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z = f(x)
<latexit sha1_base64="QLlkCjr28Ua3oZ3AMcbE39dZsPg=">AAAB73icbVBNSwMxEJ31s9avqkcvwSLUS9mtgl6EohePFewHtEvJptk2NJusSVasS/+EFw+KePXvePPfmLZ70NYHA4/3ZpiZF8ScaeO6387S8srq2npuI7+5tb2zW9jbb2iZKELrRHKpWgHWlDNB64YZTluxojgKOG0Gw+uJ33ygSjMp7swopn6E+4KFjGBjpdYTukRh6fGkWyi6ZXcKtEi8jBQhQ61b+Or0JEkiKgzhWOu258bGT7EyjHA6zncSTWNMhrhP25YKHFHtp9N7x+jYKj0USmVLGDRVf0+kONJ6FAW2M8JmoOe9ifif105MeOGnTMSJoYLMFoUJR0aiyfOoxxQlho8swUQxeysiA6wwMTaivA3Bm395kTQqZe+0XLk9K1avsjhycAhHUAIPzqEKN1CDOhDg8Ayv8ObcOy/Ou/Mxa11yspkD+APn8wd9oo70</latexit>

x = f�1(z)
<latexit sha1_base64="Xnt9lX2cNEUMxaHM7bxRUcRtMvU=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBahHixJFfQiFL14rGA/oI1ls920SzebuLsp1tDf4cWDIl79Md78N27bHLT1wcDjvRlm5nkRZ0rb9reVWVpeWV3Lruc2Nre2d/K7e3UVxpLQGgl5KJseVpQzQWuaaU6bkaQ48DhteIPrid8YUqlYKO70KKJugHuC+YxgbST3EV0i/z45ccbFp+NOvmCX7CnQInFSUoAU1U7+q90NSRxQoQnHSrUcO9JugqVmhNNxrh0rGmEywD3aMlTggCo3mR49RkdG6SI/lKaERlP190SCA6VGgWc6A6z7at6biP95rVj7F27CRBRrKshskR9zpEM0SQB1maRE85EhmEhmbkWkjyUm2uSUMyE48y8vknq55JyWyrdnhcpVGkcWDuAQiuDAOVTgBqpQAwIP8Ayv8GYNrRfr3fqYtWasdGYf/sD6/AHauJDa</latexit>
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<latexit sha1_base64="VLEo6VgUnu2TnOxoOkqsMPXvyTo=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHbRRI9ELx4hkUcCGzI79MLI7OxmZtYECV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaLSPJb3ZpygH9GB5CFn1Fip/tQrltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmpWyd1Gu1C9L1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OQ/Oi/PufCxac042cwx/4Hz+AOqPjQI=</latexit>

z = f(x)
<latexit sha1_base64="QLlkCjr28Ua3oZ3AMcbE39dZsPg=">AAAB73icbVBNSwMxEJ31s9avqkcvwSLUS9mtgl6EohePFewHtEvJptk2NJusSVasS/+EFw+KePXvePPfmLZ70NYHA4/3ZpiZF8ScaeO6387S8srq2npuI7+5tb2zW9jbb2iZKELrRHKpWgHWlDNB64YZTluxojgKOG0Gw+uJ33ygSjMp7swopn6E+4KFjGBjpdYTukRh6fGkWyi6ZXcKtEi8jBQhQ61b+Or0JEkiKgzhWOu258bGT7EyjHA6zncSTWNMhrhP25YKHFHtp9N7x+jYKj0USmVLGDRVf0+kONJ6FAW2M8JmoOe9ifif105MeOGnTMSJoYLMFoUJR0aiyfOoxxQlho8swUQxeysiA6wwMTaivA3Bm395kTQqZe+0XLk9K1avsjhycAhHUAIPzqEKN1CDOhDg8Ayv8ObcOy/Ou/Mxa11yspkD+APn8wd9oo70</latexit>
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kf(x)� f(y)k  kx� yk for all x,y
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L�1(. . . a1(W
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NP/02 This bird is white 
with some black on 
its head and wings, 
and has a long 
orange beak 

This bird has a 
yellow belly and 
tarsus, grey back, 
wings, and brown 
throat, nape with 
a black face 

This flower has 
overlapping pink 
pointed petals 
surrounding a ring 
of short yellow 
filaments 

(a) StackGAN 
      Stage-I       
      64x64      

(b) StackGAN 
      Stage-II  
      256x256 

(c) Vanilla GAN  
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教師なし

（弱）教師あり

G

G
Supervision

G
Latent

GLatent

Supervision

GAN [Goodfellow+2014]

cGAN [Mirza+2014]
AC-GAN [Odena+2017]

分離なし

教師情報に制約

InfoGAN [Chen+2016]

CFGAN [Kaneko+2017]
一層の潜在変数

層数 0 1 2, 3, ...

DTLC-GAN [Kaneko+2018]

多階層の潜在変数

G
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http://www.kecl.ntt.co.jp/people/kaneko.takuhiro/projects/gac/index.html
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https://www.jstage.jst.go.jp/article/jasj/74/4/74_208/_pdf
http://www.kecl.ntt.co.jp/people/kaneko.takuhiro/projects/gpa/index.html
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