrHasa NPeACTaBNEHHOrO TPEKAMMN PasNyHbIX MOZ, PacnpoCTpaHeHust
curHana (MpoTsKEHHbIE MO FOPU3OHTANN HAKJIOHHbIE KPUBbIE),
NPUCYTCTBYIOT MOMEXM PasvyHON NPUPOAbLI 1 BMAA - LYMOBOWA (POH
NOHOrPaMMbl 11 BEPTUKaJIbHbIE NOOCHI (COCPEROTOYEHHBIE NMOMEXN)
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Nonorpammer. [pumep
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Nonorpammebl. Ewe ogun npumep

a b
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NoHorpammebr. [pobnemsi

@ HeobxognmocTtb unstpaumnu
o [etekTupoBaHue 6e3 yuutens

o Knaccndukaumns 6es yuutens
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NoHorpammbl. Cxema pelueHus

© [pocTbiMn MeToAamMu BbifensieM n3obparkeHne — nosyyaem cnabyro
pa3MeTKy

@ Oby4yaem HelipoHHble CETU, YHUMCS BbIAENSATH OOBEKTI

© KnacTtepusyem aBTOSHKOAEpPaAMU Ha KACChI
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Nonorpammel. [NpenobpaboTtka

a b

Puc.: a — meananubiii hunbTtp, b — bunbTpaums maTtpuueii csepTku
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Nonorpammer. MeTogbi

©@ K-Means
@ DBscan
© Mean shift
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N
DBscan

HocTtouHcTtea
© He Hapo 3agaBaTh YNCAO KNACTepPoOB
@ MoxeT HaxoauTb KnacTepbl ntoboli hopmbl
© VYcroiiune Kk BbIbpocam
Q Tpebyet Bcero aga napameTpa
HepocTtaTtku

© ANropuT™m HepeTepMUHNPOBaHHbINA
@ TpebyeT noHuMaHus macwtaba n JaHHbIX ANS 3afjaHnsl PacCTOSHUS €
u 4ucna Toyek N
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Nonorpammebl. Pesynbtathl DBscan

a b

Puc.: a — opuruHansHoe nsobpakenne, b — pesynstat npumenenuns dbscan’a
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N
Mean shift

ZX,‘EN(X) XfK(Xi - X)
EX,'EN(X)K(X,’—X)

m(x) =

HocTtouHcTea

© He Hapo 3agaBaTh 4MCNO KNACTepoB

@ MoxeT HaxoanTb KnacTepbl Ntoboli hopmbl

© 3aBUCUT TONBLKO OT OAHOrO MapameTpa: pa3mepa OKHa
HepocTtaTkun

© Buibop pasmepa okHa HeTpuBManeH

@ YacTo Tpebyet apganTueHoro nogbopa pasmepa okHa

A. M. Ipaves (PKH BLL3) Deep learning systems 23 unioHs 2016 r. 16 / 19



NoHorpammel. Pesynstatel MeanShift
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HanbHeiiwas paboTa

© OO6yueHue HelipoHHbIX ceTeid Ha Base BOT Takoili cnaboii pasmeTku

@ TeopeTuyeckune nccnenoBaHusl apxXUTEKTYpbI
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OcHoBHas nuTepaTypa

ﬁ Li Deng and Dong Yu. Deep Learning: Methods and Application — Foundations
and Trends in Signal Processing Vol. 7, Nos. 3-4 (2013), Pages 197-387

ﬁ J. Schmidhuber. Deep Learning in Neural Networks: An Overview — Neural
Networks, Volume 61, January 2015, Pages 85-117

@ Y. Bengio. Learning Deep Architectures for Al — Foundations and Trends in
Machine Learning 2009

ﬁ Y. Bengio and I. J. Goodfellow and A. Courville Deep learning — Unpublished
(book in preparation for MIT Press),
http://www.iro.umontreal.ca/ bengioy/dlbook 2015

Y. LeCun, Y. Bengio and G. Hinton Deep Learning — Nature, Vol. 521, pp
436-444., 2015

ﬁ A. Babenko, A. Slesarev, A. Chigorin, V. Lempitsky Neural Codes for Image
Retrieval — 2014

@ A. Krizhevsky, I. Sutskever and G. E. Hinton ImageNet Classification with Deep
Convolutional Neural Networks — Advances in Neural Information Processing
Systems 25 1090-1098, 2012

A. M. Ipaves (PKH BLL3) Deep learning systems 23 unioHs 2016 r. 19 / 19



