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el

Cleo|d QEQIZEE o3 322 W2 ME [LO0|H REQZAM
(stacked denoising autoencoder)= AZE H|X| = At 2&0f| E2

RELICH HX| 2 AFE2 O] YHSS &80 2011 ICMLE A A
o g2l H|X|=-Mo| gt& MEIX|(Unsupervised and Transfer

Learning Challenge)0ilM £2 X8 HEJSLICH

20004CH = HHHIX[@7t 0|1 = 2E2|2 gt

7| 218 Theano& TH=0{ S7HMELICE O] HH A2 =& MilaZ2 ™
greict. 20104 O] =7 E AJNSt =20 = MYA HOAEZHJames
Bergstra), 22|d|0jl 22 2|(Olivier Breuleux), Z2{|H|2|3 HIAE|H
(Frédéric Bastien), ItAZ 22 2t X A IS 7|8 HIXI2HS
(Guillaume Desjardins), Z=X| T 52|AH(Joseph Turian), H|O|H|E

=o2|(David Warde-Farley), 240t HIX| 27 M X2 Ero{gH&L|Ct.
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Theanot IHO|M(Python) A2 &M S 7|S 2 BEFHSHD, 0| S W2
A A= ZEZ B F= 7|2 4 HIAZ (symbolic

expression compiler)L|Ct.

Theanol| 1 Hu EZE x}& 0|2 (automatic differentiation) L]
Ch. AF X7t opo| MO 2 ChAHY HHE, 2 HIA (tensor) AHO|2] A&t nHY

2 H95tH, Theano= 0|E A4 S & de2i I (computational graph)

AL M ZXE7F X|LEX|A| AR AL 2ot 7| = LR E E0|2{ 1, #X|

MO Of QH Mol Hef R A2 HH 1 RUE IHSOR ML

M S22 SHE/ O] S JLICH FE| 2 ALt J2fZE= C A0 2=
E XS A AL, K| A Lt 2fo|HE 2| of AIH|C|OHNVIDIA)S| CUDA
£ Edll CPU2t GPU(graphics processing unit, J2{T 2| ZX])0{| A
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Theano= ¢4 QL MTE MO|X| Qi1 FHILI REE 2 £ U= QEL
A(open source) 2T EQ0{2 S ASLICE T Mofl= XM ATE

AN E 2h=S o=HO0| A= AFE0| REIMSLICE Theano?t S7HE[X CH

T2 H7H|7F gl tighel sholLt TRl AT AL H WX %2 mbo|H
IER S MALS HAIStD GPUR Y & UA =IRXELICH Mila

HTAH2 TheanoE HIEH Q= 8t WK X}=Q Deep Learning
Tutorialset H7E 210|E2{2| Pylearn2T &7H SIHHELICH U2 st
Aot UL O] REZ|HOIM REQIZH, S E MAY(CNN), =&

)

MZY(RNN) 22 22| HE[E A0t FEZ S AASLICH AlM

J2jE, X+ 0|2, GPU 222 SfLt

T &Z0M O] FHHSLICE O] A7t O] =

H2 HM8HO|A CHELICE
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RGLICH A AR ol A= At2to| HIO|E{ oM o EXE EEX
Y A5t 2271 BASLICH 0| EF Bt (feature
engineering)O|2t11 BL|Ct O| & S0 AtZIOM 22ME H= ES
Atgtol Oj2| ™Mol = AJLICt BtH B St&(representation
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=
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Transactions on Pattern Analysis and Machine Intelligence] Ol

lRepresentation Learning: A Review and New Perspectives) £
UHHSLICH O =22 YANIKIS BH e H7E Haleln, E2 B

30| Zt3=0{0F 2 HE Tt fo =2 o| A HEkg MAIRSLICE

O =E0| Z=g i 7t24| StLt= 24t EHALICH Ho{E sR2 =

Ch 0] =22 B4t EHO| HHS B3| BHOM BRI k-
7 RS 2 E2| 22 WYL U2 TS NS FHOR Liwain
ChHI2 B 4ol B[St TF2tOEl 7 BRBtLICE wrot of2] SHo| S
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2240t HIX| 2 HI8Z GANz Of&IMo| EF

M=Z2 Ho]E{ S 2HS0] L= 22| ol2{s

2010CH R EHB{ I 2 ARl & EX| Q1AL S QA XA K2 22
2Ol 2 dE HAED JAUSLICH o] dt= F= X

(supervised learning, ZM|2t HES SH =10 HiRA| ot= SH
F(classification, &1210| 0{= HE0l| £ot=X| 7t L= ) 2pA| 0| A

LitELICEH 2 HO[H S M=

e
mun
2
=
rr
0=
0x
H

T

2l (generative

model)2 O{T5| 0{242 A - A LHH 2/ E 2t AASLICE

(probability distribution, 0{% 0| &O}Lt X}Z= LIEHL=X]S LIEHHA

DUES ME22 EES B2 o 022X A9l 26 FE2(Markov
Chain Monte Carlo, MCMC)Lt Z A ME2(Gibbs sampling)0il 2| &

YELCL o223 T Mol 2H|IFIEZ = dM JEfE =W HHHE HAIE

(-

r

F810| 2H=510q, fots B XA &2 At 22 B0 "Xt Looks

Ol w0l = = 7tX| 2 2 E0| JAJSLICH A= Hst A
(partition function)LICt, ERst A J7tstt BE 2R SHES
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20133 20140l = HE @ EQITL(Variational Autoencoder,
VAE)7t SEMELICH HE QLEQIIAH = AHLSHI| S Its =
(likelihood, 20| | C|O|E £ H0OtLE OHTSHA| HHSH=X| LIEL
We 2h)E 2E ChE = tfal, O 2te| ohekel HE stet(variational
lower bound)2 %| X251 Z2H|E 22 MSLICEH S22 ZIXO|/UX]|

ot ol Ao = BhE O|0|X[ = ZHE 2|7t S3l6 K= B0 ULt X

HAXSOIA ERet A2 023 X H|Qlo|Lt 7hs ol 21 AlM glo| =
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CES
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o ZE A

201493, ZE2|2 g w0 M 240t HIX| 22| X|= & 2 BiAfay o
Moot 2HZL2(lan J. Goodfellow)7t O] X0 MZ22 B2 H=sUS
LICt XE2= #IX|Q, 0t F2Y, 22|10 AFH S=Ql T FH|otHt

Cl(Jean Pouget-Abadie), H|<C| O|2Xt(Mehdi Mirza), & #{(Bing
Xu), HIO|H|E Y EZ 2|, N EZ 2XI0|Z(Sherjil Ozair)2t &H =&

{Generative Adversarial Nets) £ ¢l NIPS &t2|of dHEH&SLICH
THELE= 0| =29 M1XNX0o|H, MMM Mo MAU(Generative
Adversarial Network, GAN)2| HHXIZ H2| 22 UELICH HX| L

= X = 0[Xt SSKAIZ 0] Aol HSLICE

GANZS| 34l oto|C|of = A& 0| 2(game theory, 0{2] ZO{Xt7} M Z 9|

Metg DRfoin WSOt AES £3t0 2 EMsts 82)0| 291 N2 4

fd

oo

)M LI ELICH =22 0] #ZE /IZX|H E 2UE= =1t 0|2

—

Zte{Li = Z&0)| Sloio] 2Lt

GAN2 SHO0| MZ gl & 7He| MFAUO = O| RO FL|CtH MMX}
(generator, G)= ?IXH A2 LELICL YHX= 2E2 2 &2 =Xt

EOl

=2 F2¢! &S HEl(noise vector) zE Yot MA| C|O|E{2t H2
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7t B2 G(z)E T=0 YLCh HdXte] S E= TEXIL RO ZHE

JIWE TIMZ ZZSHA 2EE AL

mHXHdiscriminator, D)= A& I&t2 TEL|CH THEXHE - E G|
O|E{7t &Nl HIO|E xUX|, MMHX}7} BHE Tt G(z)IX|E 742{LHOf Ozt
1 Ato|e] &HEZf8 = &LICt 10 7t7t242 XMt2tn Thots

= —

00i| Zt7t 242 Jimp2t 0 mERSE Q1L CE,

=

=

FHE= 7|24 V(D, G)E T ALt O] 2HA1= min_G max_DV
D

CIOIE 0l = D(x)7t 10f] 74 Ztut H|O|E{ofl = D(G(z)) 7t 00 7HA ==

St0] O] 242 x| htste] ghifct, M-dxts HEXIL IS EIN 2 22t
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XH= D*(x) = p_data(x) / (p_data(x) + p_g(x))4LICt. 64 7| M p_data
= A Ho|E{e] 2XO0|1 p_g= MAXt7t BHE0] L= H|0|E 2 2X

LICt O HIO[E{ 7t X 2ZOIM L2 7tsdat WEXUM L2 7t

4 S Hlwet H| 202t OsiE 4= /S LICE
Of | o HHEXE I8 gh0fl tHstH V(D*, G) = -log 4 +2-JSD

(p_data | p_g)2te Zat7t LiZLCH HM-AfE ik (Jensen-
Shannon divergence, JSD)2 F && 22X 7} HOL CHEXIE M=
T2, 5 2EJ A 22 00| ELICE XX THHXLE AFE5H= 0|2
H ZUHM = QHXE SEA7|= 20| | o[BS 22t M dXte|

Z X AO[S] X10| & E0|= Yt 2Lt A0l B ™ SLIL

0| X}0|7t 00| == XIH, & p_g = p_dataZt = EEX}= TRt 7t

£ 78 = oA =0 2= 20 1/22 L= &LIC 0[240] O] AlYe
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Q20 HIX| MI8Z GANz Of&IM Q| EbM

GAN 0| 22| H3|Q} W TtA
{Deep Learning)

GANO| ZHE 7 XS 2 0|2 YUTAZI o HY HHS WSUS

L|Ct. 2015'E0fl= of| 22| HIE (Emily Denton) S0| {2 s & =2| GAN

= HAXNCOZ U2 LAPGANS ZHEJ D, 22 of W2l 2HEH = (Alec

Radford) 2 0|0|X| M2|of Zot ghd= 2B (convolutional

neural network, CNN)2t GANS 238t D

BigGAN, StyleGANMZ O 310 Fulot BHO| O|{&LICt GAN A
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Hest 2 St 2= oM

20144 9, =2 OFF A 3t (Jacobs University)2| E0|E2| HtS
CtLt?, =E2|S tistu o] =dH, J2[1 HX|E= =& (Neural
Machine Translation by Jointly Learning to Align and
Translate) £ S7HYELICL Ol =22 OISl 2 A at& HH &3
(International Conference on Learning Representations, ICLR
2015)0ll M HEE|IASLICH HFSCILEL 7 M1IMAMR LD, ZF ot HIX[

7t T E O|EAS LI

=22 HMEo L= HH(alignment)2 HIYE 2| HHO{7t RS o=
CHO1Qt CHSSt=X| ®A = LULICE 7|1E SA4H 7|4 HA M= BES
HEo| THAE ME2|X|T, 0] =22 FE 3t HAZ 5Lt A
M eSS ELICH 2B 2 0| 22 S RNNsearchgtd £
SLICH F 20| 2R3 20| F2|E 7|22ICh= 0| o] EaAl2 ol
M H|7{L| & (attention mechanism, 2| &= ZHk|)0|2t= 0|22
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M, Q1 AE = Yutsk 23 MAL (bidirectional RNN)2E /2S¢
SLICL StL= 222 ollM FI 2, CHE St RO 2 Si&LCh
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Y29 jHm ttofof CHel &= wa¥el ZutE 0| 22 AE T4
(annotation) h;2tx® EL|C}, O|Z | SHH h;of| = O Tho{o| AZF et}
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model)0| 22| 2} tho{7} x|z Lot 2 J=XIE H+= ijdL|Ct.
CIREQ X MEl si-12t M hE T2 MZAL0| 0] " e = a(si-1,
hj) = vaT tanh(Wa si-1 + Ua hj)) £ AlIALICE 07| M Wa, Ua, va= 'HS

A 2B HA = e S El= 7HEX

1o
I
Il

Mix, o] HeE0f| AZEMA(softmax, (2] LS &0| 191 H|EZ Ht
£ &) E MESI0 Ol ISR ai = exp(en) / Zx exp(e) & 78
LICt. O] 7t K| = it tH THO] £ TS off 29 jHm THo{of] ZotLt

FO|E 7|20{0F SH=X| & LIEIU = & B 27t gLt
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|y, =+, yi-1, X) = g(yi-1, si, ) S T LICH 2 TN E HE Sttol| &

Of = 27+ O El AYLICt.

>

= HA D Trofot F - TRl M ROt BX =X e B2, 225

ZE2HAYOZ FLICL MAM| AR 2&0|A RNNencdec-302 13.93H,

0i3l 220l gl Ero{7H SOf UX| B2 BB M HE 2424 24.19%,

26.71%,31.44%, 34.16 0| &LCt.

O 22 st& A2 RNNsearch-50*2 MA| 2&0f| A 28.45X, 0{%] g ¢t

07t gl= E&0IM 36.158 2 7| SYSLICE |1 7|F0| & & 7|t
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80,000 Hours Podcast. #243 - Yoshua Bengio thinks he knows
how to build safe superintelligence. Host: Rob Wiblin.
Recorded April 16,2026, Published May 7, 2026. &2 £ 7|
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ACM. ACM Fellows: Yoshua Bengio, 2023. ¥/ & 27|
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Association for Computing Machinery (ACM). ACM A.M. Turing
Award Booklet 2018: Yoshua Bengio, Geoffrey Hinton, Yann
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Association for Computing Machinery (ACM). Fathers of the
Deep Learning Revolution Receive ACM A.M. Turing Award.
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Translation by Jointly Learning to Align and Translate.
International Conference on Learning Representations (ICLR
2015), arXiv:1409.0473.
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Trade, Lecture Notes in Computer Science 7700, 437-478.
Springer, 2012. ¥ & 27|

Bengio, Y., Bengio, S., & Cloutier, J. Learning a Synaptic
Learning Rule. IJCNN, Seattle, Vol. 2,969-974, 1991.
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