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19 Generative Adversarial Networks (GANs)
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mput. (None, 100)

dense_2_mnput InputLayer
-2_fuput Ing - output. | (None, 100)

I

mput: (None. 100)
output: | (None, 12544)

\

wput

dense_2: Dense

(None, 12544)

reshape_1: Reshape —
(None, 7. 7, 256)

input: (None, 7. 7, 256)

convzd_transpose_L: Conv2DTranspose
output: | (None, 14, 14, 128)
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wput: | (None, 28, 28, 1)
output: | (None, 28, 28, 1)

}

mput: (None, 28, 28, 1)
output: | (None. 14, 14, 32)

convZd_1_wmput: InputLayer

convZd_L: ConvD

-

mput: | (None. 14. 14, 32)
leaky re_In_I: LeakyReLU
output: | (None. 14, 14, 32)

-

mput: | (None. 14, 14. 32)

conv2d_2: ConvD
output | (Noue, 7,7, 64)

-

[ wnput l (None, 14, 14, 128) l
| output. | avone. 14. 14, 123) |

] batch_) _3: Batc!

i 3 l mput: I(Nonc.'.'.dl) |
o & I output | (None. 7. 7. 64) |

nput. | (None. 14, 14, 128)
leaky re_lu_4: LeakyReLU
output: | (None, 14. 14, 128)

wput | (None. 14, 14, 128)

convzd_transpose_2: Conv2DTranspose
output: | (None. 14, 14. 64)

mput: | (None, 7. 7. 64)

leaky _re_lu_2: LeakyReLU
= = output: | (None, 7,7, 64)

-

mput (None, 7, 7, 64)
conv2d_3: Conv2D
output: | (None, 4. 4, 128)

-

[ mput: T avone. 14 14.64) |
[ output. | None. 14.14.61) |

’ batch_ 4

batch_ 2

[ mput: T avone, 4. 4. 128) |
[ output: | avone. 4. 4. 128) |

I

mput: | (None. 14, 14. 64)
output: | (None. 14. 14, 64)

}

conv2d_transpose_3: Com2DTranspose

)

mput: | (None, 28, 28.1)
output. | (None. 28, 28. 1)

leaky re_lu_3: LeakyReLU

input: | (None. 14, 14. 64)
oufput: | (Noue, 28, 28, 1)

activation_1: Activation

wmput: | (None. 4. 4, 128)

leaky re_lu_3: LeakyReLU
output: | (None, 4, 4. 128)

wput (None, 4, 4. 128)

flatten_1: Flatten
output: (None. 2048)

-

mput: | (None, 2048)

dense_1: Dense
ontput: (None. 1)

o oslizal i 55 5 s sl ¥ Ko



1k iterations Sk iterations 15k iterations

58 o5 S by ol Ay slar 1 V-F S

S ol3mr yr slaesls 4 (solene o 55 Jsa 35 plnil bg e 8 4K (655 2 58T pan (5l 3

Ll ol ol iuled (g lwans pl Gla o5 & A-F Jg.& 03k sl (gilwadd ul gl MNIST o315 45 sames

1k iterations 5k iterations

Digit: 0 Digit: 1 Digit: 2 Digit: 3 Digit: 4 Digit: 0 Digit: 1 Digit: 2 Digit: 3 Digit: 4

igit:

Digit: 5 Digit: 6 Digit: 7 Digit: 8 Digit: 9 Digit: 5 Digit: 6 Digit: 7 Digit: 8 Digit: 9

10k iterations 20k iterations

b a8 S b g odd 5 06| a0 same 1 A-F S

Sl odgs p 1) A psleal spas 4y Sol s b byt o8 S 255 T (5laat a3
L;'_L}Jy'lfof).: = S8 ¥ sl slaw el ol s s C-bu\ S 5oS sl Ol o w&jylfufmw

Al o1y ol slanlos Ol g 4S5 ol

WL aSs g sl azals 6ol L;LAL;}J 0313 48 gazes s glual 45 55 0 o3liiul Lgsj\yjsﬁﬁ@ﬁ}!jlfof
oS Sl S s besls 4o same (555 2 4 (Sileand nl oo 630050 53 Blod ul 5135 g0l 1y LOT (conlin 5,0 & Wil

g oslizal by e (U Jgenn o8 515 4 ey Sl g 3 5 bl

of



S x>

o St im0 e 5 5L o315 5y e 1 S 5 ki i) ot 01y 21
j(f) A se o e MLSL“&,J" 5)}»)3463:&4&);..\5\04_2 0315 s 55 oS ¢SS glad e 5 WU ge sladte
33 5 4 pl BT AuT 5550 53 Judb ol 53 e ol o 0313 e 5 OT (las )87 5 las o 5 Lo il
el 0 &1y Sl 5 0l o SKSE idw 5 M ge e gm 0T idw
Smn sl 5 (5 me 0Ly 5l adle nl (b 55 o8 glacs)lens 5 08 (slaaSls (Slad iy 5550 )3 cp g Joah 5o
e Joad ol 53 4 Glais lens Lo o3ls o 5 S5 oy o 5 W Hler 5 Sl o 1) Sl 5 Lo

i oF S 5 PIX2PIX ¢ oliwl 5 plim uls o ¢ G aas o5 (5 5 8 13 LI le Lok

J—ad pl 5> rimmen Llod b 3 me 059 yd ol oslanul L;l.adl&gbf)ﬂjuuﬁh?ucp%&_&);

AOgolg s i C}La GBI s gdoes . Llods 3 a0 Llodds oslannl (g jluans 03 &S (glosls slads sazes
059 r\:.d\u;lajs QM@\J{QMT&&‘_QJ{Sdius)lfob);bb\..\él 4 saza | 2d cplaslsl js bls s
S Soeme o5 slaglene Lot s W5 o slas I (slas gamme o158 (slgml 5 dilodd b ,ae Lila S &y s o

HPN objjT Jﬁ)f:“ Qf) Ls"‘:'}S}"K

ov



AR

Y

Y

Goodfellow, I., et al., Generative adversarial nets. Advances in neural information
processing systems, 2014. 27: p. 2672-2680.

Barratt, S. and R. Sharma, A note on the inception score. arXiv preprint
arXiv:1801.01973, 2018.

Zhou, S., et al. Hype :A benchmark for human eye perceptual evaluation of
generative models. in Advances in Neural Information Processing Systems. 2019.

Radford, A., L. Metz, and S. Chintala, Unsupervised representation learning with
deep convolutional generative adversarial networks. arXiv  preprint
arXiv:1511.06434, 2015.

Mirza, M. and S. Osindero, Conditional generative adversarial nets. arXiv preprint
arXiv:1411.1784, 2014.

Odena, A., Semi-supervised learning with generative adversarial networks. arXiv
preprint arXiv:1606.01583, 2016.

Arjovsky, M., S. Chintala, and L. Bottou, Wasserstein gan. arXiv preprint
arXiv:1701.07875, 2017.

Gulrajani, 1., et al. Improved training of wasserstein gans. in Advances in neural
information processing systems. 2017.

Rubner, Y., C. Tomasi, and L.J. Guibas, The earth mover's distance as a metric for
image retrieval. International journal of computer vision, 2000. 40(2): p. 99-121.

Mehrabi, N., etal., A survey on bias and fairness in machine learning. arXiv preprint
arXiv:1908.09635, 2019.

Karras, T., et al. Analyzing and improving the image quality of stylegan. in
Proceedings of the IEEE/CVF Conference on Computer Vision and Pattern
Recognition. 2020.

Isola, P., et al. Image-to-image translation with conditional adversarial networks.
in Proceedings of the IEEE conference on computer vision and pattern recognition.
2017.

https://github.com/nvidia/pix2pixHD

oA


https://github.com/nvidia/pix2pixHD

Y

Na

16.
17.
18.
19.

https://blogs.nvidia.com/blog/2019/03/18/gaugan-photorealistic-landscapes-
nvidia-research

Zhu J.-Y., et al. Unpaired image-to-image translation using cycle-consistent
adversarial networks. in Proceedings of the IEEE international conference on

computer vision. 2017.

https://www.coursera.org

https://faradars.org

https://developers.google.com

https://www.tensorflow.org

04


https://blogs.nvidia.com/blog/2019/03/18/gaugan-photorealistic-landscapes-nvidia-research
https://blogs.nvidia.com/blog/2019/03/18/gaugan-photorealistic-landscapes-nvidia-research
https://www.coursera.org/
https://faradars.org/
https://developers.google.com/
https://www.tensorflow.org/

