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Ecnn B CKpbITOM Clloe pa3MepHOCTb
MeHbLLUe, YeM BO BXOOHOM, TO
ncnonb3yeTtcsd And yMmeHbLUeHUa
PA3MEPHOCTU BXOAHbIX AAHHbIX

A ecnu B CKpbITOM crioe borblLue
HENPOHOB, TO MOXET UCMONb30BaTbCA ONA
n3daBrieHna gaHHbIX OT UCKaXXeHUN U B
LenoM reHepauun AaHHbIX, MogaBasi Ha
BXO/ LUYM



Generative adversarial networks(GANSs) —
copeBHOBATEJIbHbIE CeTW
icnonb3yoTca 2 HEUPOHHBbIE CETU, OOHAa YYUTCH
reHepupoBaTb AaHHble, a BTOpad(aANCKpMMMHATOP) YYNTCA

pacno3HaBaTb, pearbHble N 3TN JaHHble, UK
CreHepupoOBaHHbIE CETbIO

Mpumep U3 AaHHBIX X
( HaHHble \

' | Mpumep
Aunckpummnarop D — HACTOALWMK KUK
_ . - NOAAENEHLIA?

5 BexTop
' F’acnpe,uenerme\ Wwyma z
wyma p(z) / ¥, Teeeparop CreHep1poBaHHbIii
j npumep G(z)




*Hanpumep, reHepaTnBHasi ceTb ynogobnsietcs
danbLWMBOMOHETUYMKY UNU NoaaenbIiBaTento KapTuH, a

OVNCKPUMWHATUBHAS — 3KCNEpPTY KOTOPbIN CTPEMUTCS
pacno3HaTb NoOOerKy.

*B nonynsapHoM npunoXxeHunm reHepaumm 4ernoBeyYeckmnx
L B Ka4YecTBe NOANMMHHbLIX OAHHbIX BbICTYNaloT
peanbHble doTorpadun, a reHepaTtBHas CeETb
NbiTAeTCA CcO30aTb CKYCCTBEHHbIE NXLA, BapbUpyH
KOMOUHAUMN TaKNX NAaTEHTHbLIX MapaMeTPOB, KaK LBET
BOMNOC, Nponopuunn nuia, paspes rnas, dpopma Hoca,
pa3smMmep yLwen, Hann4ne bopoabl N yCoB U T. O



PekyppeHTHble HC

*loesi B TOM 4YTO MeXay HEMPOHaMK cO34atoTCs 0bpaTHbLIE CBA3MN,
brnarogaps 4emy ceTb MOXET 0bpabaTbiBaTh U 3aNOMUHATb
nocnegoBaTernbHOCTU BXOAOB, TO €CTb Y HEE MOSIBIAETCS
HEKOTOPOE Noodbune KpaTtkoBPEMEHHOM NaMATU(HaNpPUMep,
3anoMmnHaeT NopsiaoK CNOB B NpeanoXXeHnn 4Tobbl Npeackasartb
crnenywoulee)

« [1Nns1 3TOro HY>XHO UCNOob30BaTb Oonee CroXHble HEMPOHBI, B
KOTOPbIX XPaHUTCSA CKPbITOE COCTOSAHME(AYelKa NaMATH)
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one to one one to many many to one many to many many to many

Each rectangle is a vector and arrows represent functions (e.g. matrix multiply). Input vectors are in red, output vectors are in
blue and green vectors hold the RNN's state (more on this soon). From left to right: (1) Vanilla mode of processing without RNN,
from fixed-sized input to fixed-sized output (e.g. image classification). (2) Sequence output (e.g. image captioning takes an image
and outputs a sentence of words). (3) Sequence input (e.g. sentiment analysis where a given sentence is classified as
expressing positive or negative sentiment). (4) Sequence input and sequence output (e.g. Machine Translation: an RNN reads a
sentence in English and then outputs a sentence in French). {(5) Synced sequence input and output (e.g. video classification
where we wish to label each frame of the video). Notice that in every case are no pre-specified constraints on the lengths
sequences because the recurrent transformation (green) is fixed and can be applied as many times as we like.



LSTM —long short term memory(nogarun
PEeKKYPEHTHbIX)
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U(Wfil?t = Ufht_l S 5 bf)

g = O(szt +U;hi—1 + bi)

0 = c(Woxy + Uyhi_1 + by)

¢; = tanh(W.xs + Ushi—1 + b.)
h: = o4 o tanh(c;)






6 Backfed Input Cell
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_ InputCell

g Noisy Input Cell

@ Hidden Cell

© Frobablistic Hidden Cell
@ spiking Hidden Cell

@ outputcell

. Match Input Output Cell
. Recurrent Cell

' Memory Cell

. Different Memory Cell

Kernel

Q Convolution or Pool

A mostly complete chart of

Neural Networks .........
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Perceptron (P) Feed Forward (FF)  Radial Basis Network (RBF) "4 VS,
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Recurrent Neural Network (RNN) Long / Short Term Memory (LSTM) Gated Recurrent Unit (GRU)
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Auto Encoder (AE) Variational AE (VAE) Denoising AE (DAE) Sparse AE (SAE)
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Markov Chain (MC) Hopfield Network (HN) Boltzmann Machine (BM) Restricted BM (RBM) Deep Belief Network (DBN)
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Deep Convolutional Network (DCN) Deconvolutional Network (DN) Deep Convolutional Inverse Graphics Network (DCIGN)
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Generative Adversarial Network (GAN) Liquid State Machine (LSM) Extreme Learning Machine (ELM) Echo State Network (ESN)
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Deep Residual Network (DRN) Kohonen Network (KN)  Support Vector Machine (SVM)  Neural Turing Machine (NTM)
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