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Ejll%ﬁj__\\_g (X]_/yl) (X2/y2) (Xt)yt)
— X,: “Open the front door” &L\ FHFE 0) BRI
—y,: “Open the front door”

AT —3EE T byNDEEZRZFE
T AREF:

—x: RADBFE ER

— y=f(x): “Turn on the light”
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 BPTT (back propagation through the time)
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Deep speech 2

e End-to-endDH =2
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Normalization
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REXE BEHREFE FEEREH (HBWEE
Amodei et al., Deep Speech 2 : End-to-End Speech Recognition in English and Mandarin
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RNN&LSTM (long short term memory)

1 ? O
RNN Jtanh] .

LSTM
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Bidirectional RNN
o

/Hidden layer \ /Hidden layer \ ﬁ-lidden layer \

g g g
Forward layer
. Iy—{ LSTM | o LsT™ | o LsT™ |
Backward layer t 5 '
ST s { s
\_ 2N AN /

O X O

* RNN/LSTM BREFTOAANLRKEDH 1% Tl

 Bidirectional RNN/LSTM BBED A NERFED AN SIREDH 17 T8
A4 FRINZIIMEZ DDA T4 FRIZIEEZ LY
Look-ahead convolution: H5MLEOHIBELIZIAT YT R EZTODRIHRD A F
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Connectionist temporal classification (CTC)

e RNN/LSTMIF1IAAIZLT1FHIZH B

 RNN/LSTMAADEFRIFNEZDTIL—LIF—ELAEL
— BEREBOANBTE(MECC) DAALTL—L(eg,

20ms) &, BREE R (OCFI)D—XF
e CTC: J-\I_Jjjd);égljﬁb\if&éiﬁéo)

— NNIZRZItDREFENHOXF THHERE TR
y=(Pr(y®="A"|x1), Pr(y="B"|x"), ..., Pr(y®="2"|x"))

— FiAly=yD) y@  yOEIFfR”CAT” D8 R=TF BlYH

'5”CAT”75\_¢._EZ§1’L%>EE HPpr(“CAT”|Y)
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T-2 T-1 T

« THNFE*ETAHE CATEZSHATRIRIKAIZ

— **CAT, *CCAT, *CAAT, *CATT, CC*AT, CCT*T, ...

- INLETHYDLERSNIERZELELE. ChZE
BRENET S

Graves et al., Connectionist Temporal Classification: Labelling Unsegmented Sequence Data with Recurrent Neural Networks
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Deep Speech 2 KD EFERMEEL

R

Read Speech Accented Speech
Test set DS1 DS2 Human Test set DS1 DS2 Human
WSJ eval’92 4.94  3.60 5.03 VoxForge American-Canadian 15.01  7.55 4.85
WSJ eval’93 6.94  4.98 8.08 VoxForge Commonwealth 28.46 13.56 8.15
LibriSpeech test-clean ~ 7.89  5.33 5.83 VoxForge European 31.20 17.55 12.76
LibriSpeech test-other 21.74 13.25 12.69 VoxForge Indian 4535 2244 22.15
Noisy Speech
Test set DS1  DS2 Human

CHiME eval clean 6.30 3.34 3.46
CHiME eval real 67.94 21.79 11.84
CHiME eval sim 80.27 45.05 31.33

REXF FHEFE FERREH (HWRFE 16
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Caption to picture

A small bird A small yellow  This small bird
The bird is A bird with a This small with varying bird with a has a white
Text Thisbirdisred  short and medium orange  black bird has shades of black crown breast, light
descigtion and brown in stubby with bill white body  ashort, slightly  brown with and a short grey head, and
color, with a yellow on its gray wings and  curved billand  white under the  black pointed black wings
stubby beak body webbed feet long legs beak and tail
64x64
GAN-INT-CLS
(22]
128x128
GAWWN
[20]
256x256
StackGAN

- A; ~> o I e - R
Figure 3. Example results by our proposed StackGAN, GAWWN [20], and GAN-INT-CLS [2”] conditioned on text descriptions from

CUB test set. GAWWN and GAN-INT-CLS generate 16 images for each text description, respectively. We select the best one for each of
them to compare with our Stack GAN.

Zhang et al. StackGAN: Text to Photo-realistic Image Synthesis with Stacked Generative Adversarial Networks
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From ;£ (HanZi) to €= (Hangul)
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B OPE R I IE TE OB E OHE E
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zi2zi: Master Chinese Calligraphy with Conditional Adversarial Networks
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 Generator&Discriminator® 7 LA ¥ —@ min-max’ — s
— GeneratorlJELBF RIS A BDOY U TILEERT HEOFS
— DiscriminatorlXER YU TILERMD YT IVER D TEHEIFE
— Generator&Discriminatorz X B [ZE #7. GeneratorMAYID Y2 T)LIC
SEVNHUTVEERT B

Y

0

ELE

£ EG: Al D
(Generator) (Discriminator)
3| E= AN 7 I RSP o YA A E LAY E E LL
BEZERT HEOFE BRI DLS (2T

D

[1] lan J. Goodfellow, Jean Pouget-Abadie, Mehdi Mirza, Bing Xu, David Wardezrle/mgwerjlﬂOzair, Aaron Courville, and Yoshua Bengio. Generative
adversarial nets. In Advances in Neural Information Processing Systems 27, pp. 2672—2680. Curran Associates, Inc., 2014a.
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GAN® H R 2K

* Notation

— P HEBOMRELI-WNT—2D N

— PeERETILLERT 5T —2D 7%

— zERETILDEELTERTHEHDEREN

— GHERRTETIL G(z)=xIZE R EE

— D: #BIETIL D(X)IXEANFE R (real or fake)
* Generator: DIZEAHAMBEMNMET I 5LO(ZGEFEE L=
* Discriminator: DD AIFEEMN LN HLIIZDZFFEELT=LY

minmaxV(D, &) = Exnpy,.. [l0g D(2)]
+ Eaxnp,[1 — log D(G(2))]
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|

Stride 2

N

CONV 4
G(2)

LB A R 5% B A 1A (transposed conv) A R EI{R
B YA XZEMSE. EEZEAEDIET  64*64, RGBEE

100 JT—FRELEK
BOTHSIAIE—FEHFAHF AN ALY
RKEWH A XDEFEHBTVTEER

Stride 2 16

Project and reshape CONV 1
CONV 2

Discriminatorl&CNNIZ K BB 2 823 DN FIATES

Radford et al. “Unsupervised representation learning with deep convolutional generative adversarial networks.” 27
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Real&fakeZF BRI AL T/ORIVFAE—iG%k T /IME(real&fake DN IE LRI TESDKDIZDEFEF)

X ~ P G(X) > (Xpye fake) — N“Em\%hﬂ%
> D) —> D)
X~ Paate — > (Xreali real) _Hgn Ezn Py log D(x)] + E.op [1 — log D(G(2))]
ERETILOREIL

FakeZ & L Tlakefll MV ORI FOE —EkFwm Kb (fakehSreal BRI SN B LS IZGEEH)

X ~P, mﬁ (Xeyee fake) — WA ERIE
—>1  D(x) [—> D(x)

- /
X ~Piata —> (X qy real) — mngszz [1—log D(G(z))]
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