www.gwylab.com

Syle GAN- G 3
2019 11 21

oo oeeeeeeeeeeeenaaaaeeeeeieeeeeeemmmmmmaaaeeiiieeeeeeeeammnmmmaaaaaaeeeeeeeeeeennnnnnnaaaeeaaaaaaeees 2...
ST Y I 8 G A N e a—————— 3.

1.1 StyleGAN L (0L €7 Y N T 3...
Y 1Y 1T A P 4.
ST Y I 8 G AN e ——————— 9.
2.0 SEYIEG AN e ————————etaa———————————————— 9
2. e eeeeeeeeeeee———— i ————————eeetttttttrr—r————————————anetrrres 10
2 PPN 27
2. e —eeeeeeeeeee—— .. ————eeetttttttr——r————————————anatrrres 30
St Yl @ G AN 33..
3.1 StYIEGAN 33
3.2 StYIEGAN 33
3.3 Generator . 34
B4 e————————— 34
3.0 StV IEG AN e ————————————a i —————— 34


http://www.gwylab.com/

www.gwylab.com

GANs

ProGAN

GANs

. B RS BEXERDH
EERi] -
-@IJ\@%
G t
eneralor pmmd ~

Div(Fg, Pyata)

fon

Discriminator

GANs
10241024
cuvep ° ° 3 0- 255

1024*1024 |


http://www.gwylab.com/

www.gwylab.com

Styl e GAN

1.1 StyleGAN ProGAN
[ ] Generator
T TraINg ==y
. i 0
andom vector | X N £ Discriminator
(Latent Code) o |“ S
L >

Loss
‘ (e.g. WGAN-GP)

1024x1024
4x4

Y

I
» ‘ A
Real Sample i —>  Downscaling :

--------------- Training---------*

ProGAN ]

] J

]

Generator 4*4 8*8
16*16 4*4 8*8 16*16
1 Generator
] StackGAN StackGAN
]

ProGAN

T
®
®
>
pd

toRGB toRGB toRGB toRGB
1-a é} o

' 4
D fromRGB fromRGB fromRGB

fromRGB 32x32 32x32
Tayya
®
16x16 16x16 16x16

o
[N
S
o


http://www.gwylab.com/

www.gwylab.com

(@), 1 (c) 16x16
32x32 ]
batch :8 8 zZp | 2| ]
]
toRGB RGB fromRGB
]
]
1 ProGAN 1
ProGAN ProGAN ]
ProGAN
]
] ProGAN StyleGAN
1.2 StyleGAN
SyleGAN ProGAN
]
1 b J J
21 py Oy 1 )|
3l v PTCT J
SyleGAN ProGAN
]
1.2.1
oo yecr o
- i ynthesis
h:,:?ﬁ;i Network
4xd
1024x1024
o w
| 512X1
Styl eGAN Generator 8
Net wor kMapping Net woirk 512711

Mapping


http://www.gwylab.com/

www.gwylab.com

Mapping Networ k
18 ]
Mapping NetworKk Mapping NetworKk 18
00 8* 8
32*32
1 Mapping Networ Kk
]
Mapping Network
]
]
]
]
8 ) 51271 1 J
1.22 AdalN
Synthesis
Latent . Network - n channels
 Fc__| A wi 1x512 | -
[ fc ] il
- [ _FC | Learned affine Normalize channel
8 [Fe ] AR agaN | transformation (by its mean and variance)  »
— — 2xn , ) : 5
| | L e
oW _‘ AdaIN(x;,y) = yo, S oy
7o
Styl e GAN (W)
]
4* 4 8* 8 1024*1024 9
A Upsampl e
Convolution
Adal N ] ® 18 A
]
Adal N [ A
U Ur
® & ]
W Uy Uy
@ ]


http://www.gwylab.com/

www.gwylab.com

1.23

Synthesis Network
Latent

rA—»
dxd
[ Fc |
; Y )
L_FC |

8 Fo
N
FC
w
| 512X1 I FA—> 1024x1024
StylNGA w Adal N
1
GA N
w J
1.24
Synthesis
Network Noise
Latent ’
B
LA ® Leamed per- |,
channel scale |
_
S
[k ]
FC
o w
bl 1
1 ] GAN
1 StyleGAN
AdalN AdalN


http://www.gwylab.com/

www.gwylab.com

1.25

Source A: gender, age, hair length, glasses, pose

Source B: =
everything Result of combining A and B

else

Styl eGAN

]
w J
]
]
]
A B A B
A B ]
1.26 W
]
]
StyleGAN ®
[N ]
w w w W

4 ]


http://www.gwylab.com/

www.gwylab.com

1.27

Styl eGAN

Styl eGAN

Generator

Noise

Synthesis network g

Random vector
(Latent Code)

s12x1

1024x1024
T

®

@

=

3

E a8

3

1024x1024

Real Sample

--------------- Training

Styl eGAN
Styl eGAN



http://www.gwylab.com/

www.gwylab.com

Styl e GAN

StyleGAN 1 StyleGAN
AdalN
GANs paper
AdalN )| ]

2.1 SyleGAN

_internal —— run.py — TEHEEHTEMSTEEEMNF, HERIED , KXHEEHHESHNETER.

— run_context.py —— T EERET/IEEHAIEIE,
[ submission

submitpy — RREEAMEETHEER PEI TR,
_init__py
autosummary.py —— FTFIEEMIREAUERINEITensorboardi9Bh=FE,

( dnnlib } networkpy —— FIFEERBEEIOHF,

N tflib optimizerpy —— Tensorflow{f{LesaViERIEEE,

tfutilpy —— TensorflowfaE bR TH,
_init__py
utilpy —— ZMRSCAIZEMRE.

_init_py

frechet_inception_distance.py —— Frechet¥]#AIES ( FID ) IHET5E,

linear_separabilitypy —— £IEaToMHE (LS)itEI %,
' metrics — metric_basepy —— GANISIFAOEREL,

\, Y,

perceptual_path_length.py —— EENESZIKEE (PPL)HHESE,

_init_py

datasetpy —— SOMFMNSUREEDF,
losspy —— R&kERE.

stylegan-master

miscpy —— ZIASCAIINARREL.

Ve ™~

| training networks_progan.py —— ProGANiSX B FAERIZEH,

networks_stylegan.py —— StyleGANiIEZ EB{sFRRAERYZEN],

training_loop.py —— FZAY)IEIIRERIA,

_init_.py
config.py — £RB&kE.
dataset_tool.py —— FIF73StyleGANFIProGANEIEZHHiETFRecordsiEHHREAI T,

generate_figures.py —— {EFT)IERAILERRERBIIStyle GANIE LRSI SR,

pretrained_example.py —— EFITRIIZAIStyle GANAERLES LR A KBEHEHR AU RIS RIZS,

train.py —— IERStyleGANFIProGANRIEEHIFEEIN .

run_metrics.py —— VlIEZStyleGANFIProGANRIZRAIEE —FHI AR,

2.1 SyleGAN


http://www.gwylab.com/
http://www.gwylab.com/files/stylegan-master-with_comments.zip

www.gwylab.com

21 StyleGAN
] dnnlib 1 tensorflow
metrics
FIDi LS PPL GANs training
J J
StyleGAN
J train.py
StyleGAN ]
StyleGAN J
] ]
2.2
SyleGAN training/networks_stylegan.py
302 -659 G_style() G_mapping() G_synthesis() D_basic()
Generator
Synthesis network g Motk
andom vect i . 3
o =
Io— network f| J «
C R S et Training---------
§ ProGAN
Discriminator
- g N
& N __’{(e.g. \AI;OGB:MGP)!
G_mapping ¥ = 3
1024x1024 i
G—synthesss
A
G style i D basic
- T H
=i """""""" Training: -~
G style
G_mapping G_synthesis D_basic
ProGAN ]
2.2.1 G style
G style 302-379 | G_style ->
-> -> w -> ->
-> ] G_mapping  G_synthesis


http://www.gwylab.com/

www.gwylab.com

G style line303- 315

= dnnlib

512 4 FHQ

line318-330

line333- 338

tflib.Network()
/ /
= G_synthesis func_name = G_mapping 1

line341-342

func_name

=tf.initialize

lod_in dlatent_avg|
lod=resolution_log2 res res
dlatent ]

line345

2-10


http://www.gwylab.com/

www.gwylab.com

batch  dlatent dlatent dlatent_avg beta
dlatent dlatent_avd

line356- 366

dlatents

line369-374

dlatent_avg dlatents  coefs
dlatentsl

line377-379

dlatents G_synthesis G style


http://www.gwylab.com/

www.gwylab.com

2.2.2 G_mapping

Rand e
andom vector ==
(Latent Code) If |N_—{k|1_apr]nng
S network f]
FC [
f
A==l
F( I|
o [
I
}
~Y
Cwew 4
L e /‘J)
G_mapping
G_mapping 384-435 | G_mapping
] G_mapping ->
-> -> -> )| 8 )
G_mapping line385- 398

512 Z FFHQ

line403-407

latent X X

line410-414

ze, latent_size]

=tf.initializers.ra

StyleGAN ]


http://www.gwylab.com/

www.gwylab.com

line417-418

pixel_norm() line239-242

g @& -B o T T pml

pixel_norm  ? Pixel norm local response normalization
1 Pixel norm channel axis=1
feature map v
Generator Generator Tanh Sigmoid

1

line421-426

mapping_layers dense(
apply_bias() act()l
1 dense() line 154-159

densq) get_weight()
w X W densq) ]

get_weight() ]
get_weight() He 1 He
1 StyleGAN
scale scald


http://www.gwylab.com/

www.gwylab.com

2 apply_biag) line 213-218

=tf.initializers

3 act() line 400
{ I relu
mapping_nonlinearity StyleGAN il
gain
J Sigmoid
1 Relu NC LeakyRelu _—
line429-431

X (?,512) X (?,18,512)



http://www.gwylab.com/

www.gwylab.com

2.2.3 G_synthesis

G_g/nthesis
-> ->9

> ]
F  AdalN

G _synthesis

Genarator

] Noise
Synthesis network i

[Const 4x4x312]

1024x1024

M FE— .
L | “_‘l"':,-"lll._f sl

441-560 | G_synthesis
] G synthesis ->
-> (4*4) -> block ->8
] ]
line441-462



http://www.gwylab.com/

www.gwylab.com

line464-474

lut.

nf() stage
blur() blur
blur2d()l
blur2d () line 96-106

func

blur2d() _blur2d() blur2d()
_blur2d() ]
_blur2d () line 22-49

_blur2d ()
X depthwise_conv2d ]
depthwise_convZd 1
out_channel feature map
channel depthwise_convZd in_channel
out _channel feature map in_channefl* channel_multiplier
channel_mutjplier 1

https.//blog.csdn.net/mao_xiao_feng/article/details/780034 76



http://www.gwylab.com/
https://blog.csdn.net/mao_xiao_feng/article/details/78003476

www.gwylab.com

line 477-479

dlatents_in lod_in ] lod_in
lod = resolution_log2 resl lod_in

line 482-487

=tf.initializ

shape

€ AdalN line490-501

=randomize

block 6
apply_noise() apply_bias() act(u pixel_norm()
instance_norm() AdalN style_ mod()l apply_bias() act()
pixel_norm() ]

1 apply_noise() line 270-278

apply noi

=tf.initiali

X channel )
2 instance_norm() line 247-256

HW ]


http://www.gwylab.com/

www.gwylab.com

3 ¢ style_mod () line 261-265

AdalN 3 1 1 A dlatent
2 dlatent Up

c
=
w

line 504-514

StyleGAN
4%4 1 StyleGAN (1,512,4,4)
conv2d nf(1) 512 ]

conv2d line 164-168

t

conv2d 7 7 X x.shape[1] fmaps X ]

block line 517-527

SyleGAN block
res lod in ] block
upscaled conv2d
] StyleGAN torgb()
RGB )

upscaled_conv2d() line 174-191



http://www.gwylab.com/

www.gwylab.com

upscaled_conv2d tf.nnconv2d_transpose 1

€ line 530-556
SyleGAN

1 line 530-533

1024*1024 ]
2 line 536-544

upscale2d() ]

upscale2d() line 108-118

upscale2d() _upscaled() upscale2d()
_upscale2d() ]
_upscale2d() line 51-68

_upscale2d() tf.tile() ]


http://www.gwylab.com/

www.gwylab.com

3 line 547-556

grow() grow()
] lod_in lod lod_in lod

lod_in lod

line 558-559

images outl

G style

G_style 1 1


http://www.gwylab.com/

www.gwylab.com

G_style


http://www.gwylab.com/

www.gwylab.com

2.2.4 D _basic

ProGAN
Discriminator
g .
Y
D_basc 566-661 | D_basic
ProGAN
-> block ->a
]
]
D_basic line565- 582

D_basic
)

line584-596

G _synthesis 1


http://www.gwylab.com/

www.gwylab.com

block line 599- 618

StyleGAN fromrgb()
RGB J
block 8*8 block
conv2d_downscale2d 4*4 block
minibatch_stddev_layer. 1

conv2d_downscale2d()

hi

line 193-208

conv2d_downscale2d tf.nn.convad ]

minibatch_stddev_layer() line 283-296

€ line 621- 650
StyleGAN
J ]
1 line 621- 625

1024*1024 ]


http://www.gwylab.com/

www.gwylab.com

2 line 628-638

downscale2d() line 120-130

dow fac

downscale2d() _downscale2d() downscale2d()
_downscale2d () ]
_downscale2d() line 70-90

_downscale2d() 2*2 _blur2d()

3 line 641-650

grow() grow()

lod ]


http://www.gwylab.com/

www.gwylab.com

line 653-655

out * labels_in,

_out

N SCO|

D_basic

dowm

D _basic


http://www.gwylab.com/

www.gwylab.com

2.3

SyleGAN training/loss.py WGANWGAN GP
Hinge StyleGAN logistic ] StyleGAN
Logistic ]

2.3.1 WGAN1 WGAN-GP

G , 100" U $9@ R$OI

Loss D line 50-78



http://www.gwylab.com/

www.gwylab.com

WGAN- GP
1- lipschitz 1 Wasserstein

WGAN- GP 1- lipschitz SNGAN
] WGAN-GP

, 1 003" U $@ s p R$ O

2.3.2 Hinge

Loss D line 84-92

Hinge (-1,1)

GP  Hinge WGAN- GP
1 1 Hinge- GP

, 1 00l Agip $' U i Agip $ @ s P

2.3.3 StyleGAN Logistic

Loss G line 124-130


http://www.gwylab.com/

www.gwylab.com

, 1 001 TKops ' U P

Loss D line 140- 149

, 1 00l T Ko U p 1TK@GP$S @ p Op z T 2 BN

Og z i) 2 Bn

StyleGAN G_logistic_nonsaturating D_logistic_simplegp


http://www.gwylab.com/

www.gwylab.com

2.4

SyleGAN train.py training/training_loop.py
training_loop

train. py line 21-55

e

StyleGAN train.py

J J GPU ]
dnnlib.submit_run(**kwargs) StyleGAN ]
1 GPU GPU
batch GPU
]
training/ training _loop.py line 56-71
training_schedule() |

¢ training/ training_loop.py line 113-139


http://www.gwylab.com/



















