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CelebA-HQ FFHQ 

ᶃ 1χἅҪώ֧￼MSG-GAN Ἡ ￼ᾦ‛ιԎѧּוἄᵸᵃῊᵀἄἍῶ֫ ꞌ￼ᶃӵιẊћ₃ẙҡᴅѦֶָᵸ ὶ╙ֹἍῶ ָ  ֯￼֫

ꞌѭ 4x4ιᵇᴸᶭזι ֹῳ ֧֫ ꞌ 1024x1024  ᶈṜẆіᾣᶽ ῳӓ  

      

 
 
 

  

 

ṓ ἄḾἰוּ εGANζᶈᶃӵᵀἄүחѧᴨệ҃ṭᶽ

ἄוιӇҷἍᵕ ḜҪỄ Ẕ҈јᵃ￼ᾭὯ ι ֫ᴝᵼ

ῗ ῼ ￼ј ḧᵙḾ ᴠᾭή╜￼ᾧỵớ Ậ ј

ḧ￼ Ѧ῞ ὶᴩ￼ᴝᵼῗιẸ ḫ֫ṵᵙӬ֫ṵ￼ ᶀ

≡ῶ ᶼ￼ ᴬῊιҡֶָᵸֹּוἄᵸ￼₃ẙṄᴪệ←ῂỴ

Ѳ ᶈ ṪӐѧιἅҪώ֧҃ᶺṑẙ₃ẙּוἄḾἰ

εMSG-GANζι ῗ ᴅӇῶᾦ￼Ἡ ι ӹ ҡ

ֶָᵸֹּוἄᵸ￼₃ẙ╙ᶈᶺѦṑẙі‎ ֘℅ Ἡ

 ѭ ֫ ꞌᶃӵᵀἄώӗ҃ ḧ￼Ά│ιẊћᴵҨῲ

ҦẂּז￼░ ẪּוἄἩ  ἅҪ ῎ιMSG-GAN ᶈᴿ

ᶽṇι֫ ꞌᵙᶟҨᴣᴿ ᶚ￼Ὣ᷂֩ᾭᵙӌ ‗￼ᶃ

ӵᾭὯ і ḧᾠᾩι 

  
 

 

Ἅῶ Ҏ ԏῶ ᵃ￼ ᶁḧ￼ ᴠᾭ љῳӾ ￼

GAN ⅝ιἅҪ￼Ά│ᶈᶽᶺᾭừ֙ї ֹἆ ҃ῳ

ӓớ  

 
׃ .1  
 

ҡ Goodfellow Қҟ Ҩ‎[9] ιּוἄḾἰ

εGANζṰἄѭ ᶃӵᵀἄ￼҆ḫі￼‰֝ GAN ￼

ἄו‎ ҈ ‾ Ѧ҆ḫιᴏḜҪј ἐט Ὣ᷂֩ᾭ

‎ Ҹקιᵼ℅ᴵҨḙҺּוἄᶶ ￼ᾭὯ֫ṵι ῂ

Ӡ ῎ ḧѲḜҪ  ⱡᶢ҈╙￼₩ᶚεӕḅ[5 6 24

15]ᵙ ᵻặ₩ᶚεӕḅ[29 28 26]ζӹ ὶӔּזῳᶽ

ӆⱡӂ εָ֫ῗῘẪᵙ Ẫζ ἄ₩ᶚιӇוּ Ӡ ẙ 

ἄᶃӵ￼ᾭוּ￼ Ṍ῾ ᶼљῳᾺ￼ GAN ₩ᶚ ש [13

14 3]  ӇῗιGAN ḕᶈѣѦ ֧￼ χε1ζ₩

Ẫ  
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ᶃ 2χMSG-GAN ￼ӌ ‗ι℅ᶴῘ ѭ ProGAN ѧώ֧￼ᶢ ₩ᶚ[13]  ἅҪ￼ӌ ἄᵸ￼ѧוὐҡּץ‗ Ṗֶָֹᵸ￼ѧ Ṗ￼

ὶ  ᴧ ֶָֹᵸ￼ᶺṑẙᶃӵљҡᴒ ṖѮ Ể ệ￼ Ẕ☼╗ӪεԎᵅѭ ὶ֩ᾭζεҨ Ῐ ζ ὶᶈ  

 
 

ᵙε2ζ ј ḧ  

Ẹּוἄᵸ ҝ ᶼὪ ᾭὯ֫ṵѧḕᶈΆṮ￼Ḓ Ὴι

ṏҺᴧּו₩Ẫ ￼ ṓ Ṱ ώ֧҃ ᶺΆ│[25

36 13 18]‎ ֘ Ѧ ιӇḜҠⱡῗ ѦẦᾣ￼

ᶟ Ӈῗιᶈ ṪӐѧιἅҪ ֘҃ ј ḧ￼

ῗ GAN ￼ Ѧᶢ  ιᶈҨׁ￼ ӐѧṰẍ┌ἵ

[25 19 2 10 16 30 12 13 33 22] ἅҪώ֧

҃ Ά│ι Ά│ ḅӍӔּזᶺ ṑẙ￼₃ẙ‎ּו

ἄ ֫ ꞌᶃӵεּ҈יᾭὯ ᾭ Ẃ῭ԏὠἇớζ ῂ Ә

Ӿׁ￼ Ά│ιӕḅ░ וּ Ἡ [13ι14]ιҡ ֘

ᶃӵּוἄүח￼ ј ḧớ MSG-GAN ӹ ֶָᵸј

ҝ‬ ἄᵸ￼ῳוּ ֧εῳ ֫ ꞌζι ћ ‬ ѧ

Ṗ￼ ֧εᶃ 2ζ ‛ιֶָᵸἄѭּוἄᵸ￼ᶺѦṑẙ

֧￼֩ᾭι ￼ῗιṄ₃ẙᵃῊҽ Ἅῶṑẙε 1.1

ᵙ 2 ѧῶ῭ᶺ ӡỤζ  

℅ᶹιἅҪ￼Ά│Ḿјᵃ￼Ὣ᷂֩ᾭεἅҪṝ ҃

WGAN -GPᵙ ᵙ GAN Ὣ᷂εԏῶᴅӚ₃ẙỰ ζ￼

‛ζιᾭὯ εἅҪᶈẍ┌￼ẂּזᾭὯ ᵙῳᾺֳấ￼ᴍẙ

ᵄҚᾭὯ іṝ ҃ ‛ԏῶ ₈ớζᵙ‟‗εἅҪṄ

M SGΆ│љ ProGAN  

 
 
 

ᵙ StyleGAN Ӑѭᶢ ‟‗ ᵀζ ṏӵ░ Ẫᶭ

[13] ‾ιἅҪ├Ỵֹιᶺṑẙ₃ẙᶈ FID ệ֫Ά ⅝ᴝḊ

DCGAN ӌ ‗ῶῘ ώ ӇῗιἅҪ￼Ά│ᶈᶽᶺᾭ

ῶᾭὯא і￼ Ὴ љῳᾺΆ│ Ẹι ῂ ℓᶭ

ẬԄ￼ ᶹ ᴠᾭιӕḅјᵃּוἄ ⅎ￼ Ὴ ᵙḙѽ

ꞌ  ₈ớӔệ MSG-GAN Ά│ᴵҨỄḳ῏ᶊᶈᾺᾭ

Ὧ іɒẦ ᴏּזɓᶊӔּזιᶈ ừ֙їιӔּזљҨׁ

ᵃ￼ ᴠᾭ ҺӔᶢ҈░ Ẫᶭ ￼Ά│ᾦ‛јӓε ᴠ

1 ᵙ 2ζ ἅҪ ֫ ꞌ FFHQᾭὯ і￼╦ ḫ

Ῐ ҃ᶈἍῶ֫ ꞌі ᶺṑẙ ὶ￼ ớ  

Ở ѳιἅҪώ֧Ҩї Ꞌχ 

 

1. ἅҪẬԄ҃ ᶃӵᵀἄ￼ᶺṑẙ₃ẙἩ ι҈זּ Ἡ

 ώ ҃ӾׁṪӐѧḧѲ￼ ￼ ḧớ  

 

2. ἅҪ ῎ιἅҪ ᶼᶈ ᶺẂּזᾭὯ і Ӱᶊּוἄ
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