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e Adversarial nets

minmaxV(D,G) =E,_, [l0gD(X)]+E,., »llog~D(G(2)))]
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« GAN

“Generative Adversarial Networks”

Goal Method
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—> Real(Kurt Cobain)

\J

—> Fake(Not Kurt Cobain)

Dataset

Noise ——>

Latent code
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But...

0.001

. - MK latent codel| X = 225t
1.000 = ofA0] 0o{2{Z(entangled).
0.007

Latent code
0.005
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’? . A K| latent codel| = EE&SIG

Let's make the latent code simple.

[0.001, 0.008, ..., 005] —> [005]

The proper generation is difficult.

LY gzrjlegsnzraionnst

=

= ol M0| o{2{Z(entangled).

How about adding latent code?
|
0.001 10 |
0.008 | O I 7
1.000 | O | €
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|
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0.005 1]
1 |
Z ! C 1 : Condition
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Ignore the additional latent code ¢

minmaxV (D,G) Costfunction2 =83}0f c2| &2 ¢
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 Mutual Information

(X;Y)=H(X)-H(X]Y)

P(XNY)
P(X)P(Y)

1(X:Y) =

ISL Browser

«->C |

[0 https://isl.cnu.ac.kr

I x
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P(SL) = 0.07754
P(UL) = 0.00971
P(C) = 0.02964

P(SLNC) = 0.01833
P(ULNC) = 0.00563

Supervised Learning Q Supervised Learning Clustering Q
A At 9F 107,000,0007H A A A1t f 25,300,0007H
Unsupervised Learning Q Unsupervised Learning Clusteringq
Z A4 Z 3t F 13,400,0007H A At °F 7,770,0007H
Clustering Q Deep Learning q
ZA Z 1t 2F 40,900,0007H ZAA Z 1t 9F 1,380,000,0007H
‘% AL Ato|o| @ik Tpep

P(SLNC) _ 001833 .00y
P(SL)P(C)  0.07754x0.02964
PULNC) _ 000563  _,oceian
P(UL)P(C) ~ 0.00971x0.02964
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 Mutual Information

Maximize

Hard to maximize directly as it requires access to the posterior P(c| x)

VAE Seminar (18.07.23)

min L(¢, &, X)

L(¢, 8, X) = ReconsthogtionEfr |+ KIRegularizaltion
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e Variational method

P(c|x) Q(c| x)

Intractable(Very complicated) Tractable(e.g Gaussian)

— c.f Conditional Entropy

H(y [x)=—[[P(y,x)InP(y | x)dydx
|(C;G(Z,C))=H(C)—H(C|G(Z’C)) (1) Product rule

H(c|G(z,c))=—[[P(c.G(z,c))In P(c| G(z,¢))dcdG(z,c) =—[[P(y [ x)P(x)InP(y| x)dydx

=—[[P(c1G(z,¢)P(G(z,¢))In P(c| G(z,¢) dcdG(z,¢)

minmaxV, (D,G) =V (D,G) - Al (c;G(z,c))

=-[[P(G(z,0))P(c| G(z,¢))In P(c| G(z,c) HcdG(z, c)
= —[ P(G(2,€) JEc-p(o I P(c'| ) HG(z.€)

_Ex~G(z,c) |_Ec'~P(c|x) [In P(C|| X)]J I (C;G(Z’ C)) = H (C) + Ex~-G(z,c) I_Ec'~P(c|x) [In P(Cll X)]J (2)
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« Variational method Q(c| X) Tractable distribution

|(c;G(z,c))= H(C)+E, g [EC.~P(C|X) [In P(c| x)]J (2) — c.f KL Divergence on
D (P|IQ)= EH,{In—}
Dy (P11 QX)) = Eypi| N ) o
KL ¢~ Pelx) Q(c'x) DKL(P | Q): 0.3z

- Ec‘~P(c|x) In P(C'X) o Ec'~P(c|x) In Q(Cll X)

Eepiep INP€'X) = Dy (P X) | Q(C' X))+ Eco_piep INQ(C] X)

I(C;G(Z’C)): H(C)+E, 0.0 [DKL (P(C'| X) || Q(c'| X))"‘ Ecp(n INQ(C| X)J (3)
>0

> H (C) + Ex~G(z,c) lEc'~P(c|x) InQ(C" X)J (4)
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e Variational method

1(¢;G(2,€)) > H(C) + Ex_g00) [Ecmrie INQCT )| ()

P(c|x) : o{H3| .

Lemma
Ex~X,y~Y|x[f (X’ y)]: Ex~X,y~Y|x,x‘~X|y[f (X" y)]

L, (G,Q) = H(C) + Ec_pe) o000 INQCI X)] (5)

=H (C) + Ex~G(z,c) |.EC'~P(C|X) In Q(Cll X)J

mGin mDaXVInfoGAN (D.G.Q)=V(D,G)- 4L, (G.Q)
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Results#1 MNIST (continuous)
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Results#1 MNIST (categorical)
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Results#2 Fashion MNIST (continuous)
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o Results#2 Fashlon MNIST (categorical)
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Summary
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Mutual informationS £l 7=l codelt HER A 7to| A5 S Hojgt

ZO0 %l codes 1 YWEHO| L2} categorical(discrete)or continuous
of MADS

E A=, 25 A= S
ol st5kl= A= =20olat,
fake fake
(Xreat @ata)] | ( Xyake ) (Xreat @ata)] ([ Xpope |

[C {-:Iass]] [ 7 tnnlse}]

[C[Iatenl;}] [E.' [nnlse}]

Conditional GAN InfoGAN
(Mirza & Osindero, 2014) (Chen, et al, 2016)
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Future work

GAN Research Tools

Vi M

Vv \4

\4 M
LS GAN | Python executable & Ul
BEGAN

| Pix2Pix

| Cycle GAN

| Novel GAN(about depth)
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| Know What You Did
Last Faculty Other Research
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| Mathematical theory [ | Ice Propagation

| LSM applications
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