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ᶃ 1.Ӕּזᶢ҈ ֫ᴒ ￼ ￼ ⱱᶃӵᵙ Ẕ￼Ӣᶶ ‛ɺ 
 
 
 
 

 

Ὥ      אῶ￼ᶢ҈▄ẙḙѽ￼ᶃӵӢᶶΆ│ᶈὫᶐ￼ᶃӵіӔּז‰֝ᴒ ι

ӔּזҨῶᾦӵ ѭ‍ҭ￼ᴒ ◒└ᵸᵠẔҨᴣό ḓѧ￼ῲҦӪε ẂῗẈᶎ

Ӫζ  ẂҺṀ ḅ Ṯầᵙ₩ ѳ ￼Ӏẽ  ᵅᶴת Ẃּ֟҈זṈ

ӀӵιӇῗ ћᴵד ᷂  ἅҪấ Ӕּז ֫ᴒ ιԎѧᴒ Ṝ Ẋ Ὰặ

ҨҝҨῶᾦӵק ѭ‍ҭ  ἅҪ ℓώ֧  ֺιӐѭׁᵇҽ ￼

֫ιѭї Ṗ ἄ῭Ὰ￼όוּט  ἅҪ￼₩ᶚ ҃ᶴתј ֱ ὢ￼ԎҤΆ

│  ἅҪṝ ҃љԎҤΆ│￼ḧớᵙḧ ⅝ ιҨ ἅҪ￼Ά│ῶᾦɺ 

 

Ԋ χ ֫ᴒ ιᶃӵӢᶶ 

 
 

1  
 

ᶃӵӢᶶιᴏᶪӼᶃӵѧ￼ḓ￼үחιᴵּ҈ז ᶺẔּזѧ  ӕḅιḜᴵҨּ҈זᶃӵ

Ҩֵ ј ￼ 
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(a) Image with hole (b) PatchMatch (c) Iizuka et al.[1] (d) Yu et al.[2]  
 
 
 
 
 
 
 
 
 
 
 

 

(e) Hole=127.5 (f) Hole=IN Mean (g) Partial Conv (h) Ground Truth      

ᶃ 2.ҡṫֹᴸιҡіֹї:2(a)χṾḓ￼ᶃӵ  2(b):PatchMatch [3]￼Ӣᶶ ‛  2(c):Iizuka [1]

￼Ӣᶶ ‛  2(d):Yu Қ[2]  ᶃ 2(e)ᵙ 2(f):Ӕּזљ 3.2 ᵃ￼ ‗ιӇӔּזԐᶚ￼ᴒ

ι2(e)Ӕּזӵ Ӫ 127.5‎ִḊק ╓  2(f)ӔּזẈᶎ ImageNetӵ Ӫ  2(g):ἅҪᶢ҈ ֫

ᴒ ￼ ‛љḓӪῂԋɺ 

 

ᶃӵԓḳιᵃῊּזᵀת￼ᶃӵᶪӼ ‛ Ҩׁ￼▄ẙḙѽΆ│Ѯ ԋ├ӈ҈ᶃӵѧỌ

ᵕᶀ￼ ẻתᶟιẊћ ẂӘ ҈ᶶ ￼ᵅᶴת ṪӐ￼ ‰ῗώ֧ ѦᶃӵӢᶶ₩

ᶚι ₩ᶚᴵҨᶈј ֱ￼ḓᶃ⁮і Ӱᶊ ε ᶃ 1ζιẊғּו ѲіῶỴѲ￼

╜ιљᶃӵ￼Ԏӎ ֫Ẉ◌ᶊ ᵀιῂ үӍ ᶹ￼ᵅᶴתἆ█ᵀᾛӐ  

ῳ ￼јӔּז▄ẙḙѽ￼ᶃӵӢᶶΆ│Ӕּ׆זӎᶃӵ￼ᶃӵ ‎ᶪӼḓ  

PatchMatch [3]ῗῳӾ ￼Ά│ѳ ι Ҧᶊᾆ ῳ ᵀ￼ ђ‎ᶪ ╓ ⱡ Ά

│ ẂҺғּוẈ◌￼ ‛ιӇḜᴩֹᴵּזᶃӵ ￼ ֺιẊћ≡ῶᴵ Ѳ￼₦Ổ ӕ

ḅιᶈᶃ 2εbζѧιPatchMatch ᶼӔּז‎ ᵕᶀ ẽᵙᶬᶰ￼ᶃӵ ђẈ◌ᶊᶪӼ

ѧנּ ᷂￼ ҭιӇῗ Ѳỵ Ά│ṄӔּז‎ ￼נּ ђ  

▄ẙ Ҩ ֹ ￼ΆẪḙѽ ѲӾ ᵙῶỴѲ￼ ι Ҏ Ṱא ҈זּ

ῳ ￼ᶃӵ├Ԅᾦ‛ Ҏ ᶈᶃӵіӔּזᴒ ◒└ᵸιּזᶁḧӪῲὭֵ ￼ԓḳ ᵼ

℅ι ҎΆ│Ḣԅᴨ֘҈ḾִḊḓӪ￼Ә ι Ẃ ѭא ѷ 
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ḓתᶟ￼ ￼ι῎Ῐת Ḿ⅝ιἆḓᵕᶀ￼ҚṪ ᵠẔ ᶈᶃ 2εeζᵙ 2εfζѧ

ᴵҨ ֹӔּזԏῶԐᶚᴒ Ṗᵙᴿ ḓӪִḊק￼U-Net ‟‗￼ ӕ  εḾ҈ѣ ι

ᶡ ᵙ╜ Ԋҕ ᵃ￼ִḊקΆ⁮ζ  

ᾯḓӪ￼ ֧ῳ ҺṀ ᴿ ᶚ￼ Ӏӵι ᶶ ￼ᵅᶴת ӕḅι

Iizuka [1]Ӕּזồ [4]ᵙ─—ᶃӵ█ᵀ[5]ι Yu Қ[2] ᵅזּ ק ‎

ᾡ ԎᴝḊ ╜ Ӈῗι Ҏ јק ֘Ῐ ѭ 2εcζᵙ 2εdζ￼ἍῶṪ

ҭ ἅҪ￼ṪӐῈᶈḫאḢԅᵀẊ￼ḓ ╜ι јӘ ҈ḓִḊקӪιѼῂ үӍ

ᶹ￼ᵅᶴת  

ᶺῳ Ά│￼ᴰ Ѧ ֺῗԋ├ ẻḓι ẂӬ ḜҪᶈᶃӵѧṗѧ ἅҪᴧ

א Ҏ ֺᴵ Ṁ ẙὉᵀֹ ẻḓιẊῳ ֺ Ҏ₩ᶚᶈẔּזѧ￼ḫּזớ  

Pathak Қ[6]ᵙ‏ Қ[7]Ӭ ᶈ 128Ö128 ᶃӵ￼ѧỌῶ 64Ö64 ѦΆḓ  Iizuka

[1]ᵙ Yu Қ[2]ᴞ ѧỌḓӬ ẊћᴵҨᶴתј ֱẻꜛ￼ḓιӇῗјḾԏῶј ֱ

ό₩￼ᶽ ᶃӵ ẍ┌￼ḧ ֫‘ε[8]ѧ￼ 51 Ѧ╜ ᶃӵζ ѭ҃њ├҈῭ḫּז

￼ј ֱḓּזӕιἅҪᾠ ҃ԏῶјᵃṑḽ￼ј ֱό₩￼ᶽᶃӵᶢ֝ ᶈἅҪ￼֫

‘ѧιἅҪјҝ ḓ￼ᶽṇι ḓῗᵋљᶃӵ ὶףּ  

ѭ҃⃰ ᶴתј ֱό₩ιἅҪấ Ӕּז ֫ᴒ Ṗιץὐό ᵙ Ὰ ￼ק

ᴒ ᾛӐιⱡᵅῗό₩῭Ὰℓ Ḿ҈ᶃӵ֫בүחιό ᵙ Ὰặ ᴒק ￼₦Ổ

ᶈ[9]ѧѼ ѭ֫ⅎỵ ᴒ ιӇῗḜҪ≡ῶḾ Ԅό₩ Ӣᾡ ἅҪḾ ֫ᴒ

￼Ӕּזῗ ‾￼ι ḧ҇Ӻό₩ιἅҪ￼ᴒ ‛ҝᴨ֘҈⅛Ṗ￼ ᶟת ἅҪ

￼Ѯ Ἓṝῗ όט ῭Ὰℓ ιḜֵ ҃ ֫ᴒ ᶼᶈ῾Ṝ ӪіᾛӐ￼үӍό

ḧ ᶼᶺ￼ ῭ᾺṖιᴏӔῗῳᶽ￼ ⱱḓѼῳ Һᾠ ιᶈ⸗ềᶃѧᴱּפ

їῶᾦ￼ᵠẔ ֫ᴒ Ṗῳ ӔἅҪ￼₩ᶚљᴉӈ ḓӪῂԋ  

ỞѳιἅҪӮ֧Ҩї Ꞌ: 

 

ï     ἅҪấ Ӕּז ֫ᴒ ᵙ ό₩῭Ὰℓט ιҨḫאᶃӵӢᶶ￼ῳᾺἩ   

 

ï     ⱡҨׁ￼ṪӐῂ│ ԏῶԐᶚᴒ ￼ U-Net [10]ѧ￼ ὶ ệ Ḅ￼Ӣ

ᶶᾦ‛ιӇἅҪ זּ῎ ֫ᴒ ᵙό₩῭ᾺῲὭᴒ ṖᴵҨḫאῳӾ ￼Ӣᶶ

‛  

 

ï     ὯἅҪἍ ιἅҪῗ Ѧṝ ᶈј ֱẻꜛ￼ḓі ᶃӵӢᶶ₩ᶚ￼ῶᾦớ

￼Қ. 
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ï     ἅҪώ֧҃ Ѧᶽᶚ￼ј ֱό₩ᾭὯ ι ᾭὯ ṄᵇԇҷᴧṵιҨӝ҈ᶡ

ᵙ ӂӢᶶ₩ᶚ￼῾‎ᴧṝΆᵇ  

 

 

2  
 
 

￼ᶃӵӢᶶ҈זּ ḙѽΆ│Ә ҈Ӕּז ḅ ᶋ[11,12,4]ѳ ￼ Ҏ ֺṄ ӵ

￼ᶹ ӡỤҽᾘֹ ᶟת‰ ⱡ ι ҎΆ│ᴱ ᶴת ᵙ ￼ṮầỄṇת ḓ ᶽ

ḓᴵ Ṁ ẙẈ◌ἆ ӆ҈ Voronoi ᶟ￼Ӏӵιḅ[4]ת ḅ[13,14]￼ᶢ҈ ђ￼Ά│

Ҩ ҦΆẪҡᶃӵ￼ ᶟἆԎҤ◊ᶃӵѧᾆת╓ ԋ ђ‎ᾛӐ ⱡ ι Ҏℓ

ẂҺғּוỄᶽ￼ ἄ ιḅ[15]  PatchMatch [3] ώ֧῭ồ￼ ӆ ђᾆ

│‎ז Ḝ Ӈῗι ҎΆ│Ḿ҈ḫῊẔּז ẑ‎ ҠⱡјᶼồιẊћῂ│ Ѳỵ

￼ ђ Ὅ  

ᶢ҈▄ẙḙѽ￼Ά│ ẂӔּז Ҏởḧ￼ᴉӈ ӪִḊק◖╓ιӕḅ ImageNet [16]￼

Ẉᶎӵ Ӫιⱡᵅ ᴒ ҽ תӀӵιᵅᶴ￼וғּ҈יּ Ẃּ҈זᾡᵱᴉӈ Ӫ￼

ᾦ‛ ԓḳ ᵸ[6] ӾṄԏῶ 64¦64 ѧỌḓ￼ 128¦128 ᶃӵṧԄӉ ⸗ề

ιⱡᵅṄ⸗ề ѭ 64¦64ᶃӵ ‏ Қ [7]Ṅԓḳ ᵸ￼ ‛Ӑѭ Ԅιⱡᵅҡ

ᶟҽᾘת╓ תᶟӐѭᵅᶴתӡỤιҨᶪӼḓת ḡ Қ[17]Ӕּז ק ιԎѧ₩

￼ִḊḓᶪӼ Ӑזּ‛ Ԅιⱡᵅּז‎ ⸗ề ѧῳ ￼ ḓתᶟ￼ Ɑ ҦᶊῲὭ  

Iizuka [1] ḧѲԅṕᵙṕ ֶָᵸ‎Ἓṝԓḳ ᵸιⱡᵅṄ─—█ᵀẔּזѭᵅᶴ

ת ᶈ[1]ѳᵅιYu Қ[2]ּיּזіїᾰԋ├Ṗ ￼ט ק ᴨҦᵅᶴת  

ᶈ▄ẙḙѽΆ│ѧιԎҤ֡ѦΆ Ѽổּ҃צό ᴉӈ Ӫ ᶈ Yeh Қ[18]ιᶈ☺ᶈ

ѧᾆ љὫᶐᶃӵῳὶ ￼ ιⱡᵅּ҈ז ᶪḓᴧּוᵸ￼ ֧  Ulyanov [10]

ℓᴧאι ј ᶹ ᾭὯ ᶡ ιᴵҨӘ ἄוּ   ￼ ‗‎ḢἄὫᶐ￼ᶃ

ӵ Ӈῗι Ά│ᴵ ѭ⅛Ѧᶃӵώӗјᵃ￼ ᴠᾭ ιẊẔּזᶺ₭ ҦҨ ệ

Ḅ￼ ‛ ћιҤҪ￼ [10]ј ӔּזṰ ғּו ֧￼ ὶ Ḿ҈‰֝ᴒ

Ṗι ᵸ ѧ￼ᵹᶲᴝḊ⸗ềἆ ￼ ╓ִḊקӪṄҽᾘֹ ᵸ ἅҪ￼ṪӐѼ

јӘ ҈ḓתᶟѧ￼ᴉӈ ӪιӇἅҪ￼ ‰ѼῗᶈᴅѦׁ ҽ ѧ ệ Ḅ￼ ‛ιẊ

ӹ Ӕּז ὶ‎ֳấ ￼ ╜  
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ἅҪ￼ṪӐẍ┌Ӕּ҃זṜ ἆ Ὰז ￼ᴒ ιḜӹ ἅҪҝᶈῶᾦ Ԅі

֧  ᵟַ Қ[19]ῳ זַּ Ά│Ӕּז ├Ỵό Ѳ֫ב  ḜѼ ҈זּ

PixelCNN [20]ѧ￼ԅᶃӵּוἄιҨҝᶈӾׁᵀἄ￼ӵ і ї Ѧӵ  ֫ᴒ ᴵ

Ҩ Ӑῗặ ᴒק ￼⸗ӕιḅ[21]ѧἍҟ ￼  ἅҪḾ ֫ᴒ ￼Ѯ Ꞌῗ⁞Ὧ ֫

ᴒ ᶼӮ֧ῶᾦᵠẔ￼ӈ ιҨᴣṄ ֫ᴒ Ẕּ҈זӢᶶ ι ℓ῭Ὰї Ṗ￼

Ԅό  ἅҪ￼Ḣᾯ₩ᶚῗ ᵸ - ᵸ‟‗ιԏῶ ᶼ￼ὶᾠᶋιӔệό₩ᶈ Ԅ

ᵸ ᴁѳׁḢԅῶᾦι ҃ק ɺ 

 

 

3  
 

 

ἅҪώ֧￼₩ᶚӔּזᶤᴬ￼ ֫ᴒ ᵙό₩῭Ὰℓ ‎Ἒ ᶃӵӢᶶ  ἅҪ Ӿ

ḧѲᴒ ᵙό ῭Ὰ ֺιⱡᵅ ₩ᶚ‟‗ᵙὫ᷂֩ᾭ. 

 

 

3.1 ֫ᴒ Ṗ 

 

ѭ ┼ ιἅҪṄ ֫ᴒ ᵙό ῭Ὰ֩ᾭ ᵀ ѭ ֫ᴒ Ṗ  

Wῗᴒ ◒└ᵸ￼ᴒ ◒└ᵸ  ιbῗ Ẕ￼ӭṮ  XῗẸׁᴒ ε◌טζ ᴭ

￼⸗ềӪεӵ ӪζιM ῗ Ẕ￼҇ ֺό  ᶈ[9]ѧ ӆḧѲ￼⅛Ѧӈ ￼ ֫ᴒ

ѭχ 

 

Ԏѧˌ Ӻ Ѻ│  ᴵҨ ֧ι ֧Ӫҝᴨ֘҈῾Ṝ ￼ Ԅ  ᾣᵼḒ 1 / 

sumεMζẔּז Ẹ￼ ᾣҨ ᾯῶᾦε῾Ṝ ζ Ԅ￼ᴪק  

ᶈ⅛₭ ֫ᴒ ᾛӐѳᵅιἅҪⱡᵅ῭ᾺἅҪ￼ό  ἅҪ￼ᴨ╦Ṝ ֱỄ ᴅχ

ḅ‛ᴒ ᶼᶈ Ṉ Ѧῶᾦ ԄӪі ᾯԎ ֧ι ѱἅҪֵ ӈ ￼ό  

ѭ: 

 

ẊћᴵҨᶈүӍ▄ẙḙѽ⁭‟ѧ —ḫᾼιӐѭׁᵇҽ ￼ ֫  Ḿ҈ ֫ᴒ Ṗ

￼ ᶼ Ẕּזιḅ‛ ԄץᵍүӍῶᾦӵ ιֱүӍό ῳ Ṅѭ 1  

http://www.gwylab.com/
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3.2 ‟‗љḫא 
 

Ḫ♪   ֫ᴒ Ṗῗ Ἓṝאῶ‰֝ PyTorch [22]ḫא￼ιṓ ḜᴵҨӔּז ḧѲ

ṖᶈῊ ᵙ і ᾡ ὶḫאῗḧѲᶽṇѭ C¦H¦W ￼҇ ֺό ιԎᶽṇљ

Ԏ ԋᶃӵ/⸗ề ᵃιⱡᵅӔּזᶁḧᴒ Ṗḫאό ῭ᾺιԎԏῶљ ֫ᴒ ᾛӐ ᵃ￼

ԓ⁄ᶽṇιӇ  ᵃ ѭ 1ιӭṮ ѭ 0.ῂ ḓᶽṇḅӍι512¦512 ᶃӵі￼ᾯ

Ѧ ὸᾸᶈᴅѦ NVIDIA V100 GPUі 0.23  

   ἅҪ ҃ ӆ҈[24]￼ ӆ UNet￼‟‗[23]ιּז ֫ᴒ ṖῲὭἍῶᴒ

ṖιẊᶈ ⅎӔּזῳ і ‾  ReLU ҈זּ ⅎιẊћᶈἍῶ Ṗѳ Ӕ

ԏῶזּ Ŭ= 0.2 ￼ LeakyReLU ҃ ᵙῳᵅ ֫ᴒ Ṗѳᶹιᶈ⅛Ѧ ֫ᴒ Ṗᵙ

ReLU / LeakyReLU Ṗѳ Ӕּזἥ ặ Ṗ[25]ק ᵸץὐԆѦ ֫ᴒ Ṗιstride = 

2 ԓ⁄ᶽṇѭ 7,5,5,3,3,3,3ᵙ 3. ᶽṇѭ 64,128,256,512,512,512,512ᵙ 512. ᵸ

ὐץ 8 Ѧі ‾Ṗι⅛ѦṖ ῶ ᾭѭ 2ιⱡᵅῗ ֫ᴒ Ṗ ᵸѧ ֫ᴒ Ṗ￼

֧ ῗ 512,512,512,512,256,128,64ᵙ 3. ᵸ ￼ ᶈ Ԅֹї Ѧ

֫ᴒ ṖѳׁṄ ΆẪ￼⸗ềῑṃᵙ҇ ֺό ὶ ‎ ῳᵅ Ѧ ֫ᴒ Ṗ￼ Ԅ

ṄץᵍᴝḊ ԄᶃӵљḓᵙᴝḊό ￼ѩ Ӕệ₩ᶚᴵҨ ᴅᶊᶶֺ ╓ӵ  

֪ᴑ Ѭᶩӻ   ᶈᶃӵ ףּ ῊιἅҪјҺӔּזүӍאῶ￼ᶪӼΆ⁮ ᴒ

ᴦι ֫ᴒ Ṗ Ẹ￼ό ὶᶴתḜ Ṅ ℓ Ӡᶃӵ ᶴ￼Ӣᶶԓḳјףּ

Һᴩֹᶃӵᶹ ῂᾦӪ￼ẽᵠι ᴵ ѭᴰ Ѧ╓ɺ 

 

3.3 Ὣ᷂֩ᾭ 
 

ἅҪ￼Ὣ᷂֩ᾭῃ Ḿ⅛ӵ ấ ẙѼ Ḿ ᵀӈ ꜛỗιѼṏῗ ╜￼ḓӪ Ὥ

ֹԎᵕᶀעᶫѧ￼Ẉ◌ ẙ  

ḧԏῶḓ ￼ ԄᶃӵιִḊ҇Ӻό₩ MεḾ҈ ╓ѭ 0ζ ╜ ᵙḢԅ

ḫᶃӵ ιἅҪ ӾḧѲἅҪ￼⅛ӵ Ὣ᷂ ᵙ

 Ҏῗḓᵙ ḓӵ ￼ ֧і￼ L1Ὣ  

ὶї‎ιἅҪḧѲỵ Ὣ᷂ιּי Gatysᶈ al[26]: 
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ιIcompῗᴝḊ ֧ᶃӵ IoutιӇῗ ḓӵ ὶ ѭ⃰ Ӫ  ỵ Ὣ᷂

Iout ᵙ IcompҨᴣ Igtε ḫӪζѳ ￼ L1 ιӇῗᶈӔּז ImageNet ￼ VGG-

16[27]Ṅ ҎᶃӵἮẽֹ῭ ָ￼⸗ề ѳᵅ Ɋnῗ n Ѧ ḧṖ￼☼╗ᶃ  ἅҪ

ӔּזᶃṖ pool1, pool2 ᵙ pool3‎Ằ Ὣ᷂  

ἅҪ ℓץὐ‾ẪὫ᷂ ι ӆ҈ỵ Ὣ᷂[26]ιӇἅҪ ӾᶈẔּז L1 ѳׁᶈ⅛Ѧ

⸗ềᶃіἚ ԋεGram ζ  

  

ᶈ ιἅҪ├Ỵֹ Ӭ ⸗ềÞ(x)n ԏῶẻꜛ(HnWn)×Cnιệֹ Cn¦

Cn ￼ Gram ιKnῗ nѦ ὍṖ￼ặ ᵼḒק 1 / CnHnKn  ἅҪԜ₭ώֹᴝḊ

֧ᵙᵀἄ ֧￼Ὣ᷂  

ἅҪ￼ῳ Ὣ᷂ ῗỞᴪṮεTVζὫ᷂ Ltvχ ῗ P і￼Ẉ◌ ֫[28]ιԎѧ P ῗḓ

￼ᶟת 1ӵ Ἓắתᶟ. 

 

ỞὫ᷂ LtotalῗἍῶі Ὣ᷂֩ᾭ￼ ᵀ 

 

Ḿ 100Ѧ ᶃӵἚ ᴠᾭᾆ ‎ ḧὫ᷂    

ִ ṩҬᵘשּׁ  ṩҬ    Ṱ ỵ Ὣ᷂[28]Һғּ₇ו Ӏẽ Қ [28]ấ

ӔּזỞᴪṮεTVζὫ᷂‎ᾡᵱ ἅҪᴧא јῗἅҪ₩ᶚ￼ừ֙ ᶃ 3εbζῘ

҃ ҡ Ltotalѧֵ Lstyleoutᵙ Lstylecomp‎ ₩ᶚ￼ ‛ Ḿ҈ἅҪ￼₩ᶚι

ᶹ￼‾ẪὫ᷂  ῗọ ￼ ⱡ ιẊ Ἅῶּ҈ז ⁪Ὣ᷂￼Ὣ᷂ז Ά⁮ Һғּוᵀ

￼ת ‛ ᶃ 3εfζῘ ṇᶚ֟זּ҃ ₩ᶚ￼ ‛ љᶈᶃ 3εgζѧּזḢԅ Ltotal

￼₩ᶚ￼ ‛ ⅝ιḜԏῶ ᶺ  ᵹẽἆᶒꜛ₇ Ӏӵ ῳ ι‾ẪὫ᷂  ᶿ

ᶽṄṀ ӡỤ￼Ѣ᷂ ἅҪṸῺ℅ ḾῶԌ ᶢ҈זּ VGG ￼ ↨ẈὫ᷂￼

ῶּזɺ 
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(a) Image with Hole (b) no Style Loss (c) full Ltotal (d) Ground Truth  
 
 
 
 
 
 
 
 
 
 
 

 

(e) Image with hole (f) Small Style Loss (g) full Ltotal (h) Ground Truth 
 

ᶃ 3.ᶈ ιҡṫֹᴸ:Ṿḓ￼ Ԅᶃӵ; ‛≡ῶ ⁪Ὣ᷂; ⁪Ὣ᷂￼ ‛; Ḣԅ ḫᶃӵ  

ᶈẕ ιҡṫֹᴸ: ԄṾḓ￼ᶃӵ; ‛Ӕּזṇᶚ֟ ; ‛ӔּזḢᾯ￼ Ltotal; Ḣԅ ḫᶃӵ  

 

4  
 

4.1 ј ֱό₩ᾭὯ  
 

Ҩׁ￼ṪӐ  ֵ ᶃӵѧ￼ ẻתᶟᶈԎᾭὯ ѧּוἄḓ ἅҪ ѭ ј Ҩ

ֳ ἅҪ ￼ᴿ ḓẻꜛᵙṑḽ ᵼ℅ιἅҪ Ӿᾠ  ‍ ᵙүỴẻꜛ￼ḓ￼ό

₩ ἅҪᴧ[29]אѧὼ ￼ ￼ѣѦ ṿѳ ￼ ὢ/ᴞ ὢό₩ӂ Ά│￼ ‛ῗ

₩Ẫ￼ Ḅ‎◊ ἅҪѭ ἄוּ 55,116Ѧό₩ιѭ╜ ἄוּ 24,866 Ѧό₩ ᶈ

ῼ ιἅҪ ҡ 55,116 Ѧ ⱱѧ   ‾ ⱱ‎ᶭẶ ⱱᾭὯ ιⱡᵅἚ  Ἓ

ắι᾿ ᵙ ׇ ҈זּ ᵙ╜ ￼Ἅῶό₩ᵙᶃӵ￼ṑḽᶎѭ 512¦512  

ἅҪ ҡ 24,866 ѦᴝḊ ⱱẦḊẊ▌ז  Ἓắι᾿ ᵙ ׇ‎ֳấ╜ ᶺ

Ҩׁ￼Ά│ḅ[1]ᶈᶃӵ ףּ ￼ḓᶴ Ӊ҃ớ ᵼ℅ιἅҪṄ╜ ֫ѭѣѦχῶ

ᵙῂ ⁭￼ό₩ ԏῶ ב֫￼ḓ￼ףּ Ӡ ףּ Ṉ 50Ѧӵ ￼  

ἅҪ ḓṑḽ ℓḾό₩ ֫ ԏӌ‎ ιἅҪּוἄ 6 ԏῶјᵃḓ - 

⅝￼ό₩χ(0.01,0.1]ιε0.1,0.2]ιε0.2,0.3]ιε0.3,0.4]ιε0.4,0.5]ιε0.5,0.6] ⅛

Ѧ ᵍץָ 1000Ѧό₩ 
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≡ῶ ףּ ֺ  ỞԊἅҪֳ ҃ 6 2 1000 = 12,000Ѧό₩  ⅛Ѧ ָό₩￼ Ҏ ӕ

ᴵҨᶈᶃ 4ѧἧֹɺ 
 
 
 
 
 
 
 
 
 

 

ᶃ 4.⅛Ѧḓֹᶃӵ ⅝ ָ￼ Ҏ╜ ό₩  Ӕּזԏῶ ףּ ​￼ ӕ ֧҃ᶃ 1,3ᵙ 5; Ӕּז

≡ῶ ףּ ​￼ ӕ ֧҃ᶃ 2,4ᵙ 6ɺ 

 

4.2  

ᾎὊ   ἅҪӔּז 3Ѧ꜠ ￼ᶃӵᾭὯ ᵙ╜ χImageNetᾭὯ [16]ι

Places2ᾭὯ [30]ᵙ CelebA-HQ [31,32] ἅҪӔּז ImageNetᵙ Places2￼ᴝḊ ι

╜ ᵙ val ב֫ Ḿ҈ CelebA-HQιἅҪ  ֫ѭ 27K ᶃӵ ι3K ᶃӵ ╜

 

   ἅҪӔּ[33]זѧὼ ￼ִḊקΆ│ִḊק  ιẊӔּז Adam [34] Ҹ

ק ἅҪӔּזᴅѦ NVIDIA V100 GPUε16GBζ ιἥ ᶽṇѭ 6  

ֳ₉ᶠ ᵘỈ     ḓѭἥ ώ֧҃ק֝‰ ιᵼѭṄ ḓӵ ￼ᶎӪᵙΆṮιᵼ

℅ᶈṜ ӈ ổּצḜҪῗῶỴѲ￼ ⱡ ι⅛ѦẔּז ẑ ░ᶪӼḓιẊћ Ẃᶈ ᵸ

ⅎḢԅ╦᷂  

ѭ҃ᶈḕᶈ ╓￼ừ֙їӔּזἥ ιἅҪק֝‰ ӾӔּז 0.0002 ￼ḙѽꞌẦᵏἥ ‰

Ҩק֝ ִḊ ⱡᵅιἅҪӔּז 0.00005 ￼ḙѽ ꞌ ỉ ιẊ֛ ᵸ

֫ѧ￼ἥ ᴠᾭק֝‰ ἅҪᶈ ᵸѧᵏּזἥ ק֝‰ јҝ ԁ҃ј⃰ ￼ᶎӪ

ᵙΆṮ ι ћ ῶ҈יἅҪḫא῭ồ￼ᾠᾩ  ImageNet ᵙ Places2 ₩ᶚ 10

ᶾι CelebA-HQ 3ᶾ Ἅῶỉ ᶈ ᶾԓḢἄɺ 

 

4.3 ⅝  

ἅҪṄ Ά│љ 4 Ά│ ⅝ : 

ï PM: PatchMatch [3], ῗῳӾ ￼ ḙѽΆ│ 

Ɋ GL: Iizuka Қώ֧￼Ά│[1]  

ï GntIpt: Yu Қώ֧￼Ά│[2] 

ï Conv: љἅҪ￼Ά│ ᵃ￼ ‗ιӇӔּזԐᶚ￼ᴒ Ṗι ᴠᾭᾆ Ὰ

ḧὫ᷂   
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ἅҪ￼Ά│ ѭ PConv љ GL ᵙ GntIpt￼ԇẈ⅝ ᶈἅҪ￼ᾭὯі Ὰ

ҤҪ￼₩ᶚ ⱡ ιѣ Ά│￼ Ӕּזṕ ָᵸιӬ ḓ￼ṕ ףּ ￼ᴵּזớι

Ḿ҈ἅҪ￼ό₩￼ẻꜛῗ≡ῶỴѲ￼ ᵼ℅ιἅҪ ὶӔּזҤҪᴧṵ￼ ₩ᶚ 1

ἅҪј҈יּ ҤҪ￼ -╜ ֫ ⅝ιἅҪ ṯ￼֫בᴵ ҺљҤҪјᵃ ἅҪ

ӂ҃ 12,000ắᶃӵι  ṄἅҪ￼ό₩֫ ᶃӵ ῂ ῲὭ  

Ḧ ₦    ᶃ 5ᵙᶃ 6ָ֫Ῐ ҃ ImageNetᵙ Places2￼⅝  GTҦ ҃Ḣԅ

ḫ ἅҪᶈᶃ 9ѧљ CelebA-HQі￼ GntIpt [2] ҃⅝ ɺGntIptᶈ 256¦256і╜

҃ CelebA-HQιᵼ℅ἅҪᶈṄᶃӵї ֹԎ₩ᶚѳׁṄԎї ‾ѭ 256¦256 ᴵҨ

֧ιPM ᴵҨᶶֺ Ѳіј⃰ ￼ ђҨᶪ ◖╓ι GL ᵙ GntIpt ῶῊῂ│ ᵅᶴת

ἆ ק ḫאᵀת￼ ‛ ᶃ 7 Ῐ ҃ Conv ￼ ‛ιḜԏῶ‎ ⸗ḧό₩‍ҭї￼ј

ᵃ נּ ‛ɺ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

(a) Input (b) PM (c) GL (d) GntIpt (e) PConv (f) GT 

ᶃ 5.ᶈ ImageNet і╜ ‛￼⅝  

 

Ḧ ₦    ḅ[2]ѧἍ ιּ҈יḕᶈ ᶺᴵ ￼ ֘Ά⁮ιᵼ℅≡ῶ Ḅ￼ᾭӪẙ ‎

ӂᶃӵӢᶶ ‛  ⱡ ιἅҪὟⱢѳׁ￼ᶃӵӢᶶӐᵝ[7,2]  
 
 
1 https://github.com/satoshiiizuka/siggraph2017 inpainting, 

https://github.com/JiahuiYu/generative inpainting
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(a) Input 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(b) PM             (c) GL          (d) GntIpt        (e) PConv 

ᶃ 6. ᶈ Places2 іᶃӵ╜ ‛￼⅝  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

(f) GT

ἵᵓǎ1 ιPSNRιSSIM [35]ᵙִḊệ֫[36]  ᶈ Places2іἵᵓ ǎ1 ιPSNRᵙ

SSIMι ᶈ ImageNet іἵᵓִḊệ֫εIScoreζ  ├Ỵι [1]￼Ṱᴧṵ₩ᶚҝᶈ

Places2і ҃ ιἅҪṄԎּ҈זἍῶ ӂ  1Ῐ ҃⅝ ‛  ᴵҨ ֧ιἅҪ

￼Ά│ᶈј ֱό₩і￼ Ҏ╜ іҸ҈ἍῶԎҤΆ│  

ⱴỦֿכ    ҃ḧ ⅝ ιἅҪ Қ Ѯ ӂἅҪ￼ │  ἅҪἚ

ᶈ Amazon Mechanical TurkεMTurkζẈᴶі￼ἄḾ A / B╜  ἅҪ ҃ѣ јᵃ￼

ḫ χῂ Ὴ ᵙῶ Ὴ  ἅҪ ָ֫ἵᵓ҃ᶈῶᵙ≡ῶḓ￼ừ֙ї ᶃӵ ừ￼ףּ

֙  Ḿ҈⅛Ѧᶑ‰ιἅҪѭ⅛ Ά│   Ὅ 300ắᶃӵι⅛ắᶃӵ⅝ 10₭. 
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