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ѿ  ∆ ԅ GANs 

1.  

̆ ᾢ ԅ ∞≢ Ȃ∞≢ ̆ Ἕ№ ѿ ̆

ѿҩ∞≢ ̆ ҩ∞≢ № Ȃ׆ № x ԍ ≢

y ̆ ѿҩ ᴆ P̂ y|x Ȃ̃ ҩ ᴆῤ ֟ № ̆

Ἕ № ѿ ̆ ҩ№ ׆̆ № x ҩ№ Ҭ ֟

̆ P̂ xy Ȃ̃ΐᵣ ץ ̔ 

http://blog.csdn.net/zouxy09/article/details/8195017   

 

2.  

 ԅ ∞≢ Ῥ̆ ԅ̆ ₮ԅѿ

̆ ᵣ  ̆ GANs ңҩ ѿ̆ҩ ѿ̆ҩ∞≢ Ȃ

∞≢ ԍ∞ ѿҩ Ҍ ׆̂ ̃̆

ᴋⱵ ⇔ ѿҩ Ἕ ѿ Ȃ Ṝ ңҩ

̆ ңҩ ѿ ̆ ֟ ѿ ∞≢ ̆ ∞≢

∞ Ẋ̆ ңҩ Ҭ̆ңҩ ⱬ ̆

⌠ Ȃ̂ ӥֽ׃ GANs ̆ᵖ GANs ̆Ҍ

Ἕ ῒ̆ז ̆ ȁ ̆ ᴋᵥ ̆ GANs

Ȃ̃  

 

3.  

Ẋ ױ Ώᵣ minst̆ ῀ ץ ԋ

Ҭѿҩ ̆ ₮ ѿ ᴺ fake imagĕ

Ҭ Ώ real  imagĕ fake image real  imageѿ ᴰ ∞≢

̆ ∞≢ ₮ real fake ∞≢ Ȃԍ ̆ѿҩ GANs

ԅȂ 

ṿ ̆ G ∞≢ D ץ ̆

∞≢ ᴋᵥ └Ȃ  
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3.1 ╠ ᴰ  

1.  

1ȁ ױ ֟ ѿҩ ᵬҹ ̆ ֟ ѿҩ

̆ᵬҹ Fake Imagĕ ᵬ D(z)Ȃ  

2ȁ׆ Ҭ ѿ ̆ ̆ᵬҹ Real Image, ᵬ xȂ  

2.  

1 2֟ ₮̆ᵬҹ∞≢ ῀̆ ∞≢ ₮ṿҹѿҩ 0⌠ 1

ӊ ̆ ԍ ῀ ҹ Real Image ̆real ҹ 1̆fake ҹ 0Ȃ 

ᶏ ⌠ ṿ ₱ ̆ ₱ ӊ╠̆ ᾢױ Ҋ∞≢ ῀Ȃ

῀ Fake Image Real Image ∞≢ ῀ label ҹ 0

1Ȃ ∞≢ ῀ ҹ(ὼ ,0) (ὼ ,1) Ȃ 

3.2 ᴰ  

1.  

ԅ Ӈѿҩᴨ ₱ ̔  

 
ױ ѿҊ ҩ Ὲ ̆ᾢᴨ D̆ Ῥᴨ Ğ ӊ ҹ Ҋң ̔ 

ѿ ̔ᴨ D 

 
ᴨ D̆ ᴨ ∞≢ ̆ ָӇԊ̆ G(z) ԍ ⌠ Ẋ

Ȃᴨ D Ὲ ѿ ̆ᶏ x ῀ Ṝ̆ ⌠ ̆ ҹ

1 ̕ ԍẊ G(z)̆ ᴨ ῒ Ӟ̆ D(G(z))

̆ ҹ ҹ 0Ȃᵖ ѿ ̆ ԋ ̆ ԅ̆ ץ ԋ

ҹ 1- D(G(z))̆ Ȃ 

ԋ ̔ᴨ G 

 

ᴨ G Ṝ̆ ҩ Ṝ ָӇԊ̆ ץ ѿ ̆ Ṝ Ẋ

̆ᵖ ҩ Ṝ Ẋ 1̆ ץ D(G(z)) ̆ᵖ ҹԅ ѿ 1-

D(G(z)) ̆ Ӈ 1- D(G(z))̆ ҉ ≢̆ ҹԅ ѿȂӊ

ңҩᴨ ץ Ώ̆ ₱ ԅȂ 

ᶭױ ҉ ᴨ ₱ ̆Ḃ ⌠ Ҋ ₱ Ȃ 
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2.  

 

῀ ׆ Ҭ ₮ real Iamge ̆ ױ ԋ №̆D(x)ҹ

∞≢ ₮̆ ῀ xҹ real ̆ ױ ∞≢ ₮ D̂ x̃

₮ 1Ȃ 

῀ ҹ fake ̆ ױ ѿ №̆Ĝ z̃ ₮̆ ₮

ѿ Fake ImageȂ ױ Ạ D(G(z)) ₮ ԍ 0Ȃ ∞≢

№ⱬ Ȃ 

∞≢ ̆ ҩ ₱ ῒ ֜ ₱ Ȃ loss̆

ᴰȂ ᴰ ᶏץ ᴋᵥѿ ḱ Ȃ 

∞≢ ̆ Ῥױ Ȃ 

3.  

 

ԍ ̆ ױ Ạ Ĝ z̃֟ Ҭ ѿ

Ȃ № Ȃ Ӈ ױ Ạ ̆ G

̂z̃֟ ᴰ Ȃ 

ᵖ ∞≢ ̆ Ȃ ∞≢ ҹ Ĝ z̃

₮ҹ Ṝ ҹ ₮ҹ Ṝ̆ Ȃ 

₱ ҹ̔ 

 

ῒҬὈ ∞≢ ≢̆ ̆ҹ 0 1. ԍ ̆

ṿ ץ ̆ 0.5Ȃ 

4.  

ױ ⌠ԅ ∞≢ ₱ ̆ № ῒ ңҩ ̆

Ҍ ץ Ҍ ḱ ̆ Ӟױ ץ

BPẠҹ ḱ ̆ Ȃ 

ῒ ԅ Ӈ ̆ ∞≢ ᴋᵥ └̆

₮ ѿ ̆ ױ ᶏץ ᴋᵥ ∞≢ ѿҩ

Ȃ ⌠ ₱ ҩ ḱ Ȃ 
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4. GANs  

GANs ̆ ῏ ᵈ ₮ ԅ ҉ ̆ Ҋ ҩ  

https://deephunt.in/the - gan- zoo- 79597dc8c347Ҭ ԅ GANs Ȃ ӥֽ

ҍ ῏ GANsᵬ׃ ̆ ׃ ῒ Ȃ ӥ῍ ⌠ 31

ῖ GANs ̆ ῒ Ҍ № ̆ ↓↓ ҊȂ 

  Ҭ   

14 06  GANs  https://arxiv.org/p df/1406.2661.pdf  

14 11  CGAN ᴆ  https://arxiv.org/pdf/1411.1784.pdf  

15 06  LAPGAN GAN https://arxiv.org/pdf/1506.05751.pdf  

15 11  DCGAN  https://arxiv.org/pdf/1511.06434.pdf  

15 12  VAEGAN № GAN https://arxiv.org/pdf/1512.09300.pdf  

16 05  BiGAN  https://arxiv.org/pdf/1605.09782 .pdf  

16 06  CoGAN  https://arxiv.org/pdf/1606.07536 .pdf  

16 06  fGAN f -  https://arxiv.org/pdf/1606.00709 .pdf  

16 06  ImprovedDCGAN DCGAN https://arxiv.org/pdf/1606.03498.pdf  

16 06  Info GAN ԑḤ  https://arx iv.org/pdf/1606.03657.pdf  

16 09  EBGAN ԍ  https://arxiv.org/pdf/1609.03126.pdf  

16 09  SRGAN №  https://arxiv.org/pdf/1609.04802.pdf  

16 11  LSGAN ԋӗ  https://arxiv.org/pdf/1611.04076.pdf  

16 12  StackGAN  https://arxiv.org/pdf/1612.03242.pdf  

17 01  WGAN Was  https://arxiv.org/pdf/1701.07875.pdf  

17 03  BEGAN  https://arxiv.org/pdf/1703.10717.pdf  

17 03  CycleGAN  https://arxiv.org/pdf/1703.10593.pdf  

17 03  Triple GAN ҈ №  https://arxiv.org/pdf/1703.02291.pdf  

17 04  WGAN- GP ⱴ WGAN https://arxiv.org/pdf/1704.00028.pdf  

17 05  DRAGAN № GAN https://arxiv.org/pdf/1705.07215.pdf  

17 10  PGGAN  https://arxiv.org/pdf/ 1710.10196.pdf 

17 10  StackGAN++ GAN https://arxiv.org/pdf/1710.10916.pdf  

17 11  Star GAN GAN https://arxiv.org/pdf/1711.09020.pdf  

17 11  XGAN X GAN https://arxiv.org/pdf/1711.05139.pdf  

17 12  ComboGAN ѿ  https://arxiv.org/pdf/1712.06909.pdf  

18 02  SNGAN ѿ  https://arxiv.org/pdf/1802.05957.pdf  

18 05  SAGAN ⱬ  https://arxiv.org/pdf/1805.08318.pdf  

18 07  RGAN  https://arxiv.org/pdf/1807.00734.pdf  

18 09  BigGAN  https://arxiv.org/pdf/1809.11096.pdf  

18 12  StyleGAN ԍ  https://arxiv.org/pdf/1812.04948.pdf  

19 03  S3GAN  https://arxiv.org/pdf/1903.02271.pdf  

 ҉ 31 paper Ҋ Ҋ̔ 

 ̔https://pan.baidu.com/s/1Pq - LpgusBQGHLdRpZdB3qQ 

 ̔tpeh 

 Ҋ ᴪ ѿ׃ ֓ GANs Ȃ 
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ԋ  GANs ҍ  

 GANs paper GANs

GANs GANs

paper fGAN

GANs paper

tricks GANsɺ 

1. GANs  

 GANs  

 

 

ὖ ὼɺ

ɺ

ɺ

ɺ

ɺ

ɺ 

 GANs Maximum Likelihood Estimationɺ 
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 ὖ ὖ ὼ

{ὼȟὼȟȣὼ },

ὖ ὖ ὼȠ— ὖ ὼ ɺ

ὼ ὼ likelihood

ᶻ
, ὖ ὼ ὼ

likelihood ὼ likelihood

 

 
 maximizing the likelihood

minimize KL Divergence KL Divergence ɺ 

 log ɺ  

 
  

 
 arg max  

 
 ὖ ὖ KL Divergence ɺ 

 KL Divergence

ɺ 
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 ɺ

z z x

z ὖ ὼ ὖ ὼ

ὖ ὼ Divergence Div ɺ ὖ

ὖ ὼ

ɺ 

 Div ὖ ὼ

ὖ ὼ Div ɺ

ɺ

ὖ ὼ ὖ ὼ Div ɺ 

 
 ὖ ὖ

ὖ ὖ ὖ ὖ

Div Div ὖ ὖ

Div ὖ ὖ

Div=0 0.5 ɺ 

 Div

Div ɺ  

 
 x~ὖ D(x) x~ὖ D(x) ɺ

ɺ 

  

 

 D(x) ɺ x
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D $ᶻ

 

 

 ; 

 

 $ᶻὼ  

 

 2  

 

  

 

 V G D ὖ ὖ JS 

Div KL Div ɺ 

  

 

http://www.gwylab.com/


www.gwylab.com 

 ὖ ὖ Div Div

Div

 

 

 ɺ

L(G),  

 

 gradient descent Ὃᶻ  

 

 

ɺ 

 
 ὖ ὼ ὼ

z ὼ, ὼ ὼ ὠ

z Ú

ὠ ɺ ὼ ὼɺ 
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Part1 GANs Div   

1. GAN s Ҍ  

1.1 JS Div  

 GANs

ὖ ὼ

ὠ ὖ ὖ JS Div

ὠ ὖ ὖ JS Div

 

 
 D=Ὀᶻ V(ὋȟὈ)

ɺ 

 Ὃ Ὃ V(ὋȟὈ) V(ὋȟὈ)ɺ 

 
 D Ὀᶻ

V(ὋȟὈ) D=Ὀᶻ  V('ȟὈ)

ὖ ὖ JS Div -ÁØ 6'ȟὈ JS

minimize ὖ ὖ JS Div ɺ 

 ɺ

Ὀᶻ !ÒÇ-ÁØ 6'ȟὈ Ὀᶻ

6'ȟὈ ὖ ὖ JS Div 1

6'ȟὈ Ὀᶻ !ÒÇ-ÁØ 6'ȟὈ ɺ
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 Ὀᶻ

k Ὀᶻ Ὀͯ ɺ

JS Div GANs

ɺ 

1.2  

 GAN  

 
 ÌÏÇ ρ $Ø

ÌÏÇ $Ø  
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 D(x) 0

ɺ D(x)

ÌÏÇ ρ $Ø D(x) ɺ 

 ÌÏÇ ρ $Ø ÌÏÇ $Ø

ɺ 

 ɺ GAN

ɺ GAN MMGAN Minimax GAN

GANs GAN NSGAN Non- saturating GANɺ 

 GANs paper GANs

3 paper

fGAN GANs ɺ 

  

http://www.gwylab.com/


www.gwylab.com 

2. fGANĺĺ GAN  

 f GANῒ ѿᴆԊ̆Ҍ JS Div̆ᴋᵥ Div̂ ҹ f - Diṽ ץ

⌠ GANs Ҭ Ȃ 

ᾢױ ѿҊ f GAN ̂ Ҍ ῐ ץ ⌠Ƕ Ȃ̃ 

 P Q ңҩҌ № ̆ p(x)  q(x)ף ׆≢№ P Q ₮ x ₃ ̆

↕ ױ f - Div ӈҹ̔ 

 

҉ Ὲ P Q Ҍѿ ̆Ὲ ₱ f ץ Ҍ ̆  f

Ҋץ ᴆ̔ ѿҩ€₱  f(1)=0  Ȃ 

№ ѿҊ ҩῈ ̔ 

¥Ẋ ԍ  x ̆  p(x)=q(x) ̆↕ $(P,Q)=0̆Ӟ ңҩ№

≢̆ Ẋ ѿ Ȃ 

¥  0 $ ⌠ ṿ̔ 

 

Ӟ ̆ ңҩ№ Ҍ ̆  $ ⌠ ṿ ₮ Ȃ ҩ Ṝ ױ

ӊ╠  KL Div ῒ  F Div ѿ Ȃ 

 ᵰ  f(x)=xlog x̆  F Div ҹԅ KL Div ԅȂ 

 

ᵰ  f(x)= ʛlog x̆  F Div ҹԅ Reverse KL DivȂ 

 

ᵰ  f(x)= Ø ρ ̆  F Div ҹԅ Chi SquareȂ 

 

 

 Fenchel ῍ (Fenchel Conjugate)  

f(x) Æᶻ(x)  

 

 t  f(x)  x  xtʛf(x)  

t  t=t1  t=t2  
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 t xtʛf(x)  

 

 t  x  

 

 t=t1  Æᶻ(t1)  t=t2  Æᶻ(t2)

 t  Æᶻ(t)  

 

ɺ 
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 f(x)=x logx Æᶻ(t)  

 

 f(x)=x logx Æᶻ(t)=Å ɺ 

  g(x)=xtʛx logx

 t   g(x) ɺ  g(x)  0 dg(x)/dx=tʛlogxʛ1=0

x=Å ɺ Æᶻ(t)= Å ʛÅ ʛ1)=Å ɺ 

 

f - Div GAN 

  GAN  

 Æᶻ(t)  f(x)  

 

 F Div  GAN ɺ 

 

 

¥  F Div  

¥  t  D(x)  =    x

 t  D(x)  
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¥  D ɺ 

 f Div  

 
 GAN  G  ὖ  

ὖ ɺ  f- Div  ὖ  ὖ  

ɺ 

 

  ὖ  

 

  V(G,D) ɺ  V(G,D) 

GAN ɺ f- Div GAN  GAN  f

 GANɺ 

 fGAN Div function

Div  

 

 

Ƕ̔ ҉ ῃ ῏ ̆ ױ ᵟ f̆ - GAN ױ ѿ

̔ JS Div Div f- Div GANs ɺ 
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3. JS Div Ҍ ᶃ Div  

 fGAN JS Div Div

f- Div GANs ɺ 

 GANs JS Div Divɺ

JS Div ɺ 

ὖ  ὖ  ὖ  ὖ

ɺ ὖ  ὖ

ὖ  ὖ

ὖ  ὖ

( ) ὖ  ὖ

ɺ  ὖ  ὖ

ɺ 

     
 ὖ ὖ JS Div ὖ ὖ

 

 

 ὖ ὖ ὖ ὖ ὖ ὖ ὖ

JS Div log2 JS Div

$ÉÖὖ ,ὖ $ÉÖὖ ,ὖ ὖ

ὖ ὖ ὖ ɺ

JS Div ɺ JS Div

ὖ ὖ 100% ὖ ὼ

ὖ ὼ JS Div ɺ 

 JS Div ɺ paper

GANs ɺ 
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4. LSGAN  

 JS Div ὖ ὖ

100% ὖ ὼ ὖ ὼ JS Div ɺ

100% ὖ ὼ ὖ ὼ ὖ

ὖ JS Div Div ὖ

ɺ LSGAN GAN ɺ 

 ɺ 

 

 100% ὖ ὼ ὖ ὼ ɺ

ὖ 0 ὖ

1 ὖ ὖ ɺ

JS Div

0 gradient descent

ɺ

ὖ ὖ

0 ɺ 

 ɺ

sigmoid linear D

ɺ 

 
 D 0 ὖ ὖ D y=1/2

ὖ ὖ ɺ

LSGAN paperɺ 

 LSGAN GANs 0

paper Part3 RGAN ɺ 

 ὖ ὖ Div LSGAN

paper WGANɺ 
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5. WGAN  

WGAN WassersteinGAN Wasserstein EM

JS Divɺ EM ɺ 

5.1 EM  

EM EarthMover P

Q P Q EM ɺ 

 

 P Q P

Q MovingPlan ɺ 

 
 P Q

EM ɺ EM

ɺ 
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 moving plan  

 
 P Q

P Q ɺ

 

 
 ὼ ὼ ||ὼ-ὼ || ɺ 

 

moving plan ɺ

ɺ 

 ὖ ὖ wasserstein ɺ 

5.2 WGAN 

WGAN  

 

 ὖ ὖ wasserstein ɺ Was

WGAN paper

( )ɺ was ɺ 

D 1- Lipschitz function ɺ 
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ɺ GANs (0,1)

WGAN was was

ὖ was ὖ was ɺ 

 

 ὖ

ὖ D ɺ 

ɺ 

 WGAN weight clipping c

- c w c w=c w - c w=- cɺ D

ὖ ὖ ɺ D 1- Lipschitz 

function WGAN was ɺ 

 WGAN WGAN- GP SNGAN

ɺ 
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6. WGAN -GP 

6.1 WGAN-GP  

 WGAN D 1- Lipschitz function ɺ

1- Lipschitz function  

 
 x 1

1- Lipschitz functionɺ 

  

 
 1

ɺ

ÍÁØ$6$ȟ' D ɺ 

 x

ɺ 

 ɺ

WGAN ὖ ὖ ὖ ὖ

ɺ x ὖ ὖ ὖ ὖ

ɺ  

 
 x ὖ D 1-

Lipschitz function

Given that enforcing the Lipschitz constraint everywhere is intractable, enforcing it 

only along these straight lines seems sufficient and experimentally results in good 

ɺ 

 1

 

 

 1 ɺ

ɺ 

 WGAN- GP gradient penalty

1- Lipschitz ɺ 
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6.2 WGAN-GP  

WGAN- GP ɺ 

  

 
 ὖ ὖ ὖ

ὖ ὖ ὖ ὖ

ὖ ὖ ɺ 

 paper DRAGAN ὖ ὖ

ɺ 

 WGAN- GP 1 x

x 1

1- Lipschitz ɺ x

1 ɺ Spectral NormalizationGAN ɺ  

  

http://www.gwylab.com/


www.gwylab.com 

7. SNGAN  

7.1 SNGAN  

 x 1ɺ

ɺSNGAN GAN

W ɺ 

7.2  

 ( ) ɺ 7.2-

7.4 7.5  

ὼ Ὢ ὡ ὼ ὦ ɺ ὰ ὰɴ

ρȟȣȟὒ ὼ ὰ ὼ ὰ Ὢ ὡ ὦ

ὰ ɺ = ὡ ȟὦ

Ὢ Ὢ ὼ ὼɺ K ὼȟώ

В ὒὪ ὼȟώ L ὰ

ɺ ɺ 

 ɺ 

f( )- f(x) 2-

ɺ ReLU maxout

Ὢ ɺ x Ὢ

ɺ ØO ὡ ȟØ ὦȟ ὡ ȟ ὦȟ

x ɺ  

 
 ὡ ȟ ὡ ȟ ὡ ȟ

7.2 ɺ  

 
 x ὡ ȟ ɺ 

ὡ ȟ Ὢ ReLU

ɺ x Ὢ Ὀ
ȟ

ὼ

1; ReLU ɺ

ὡ ȟ  

 

 ὰɴ ρȟȣȟὒ Ὀ
ȟ
Ƌ1  
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 ὡ ȟ ὰɴ ρȟȣȟὒ

ὡ ɺ 7.3 ɺ 

7.3*  

 ɺ

ɺ ɺ 
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Part2 GANs Network   
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2. Improved DCGAN  
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3. SAGAN  
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4. BigGAN  
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5. ἡGAN  
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Part3 GANs   

 GANs idea ɺ 
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1.2  
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2. EBGAN  
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1.3 CGAN  
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2. T ri ple GAN  
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3. Stack GAN  
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6. Style GAN  
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Part 2 GANs ҉  

1. Cycle GAN  
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3. ᵥ ‗ BIG TRANSFORMATION  

 

ɺ auto-

encoder  

 
 encoder

decoder ɺ 

 x domain y domain

auto- encoder  

 

 x domain x encoder y domain y 

encoder x domain

x decoder , y domain y decoder ,

domain ɺ 

 x domain y domain

ÉÍÁÇÅ- > ÅÎÃÏÄÅÒ- > ÄÅÃÏÄÅÒ- > ÉÍÁÇÅ

ÉÍÁÇÅ- >ÅÎÃÏÄÅÒ- >ÄÅÃÏÄÅÒ- >ÉÍÁÇÅɺ 

 

http://www.gwylab.com/


www.gwylab.com 

 ÅÎÃÏÄÅÒÅÎÃÏÄÅÒ ÄÅÃÏÄÅÒ

ÄÅÃÏÄÅÒ auto- encoderɺ

 

 
 domain encoder decoder

ɺ minimize reconstruction

ɺ 

 
 ɺ

ÉÍÁÇÅÅÎÃÏÄÅÒ

ÄÅÃÏÄÅÒ ÉÍÁÇÅÅÎÃÏÄÅÒÄÅÃÏÄÅÒ ,

ÉÍÁÇÅÅÎÃÏÄÅÒ

ÄÅÃÏÄÅÒ ÉÍÁÇÅ

ɺ domain x domain y

ÅÎÃÏÄÅÒÅÎÃÏÄÅÒ ÅÎÃÏÄÅÒ1,2

ÅÎÃÏÄÅÒ3,4 ÄÅÃÏÄÅÒÅÎÃÏÄÅÒ

ɺ

ɺ 

  

http://www.gwylab.com/





















