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ᶈ ᾰѧιἅҪњ├҈ Ѳᶺ₩ỗᶃӵᵀἄεSMISζүחι

ᴏᶈ Ѳ ἄᶺ₩ỗᶃӵוָּ Ӿׁ￼ṪӐ ᶃӔּזᶺѦ⸗

ḧ ἄᵸιҨוּ￼ָ ֺԎᶈṈᾭ ￼ᾭὯ ѧ￼Ӕּז

ᴦιἅҪώ֧҃ Ὰ ￼ ֟Ṉ εGroupDNet ζι

Ḝַּוּזἄᵸѧ￼ ᴒ Ẋ ℓ֟Ṉ ᵸѧᴒ ￼ ᾭ

ᵼ℅ιGroupDNet ᶈṄ Ѳ‰ Ὥѭ ⱡᶃӵΆ ԏῶ

῭ᶽ￼ᴵίớιẊћḾ҈ԏῶᶺѦ ￼ᾭὯ ԏῶᵀת￼

ᾦ ᶈ֡Ѧԏῶὠἇớ￼ᾭὯ і ￼ḫ ῎҃

GroupDNet ᶈἚ SMIS үחΆ ￼Ҹ ớ ἅҪ ῎

GroupDNet ᶼἚ ᴿ ῶ ￼ᵀἄẔּז ẑ Ҧ ᵙ₩

ᶚ ֫ҕᶈҨїᶊᶍχ 

 https://github.com/Seanseattle/SMISȂ 

 
׃ .1  
 

ѲᶃӵᵀἄιᴏṄ Ѳ‰ Ὥѭ ⱡᶃӵιԏῶ

ᶺḫ ẔּזιẊẬ ҃ ├ẍ┌ԋ￼ת Ḝ  іῗ Ḿᶺ

ῑṃ ιᴏῂᾭᴵ ￼ ⱡᶃӵḾẔ҈ Ѧ Ѳ‰  

Ӿׁ￼ṪӐ Ḿ үח ￼јᵃ҃זּ χצּ ᴪ֫זּ ט

ᵸ[38 58 2 13]ιᶈ ῊẬԄᵹᶲ[21]ι‗ấᶺѦ

Ḓ [12]ᵙץὐḫӕ ⸗ề [43] ⱡ ҎΆ│ᶈ

ᾡᵱᶃӵ ᵙἛṝ῭ᶺẔּזΆ ᴨệ҃ ֢￼ἄṏιӇἅ

Ҫ ῗ ᴨ҃ ℓ￼ὺᾼι⸗ָњ├҈⸗ḧ￼ᶺ₩ỗᶃӵ

ᵀἄүחι үחᶭ҃ז῭ᶽ￼♄╗ớ‎ίֺּוἄ￼ ‛  

ỳ їҡҚ ‗ấ ᶃֳấԓḳ￼ᶋ῟ Өי Ѳֹ

ᶃӵ￼ ₩ᶚιᴵҨṄ ᶃ Ὥѭ ḫ￼ 
   

 

*  ᵃ ￼ Ꞌ 
 Ӑ  

 
 
 

 

ᶃ 1χ◗ Ѳᶺ₩ỗᶃӵᵀἄεSMISζүח ᶃӵіΆ⅛֯￼ᾰ

  ᾯѦ֯ѧ⃰ᶈᴪק￼ Ѳתᶟ Ҧ Ԅ‰ ιԎӎ

ῗ ἅҪ￼Ά│ּוἄ￼ᶃӵ  

 
Қ￼ẻ Ởӌі ‎ј ιӇῗі ј ᵀứ￼ᴭᵖỘ

ѱהό ṏῗ ѳ ‎￼ - Ҏ₩ᶚјᾟὙᶺ₩ỗᵀἄι

ἆ Ẹ Ҏ₩⸗῭Ὥі ῊιԎҤ ֫ѼҺ Ẕᴪק Ҏ

ј ᵀứ￼ῼῺ Ở ѳιἅҪᴵҨṄ Ἃᴵίֺזּ

￼ԓḳֳấᶋ῟ת ѭἚ үחι үחᶈ Ѳ ָі

ғּוᶺ₩ỗ ‛ι ԎҤ Ѳ ֱ֫ӠὙјᴪ ἅҪṄ℅ү

Ởח ѭχ Ѳᶺ₩ỗᶃӵᵀἄεSMISζ ḅᶃ 1 Ἅ ι

Ḿ҈⅛ ѲιἅҪ ῶԎ⸗ḧ￼ίֺᵸ ᾯ⸗ḧ

ָ￼ίֺᵸιҝ Ẕ￼תᶟҺᴧּו Ẕᶊ῭ᾡ  

үח￼ ֘Ά⁮ῗѭјᵃ￼ Ѳ‗ấјᵃ￼ּוἄ

ιⱡᵅ ᵀјᵃ ￼ ֧‎ּוἄῳ ᶃӵ Ḝљ

[12]￼ỞӌΆ⁮ Ẃ ӆιᵅ њ├҈ ӵ Ӈῗιᶈ

‎ ᶺ￼ ָїι Ά│ỄồҺ ֹớ ї ιћ

Ὴ ớᶭזᵙ ◊╦ ᶽ￼  

ѭ҃Ӕ Ҹז῭ ιἅҪṄἍῶּוἄ ѭ 

www.gwylab.com
https://arxiv.org/pdf/2003.12697.pdf
https://github.com/Seanseattle/SMIS
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₩ᶚι זּ ᴒ ֳ ớᶊῲὭּוἄᵸѧ￼ἍῶẂ ᴒ

Ẹᴒ ￼ ᾭ ҈ ￼ ᾭῊιἅҪ￼ ᶈᾭḙᵙ֩צּ

ᾭіᶎ ᾦ҈[12] ӇῗιἅҪ ᴰ￼זּ ￼Ҩјᵃֱצּ

ΆẪ Ể-ᶈׁᵇҽᾘ ѧιἅҪ֟Ṉ҃ ᵸᴒ

ѧ￼ ᾭ ἅҪ ḻֹјᵃ￼ ָế℅ѳ ԏῶԓ ԋớι

ӕḅι ᵙ‴ᴹ￼ Ẕ ẙ ӆ ᶈ ừ֙їι ℓ

ᶊᵀẊ Ṅѭ₩ᶚώӗ ᶼ￼ ιҨấד јᵃ ָѳ ￼

Ҋԋ ιҡ ώ ᾯӌᶃӵ ℅ᶹιẸᾭὯ ￼ ָ

ᾭ ỄᶽῊεӕḅ ADE20K [55]ζι צּ ᴵҨᶽᶽ

╦ ἅҪṄ ᶵ҃ ѣ ἄᵸוּ￼צּ ѭ ֟

Ṉ εGroupDNet ζ ѭ҃ ӂ GroupDNet ᶈ SMIS

үחі￼ ᾦιἅҪώ֧҃ѣѦᾺ￼Ὕ‰ιָ֫ ѭẈᶎ⸗

ḧ ᶺ‾ớεmCSDζᵙẈᶎԎҤ ָᶺ‾ớεmOCDζ

Ẹ•Ҏ Ѳ ֫ᴧּוṭᶽᴪק ԎҤ ֫ӠὙјᴪῊι

mCSDὝ‰ỀỀҺӠὙ ￼Ӫι mOCD ỀỀҺ Ӊ  

ἅҪᶈ֡Ѧԏῶὠἇớ￼ᾭὯ і ҃ḫ χ

DeepFashion [32] ιCityscapes [5] ᵙ ADE20K [55] ‛

῎ιἅҪ￼ GroupDNet ᶈּוἄ ѧẬԄ҃῭ᶺ￼ᴵί

ֺớιҡ ἄ҃וּ Ѳі￼ᶺ₩ỗᶃӵ ℅ᶹι

GroupDNet ᶈᶃӵ Ά ӠὙљҨׁῳӾ ￼Ά│

￼ ҃אιṝד҅ GroupDNet ￼Ҹ ớ ℅ᶹι

GroupDNet ᶈּוἄ ѧẬԄ҃ỄᶺᴵίớιẊћԏῶᴿ

ῶ ￼Ẕּז ẑιӕḅᶹ █ᵀι Ѳᾛ ᵙ‾Ẫᴪẻ  

 

2. ῏ ᵬ 
 

ⱳở⁴ᶙ ἄḾἰוּ  εGANζ[11]ּוּיἄᵸᵙֶ

ָᵸ ἄιᴏӔḾ҈ Ẃԏῶὠἇớ￼ᾭὯ ιѼԏῶỬҚ

￼ἄ▐ῠᶃӵוּ￼ 11]ד 23 3 24] ᴪ֫ ᵸ

εVAEζ[26]ץᵍ Ѧ ᵸᵙ Ѧ ᵸιẊ ∂ ᵸ

￼☺ ғּו ᵀ Ᾱ֫ṵ Ԏᵀἄ ‛ Ẃ ￼Ễᶽ֧א

ᶺ‾ớ ҎΆ│[2]ᶈԎ₩ᶚѧ ᵀ҃ VAEᵙ GANιᴵּו

ἄ ᶺ‾￼ᶃӵ  

ῪҬᶂӴᴿở  ‍ҭּוἄḾἰ [36]☼ᴧ҃ẍ┌￼‍

ҭᶃӵᵀἄẔּזιӕḅᶃӵֹᶃӵ￼ Ὥ[21ι19ι43ι57ι

29ι31ι17]ι ֫ ꞌ[28ι 22]ιᶟ Ẕ[16 54]ιᴅ

₩ᶚᶃӵᵀἄ[56 39 35 40]ι‾Ẫ Ὥ[18 7 22]ι

Қⱶ 

 
ᶃӵּוἄ[33ι59ι13]ᵙҡᾰ  ᶃӵᵀἄ[50ι51]

ἅҪњ├҈Ṅ‍ҭ Ѳ‰ Ὥѭ ⱡᶃӵιᵃῊᶈ Ѳ

ָіѭ үחᶭז῭ᶺᶺ‾ớᵙᴵίớ  

ᶹ⁴   ָᶂӴᴿở  ᶈᶺ₩ỗ‰ ֹᶃӵᵀἄү

ѧιṰῶח ᶺṪӐ[1 30 42] [4] ԁӔּז GAN ᵃ

Ὴַּז ק ἄוּ ֫ ꞌᶃӵ fl [43]ᶈ ᵸ

￼ ֧ѧ▌҃ז ḫӕ￼ז ⸗ề ιҡ ᴵҨḾּוἄ￼

‛ Ḿ ίֺ fl [42]Ӕּזᶃӵ￼ᴰ Ѧ‎◊Ӑѭ

ῊṌ￼ӕḒ‎ὝṀּוἄ Park [38]Ṅ VAE ԄԎ

ι Ӕּוἄᵸ ᶼғּוᶺ₩ỗᶃӵ [30] זּ

Ẫῳᶽӆⱡӂ ⁭‟‎ GAN ￼₩ẪṦ▼ ιҡ

ғ֧￼ק‾ᶺכ Bansal [1]Ӕּז Ԑ￼ṪԏҨὝᾭΆẪ

Ṅּנạ￼ẻꜛιעᶫᵙ ҭљ Ѳ‰ Ԅ ש ιҡ

ғּוјᵃ￼ ‛ љ ҎӐᵝјᵃιἅҪњ├҈ Ѳᶺ₩ỗ

ᶃӵᵀἄιḜ ∂ᶈ Ѳ ָ јῗԅṕ ָԏῶ ẙ￼

ᴵίֺớ [12]ѭ⅛Ѧ ҭ‗ấ҃֡Ѧ ט ᵸι

Ҩώᴨјᵃ￼ ҭ ιⱡᵅṄḜҪᵀẊֹҚӵ үחѧ

￼ї Ѧׁ῟ּוἄᵸѧ ἅҪ￼ṪӐљ ṪӐ ẙ ԋι

ᵼѭ ѣ Ά│ ᶴתԏῶјᵃᴠᾭ￼јᵃ ‎ẔḾ

SMIS үח ӇῗιἅҪᶈ ᵸѧ ░֟Ṉ ᴺ￼꜠⸗

ӔἅҪ￼ ᶼᶴתᴵ ῂ│ӔּזԎΆ│￼ ᶺ ￼ᾭ

Ὧ  

ᴑ Ӿׁ￼ṪӐ[27 46 53 34 45]Ὕ֧ ᴒ

Ḿ҈ Ӊ ᶶ ẙᵙ₩ᶚᴠᾭῗῶַ￼ιᵼ℅ḜҪṰ ẍ

҈זּ┌ [34]ώֹ ẙӔּז ᴒ ҺṀ

ᶽ￼ԓḕ ἄ εMACζ ṓ ᶈ ѧӔּזԏῶṇ￼

ᴒ הּ ≡ῶ ᴒ Ѽῗתỳ￼ιӇἅҪᶈḫ ѧ ῎ιḢ

ԅ ԁ ᵸѧ￼ ᴒ Ḿ҈ SMIS үח￼ớ ḕᶈ

℅ᶹιἅҪ￼֟Ṉ ᾭ Ӽ֫צּ ҃ṭᶽ￼ MAC ι

ӔԎ ḫ҈זּ Ẕּז  

 

3. ӈ Ἕ  
 

3.1. ӈ 
 

ҧ M Ѳ֫בό Ӭ ᾭὯ ѧῶ C Ѧ Ѳ  

H ᵙW ָ֫Ҧ ᶃӵ￼ ẙᵙḴẙ Ӑѭ Ѧ Ẃ 

www.gwylab.com
https://arxiv.org/pdf/2003.12697.pdf


 

 
 

χwww. gwylab.com             ᴝᾰ‎◊χhttps://arxiv.org/pdf/2003.12697 .pdf  

 

ὶ￼‰ ֹᶃӵ￼ Ὥ￼ΆẪιᴏּוἄᵸ G M Ӑѭ

‍ҭ Ԅ‎ּוἄᶃӵ Ӈῗιѭ҃ᾟὙᶺ₩ỗּוἄιἅҪ

ᴰ Ѧ Ԅ◊‎ίֺּוἄᶺ‾ớ Ẃιᴩ VAE ￼ᵏᴧι

ἅҪ זּ ᵸώᴨ☺ᶈ Z Ӑѭίֺᵸ[26] ὶᾠֹ

ѣѦ ԄᵅιᴵҨ O = GεZιMζ‎ғּוᶃӵ ֧O  

Ӈῗιᶈ Ѳᶺ₩ỗᶃӵᵀἄεSMISζүחѧιἅҪ￼

‰ῗ ẇἣ⸗ḧ ￼☺ᶈ ‎ғּו Ѳіᶺ‾ק￼ᶃӵι

☺ᶈ ꜠ ᶊίֺ҃Ԏ Ẕ ￼ᶺ‾ớ  

 

3.2.  
 

Ḿ҈ SMIS үחιԋ ῗṄ☺ᶈ ֮֫ѭ ֯⸗ḧ

҈ ָ￼☺ᶈ ι⅛Ѧ☺ᶈ ҝίֺ⸗ḧ Ѳ ἄוּ￼  

ҽ ￼ᴒ ᵸјῗῳӓ ὍιᵼѭἍῶ ￼⸗ề

ᶈ☺ᶈ ԓ ᶈ ᴏӔἅҪῶ⸗ḧ҈ ￼☺ᶈ

ιᶈḅӍӔּז Ά Ҡⱡḕᶈ ⃰ḅἅҪṄᶈḫ

֫ѧ ῎￼ ‾ιּז⸗ḧ҈ ￼Ҧ ᴅᶊῲὭ SPADE 

[38]ѧ￼ᴝḊ☺ᶈ ԏῶῶ ￼ᶴת SMIS үח￼ ד  

א ἅҪιἅҪכ☼ ᶈ ᵸᵙ ᵸѧ

Ҏӌ ‟‗ӢᾡιҨ῭ῶᾦᶊḢἄүח  

 

3.3. GroupDNet 
 

ᶢ҈і ￼֫‘ιἅҪאᶈώӗῶԋ℅үח￼ ֘Ά⁮

- ֟Ṉ εGroupDNet ζ￼῭ᶺ ӡỤ ֹԎᶈ

‰ ֹᶃӵּוἄүחѧ￼ᴄ ớ ιGroupDNet ￼Ѯ ӌ

‟‗ҡ SPADE [38]ѧ∟ᴨ҃ ♄ỵ  GroupDNet ￼

Ѯ ӢᾡῗṄԐᶚ￼ᴒ ῲὭѭ ᴒ [27]ιҨḫא⸗ḧ҈

ָ￼ᴵίớ ᶈї ιἅҪṄ Ӿ ₦ ἅҪ￼ ӌ

‟‗ιⱡᵅὼ ἅҪḾ ￼јᵃ ҭἍӮ￼Ӣᾡ  

⁭ ҡᶃ 2 ᴵҨ ֧ιGroupDNet ᵍץ Ѧ ᵸ

ᵙ Ѧ ᵸ ᴩֹ VAE [26]ᵙ SPADE [38]￼ᵏᴧι

ᵸ Eғּו☺ Zι ☺ Z ᶈ ѧẔ Ỉ Ᾱ֫ṵ N

ε0ι1ζ ᶈ╜ ῼ ι ᵸ E ѢẨ ‎ Ᾱ֫ṵ

￼   ‾ ῲҦ҃ Z ѭ҃ḫא ♇ιἅҪӔּז ᴠ

ᾭקἩṬ[26]ᶈ ѧᵏּ҃זᴵỉ֫￼Ὣ᷂֩ᾭ ԏӌ

ι ᵸ ѣѦḢԅ ὶṖ ╜Ẉᶎ ᵙΆṮ ι

Ҩ ᵅ￼֫ṵ ֫ṵљ Ᾱ֫ṵѳ ￼Ṯ  

 
ᴵҨ ᾼז KLᾫẙὫ᷂‎ῳṇקχ 

 
Ԏѧ Ҧ KLᾫẙ  

ᵷבֿ  ҧ c ￼҇ ֺό ι ѭ

Ԅᶃӵ  Ṅ XἼ֫ѭјᵃ Ѳ ָ￼јᵃᶃӵιἅ

Ҫῶχ 

 

℅ᾛӐ֟Ṉ҃Ḿ E ⸗ề ￼Ә ớιҡ ҃

῭ᶺ֩ᾭ‎Ḿ⸗ề ᵸ￼ Ԅῗ Ҏᶃӵ

￼ѩ χ  E ѧ￼Ἅῶᴒ ԏῶ ᵃ￼ ᾭιᴏ

￼Ởᾭ C ҡ Ԅ ᵙӌ ‟‗ӚιἅҪṄјᵃ￼ Ҩ

ế℅꜠ ‛ι ￼☺ Z Ἅῶ⸗ḧ҈יּ ￼☺

εZ ￼ ᾫ ֫ζ ἄ  ᶈᴏṄֹ‎￼ ⅎѧӼ

Ẹ c ￼ίֺᵸ љғּוѣѦᵇ Ӑѭ Ᾱ֫ṵ￼ᶎӪᵙΆ

Ṯ ╜￼ Ά⁮јᵃιἅҪ￼ ᵸ ᴒ ṖғּוᶎӪ

ᶃᵙΆṮᶃιҨṄ ‗ӡỤᶽ Ӡּפᶈ☺ Zѧ  

ᵷבֿ  ὶᾠֹ☺ᶈ Z ᵅι ᵸҺᶈ Ѳ‰

￼ẬṀїṄԎ Ὥѭ ⱡᶃӵ ῗḅӍַּז Ѳ‰ ⃰

ᶊὝṀ ⅎ ῶ֡ Ά│ᴵҨḫא℅ ￼ιӕḅṄ

Ѳ‰ ὶֹ Ԅἆᶈ ᵸ￼⅛Ѧ ⅎ ׁ

ј ᵀἅҪ￼ừ֙ιᵼѭ ᵸ Ԅ￼ ᶽṇ Ẃῶ ι

ṄѤ Ѣ᷂ Ѳ‰ ￼ ᶺ ‗ӡỤ ἅҪ Ὅᵅ ιẊ

Ὅ Ԑᶚ￼ ₩ᶚ-SPADE ἄᵸ[38]ӐѭἅҪוּ

￼ᶢ ḅ[38]Ἅ ιSPADE ῗ•Ҏ‍ҭặ ῭￼Ṗק

ẻẪ[6ι18]ιẊћᶈזּ ѲᶃӵᵀἄѧῘ ֧ғּוӵ

Ṁ ￼ᴄ ד ỈᶈּוἄᵸѧӔּזἍῶ ᴒ ￼ ộ

ỳιἅҪṄ SPADE ₩ᶒѧ￼ᴒ ṖῲὭѭ ᴒ ιẊṄ℅

Ὰ￼‍ҭ₩ᶒ ѭ‍ҭ ặ εCG-Normק ζιḅᶃ 2 Ἅ

ⱡᵅι ỗᵀẊט CG ᾭᵙ ᴒ ‎ ἄ ѭ‍ҭ

ᶒεCG-Blockζ￼ ᶒ CG-Block ￼ӌ ‟‗ѼῘ

ᶈᶃ 2 ѧ  

ᵃ‾ιҧ ᵸ ￼ i Ṗ￼⸗

ềᶃι i Ṗ￼ ᾭ  ћιNι ι  
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ᶃ 2χἅҪ￼ּוἄᵸεGroupDNet ζ￼ӌ ‟‗  ɒ GConvɓ ᴒ ιɒ Sync BNɓ ᵃℓἥặ ק  ῗ i Ṗ￼ ᾭ  ├Ỵ

Ḿ҈GroupDNet ￼ i Ó 1ι Ẃ  Ó  
 

ᵙ ָ֫ῗἥᶴתᶽṇι ᾭι⸗ềᶃ￼ ẙᵙḴẙ  

ḅᶃ 2 Ἅ ιCG-Norm ԓ ￼ ᴒ ҺṄ Ѳ‰ Ԅ

Ὥѭӵ ֺᴠᾭ ᵙ  ⸗

ề Ԅ ӾṄ ἥ ặ Ṗ[20]‎ặק ק χ 

 

ᶈ ῗҡᾭὯѧḙֹ￼ұṃᴠᾭ  ᵙ

ῗ ⅛Ѧ⸗ề ￼ἥᶴתᶽṇᵙ ṑḽ ￼χ 

 

ѳᵅι ֧ љӾׁ ╜￼ӵ ƛᴝ ƚ ҐҊιẊ

ғּו ѦᾀԄ҃ ѲӡỤ￼Ὰ⸗ềᶃ ṄԇẪ 3

‎ι 

 

Ẹ i ᴪᶽῊι ᴺῳ ֟Ṉѭ 1 ᶈ Ẃ ᴒ ᵅι⸗

ềῑṃֹѕ RGBᶃӵO  
 

3.4. ῒז ‗  
 

҃ GroupDNet ѳᶹιἚ SMIS үח￼ ᴅ ֘Ά

⁮ῗ‗ấ ᵸᵙ ᵸι⅛Ѧ 

  

♇ᾣᶈ⸗ḧ￼ Ѳ іιḅᶃ 3εaζἍ ᶢ ộỳῗ

꜠ Ḿể⅛Ѧ ָιⱡᵅ ᵀјᵃḒ ￼ ‛ ѭ ᴅ ι

ἅҪṄ℅ ѭɒᶺѦ εMulNet ζɓ ԏῶ ӆ

ỳ│￼ᴰ ῲҦΆ│ῗᶈᾯѦ ѧӔּז ᴒ [27] ḅ

ᶃ 3εbζἍ ιּז ᴒ [27]ῲὭ ᵸᵙ ᵸѧ￼Ἅ

ῶᴒ ιẊṄ ᴺ ѭ ҈ ᴺι ṏῗ

εGroupNet ζ ḅ‛⅛Ѧ ѧ￼ ᴺ ҈ MulNet ᴅѦ

ѧ ẔṖ￼ ᴺιֱᶈת іљ MulNet ᾦ ᶃ 3

ε c ζ ῎ ҃ ἅ Ҫ ￼ GroupDNet GroupDNet ᵙ

GroupNet ѳ ￼Ѯ ῗָת ᵸѧ ￼ᾭ ᴅ ֟Ṉ

ṓ ℅Ӣᾡ ‎Ễ ᴅιӇḜṾ‎҃ Ҏ῎Ῐ￼ḄᶴιѮ

ῗᶈҨїѕѦΆ χ 

ẇ Ӫệ├Ỵ￼ῗιјᵃ￼ ԏῶјᵃᾭ ￼ḫӕ

[32 5 55]ιẊћ јᵃ￼ ḳ ‎Ḿ Ҏ ấ

₩  MulNet ᵙ GroupNet Ễ ἧֹᵀ ￼ ‎Ẉ

Ἅῶ ָ ῭ ￼ῗιẊ Ἅῶ￼ ᶈא֧ ắᶃӵ

ѧ ᶈ ừ֙їιMulNet ᵙ GroupNet јᴵ ԁᶊҺ╡

ᶽ ￼ ◊ιᵼѭḜҪọ ᶈ ἆ╜ ῼ ☼╗Ἅ

ῶ ָ￼ἍῶḒ ἆḒ Ӈῗιᶈ GroupDNet ѧιјẈ

љԎ Ԋҕᴠᾭιҡ ‖ᶽᶊ֟ ҃ јẈ  

Ԋגּ ᶈ ⱡќּףѧι Ѳ ָ ẂљԎҤ ָԏῶ

ԋ ιӕḅι ￼ ᵙ‴ᴹ￼ ӆιẊћấ ⱶẽᵠ

￼ῄⱢ ѭғּוᵀת￼ ‛ι MulNet ᵙ

GroupNet ῶ Ѧ ᵀ₩ᶒεἅҪѧ￼֡ѦẂ ᴒ  

www.gwylab.com
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 Encoder    Decoder 
 
 
 
 
 
 
 
 
 

 

(a) MulNet (b) GroupNet (c) GroupDNet 
 

ᶃ 3χMulNet εaζιGroupNet εbζᵙ GroupDNet εcζ￼ Ỵᶃ  ├ỴιMulNet ᵙ GroupNet ￼ῳᵅ Ṗῗ ᵀ₩ᶒι ₩ᶒּי

֡Ѧ⃰Ẃ￼ᴒ Ṗ ἄιҨ ᵀјᵃ ￼ ‛  

 

ừ֙ζᶈ ᵸ￼ ṔṄјᵃ ￼⸗ềᵀẊֹ Ѧᶃӵ ֧

ѧ Ẃι ᵀ₩ᶒᶽ јᵃ ָ￼ ԋớ Ӈῗιἅ

Ҫ ѭ ῗјᶼ￼ιᵼѭјᵃ ￼ ԋớᶿᶶ ιҨ ҈ῂ

│ Ӕּזԏῶᴩ ֺ￼ỵᴩ ￼ ᴅ ҭ‎ԅ ή

ῲҦΆ│ῗӔּז Ҏ ₩ᶒεḅ ├Ỵד₩ᶒζ‎Ὢ

ᶃӵ￼ Ә ớιӇԎ ￼ Һ Ԏᶈ℅ ừ֙

ї￼Ӕּ[49]ז ӇῗιGroupDNet Ṅ Ҏԋ ᾯѦ

ᵸ ᵼ℅ιḜᴵҨ῭֝ ι῭Ếẕᶊַּז ԋớ ‛ι

љԎҤѣ Ά│ּוἄ￼ᶃӵ ⅝ιGroupDNet ἄ￼ᶃӵוּ

῭Ḅι῭ ḫ  

GPU ԒḔ  ѭ҃ Ӡ MulNet ￼⅛Ѧ ἆ

GroupNet ѧ⅛Ѧ ￼֫ ᴠᾭԏῶ ᶼ￼ḳ ιỞ ᾭ

Ṅ ᾭ￼ᶭז Ῐ ᶭז ֹ‖ ᵅιᶃẻᴊ￼ῳᶽ

GPU ԓḕṄјԜ ᶼḳ Ѧ‾  ⃰ḅἅҪᶈ ADE20K

ᾭὯ і ӂצּ ￼ ‾[55]ιᴏӔṄἥᶽṇ ѭ 1ι

ắ Tesla V100 ᶃẻᴊѼῂ│ḳ ᶼḳ ￼₩ᶚ Ӈῗι

јᵃ҈יּ Ԋҕᴠᾭιᵼ℅ᶈ GroupDNet ѧ ј ѱѤ

јọѭ⅛Ѧ ָ ḅ℅ᶺ￼  
 

3.5. ₱  
 

ἅҪ љזּ SPADE [38] ᵃ￼Ὣ᷂֩ᾭχ 

 
ῗ GAN Ὣ᷂￼ ⱱ ι ῗ ḫᵙᵀἄ

ᶃӵѳ ￼⸗ềש Ὣ᷂ ԏӌ‎ ιἅҪӔּזᶺṖֶָᵸ

ҡ ḫᵙᵀἄᶃӵѧώᴨ⸗ềιⱡᵅ ҎἄḾ⸗ềѳ

￼ L1  ᵃ‾ι ῗѭ‾Ẫ Ὥấ ￼ỵ Ὣ᷂[22]  

Ӕּז ￼ VGG [41]  

 
 

Ҩ ệ Ḿ￼ѧ ⸗ềᶃιⱡᵅ Ҏ Ḿᶃѳ ￼ L1

ῗ KL ᾫẙὫ᷂ ιḅ Ẫ 1 ἅҪ ƣ1 = 

10; ƣ2 = 10; ƣ3 = 0 .05ιљ SPADE [38] ᵃ  
 

4.  
 

4.1.  
 

ἅҪṄ ặ ἄᵸᵙֶָᵸѧ￼ἍῶṖוּ҈זẔּ[37]ק  

ỈѣѦῊ ṑẙ῭Ὰ ֱεTTURζ[14]ιṄּוἄᵸᵙֶ

ָᵸ￼ḙѽꞌָ֫ ѭ 0.0001 ᵙ 0.0004 ἅҪӔּז

Adam Ҹקᵸ[25]Ẋ ƚ1 = 0; ƚ2 = 0 .9  Ἅῶḫ ᶎᶈ

Ṉ 4 Ѧ P40 GPUі  ℅ᶹιἅҪӔּזᵃℓἥᶴתặ

‎ק ᶺѦ GPU ᵃℓᶎӪᵙΆṮ ӡỤ Ӽ ᾳѧ

ώӗ҃῭ᶺ ӡỤιӕḅ ￼ ᵙ῭ᶺ￼ ᴠᾭ  
 

4.2.  
 

ἅҪḾѕѦ Ẃԏῶὠἇớ￼ᾭὯ ҃ḫ ιץὐ

DeepFashion [32] ιCityscapes [5] ᵙ ADE20K [55] ѳἍ

Ҩ Ὅ DeepFashion ιῗᵼѭ ᾭὯ Ῐ ֧Ἅῶ Ѳ

ָѳ ￼Ṯầι ⱡ ᵀ҈ ӂ₩ᶚ ᶺ₩ỗᵀἄ￼

ד ᵼ℅ιἅҪᶈ℅ᾭὯ і⅝ ҃֡Ѧᶢ ₩ᶚιҨ ӂ

ἅҪ￼₩ᶚᶈ SMIS үחі￼Ặᶽו  Cityscapes ѧᶃ

ӵ￼ṑḽ Ẃᶽιᵼ℅╜ ₩ᶚᶈ℅ᾭὯ іּוἄ ֫ ꞌ

ᶃӵ￼ ῗד Ẹ￼  ADE20K ᵼԎ ᶺ ‖ԏὠἇ

ớιἅҪᴧאỄ Ӕּזῶ ￼ GPU ᶈ ADE20K і

MulNet ᵙ GroupNet  ῭ᶺ ᴵҨᶈ Ӽ ᾳѧἧֹ  
 

4.3.  
 

ẇᶍ SMIS ᶹ‒  ѭ҃ ӂѭ SMIS үח ￼₩

ᶚ￼ớ ιἅҪҟ  

www.gwylab.com
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ѣѦᾺὝ‰ᵄѭχ⸗ḧ҈ ָ￼ᶺ‾ớεmCSDζᵙẈᶎԎ

Ҥ ָ￼ᶺ‾ớεmOCDζ ἅҪᶢ҈ LPIPSὝ‰[52]

Ὰ￼Ὕ‰ι Ὕ‰ּ҈ז ᶃӵḾ▄Ṗ⸗ềѳ  ז￼

L2 ‎ ӂ₩ᶚ￼ּוἄᶺ‾ớ Ḿ҈ ᵃ￼ Ѳ‰

ԄιἅҪҝ Ḿ Ѳ c ￼☺ᶈ ֺιṏᴵҨ

ѭ⅛Ѧ Ѳ ἄוּ n Ѧᶃӵ  ᵼ℅ιἅҪῶ ᶃӵ

ῳᵅιmCSD ᵙ mOCD ￼ ԇ

Ẫѭχ 

 

Ԏѧ ῗ ‾￼ m Ḿѳ ￼ c Ѳתᶟ￼Ẉᶎ LPIPS

[52]ι ᵃḾѳ ἍῶԎҤ ᶟѧ￼Ẉת￼ָ

ᶎ LPIPS [52] ᶈἅҪ￼ ѧιἅҪ n= 100ι 

m= 19ι⁞Ὧ[58ι19] ImageNet ￼ AlexNet 

[27] Ӑ▄ẙ⸗ềώᴨᵸזּ SMIS үח￼῭ ớ ∂⸗

ḧ Ѳתᶟ￼ ẙᶺ‾ớε ￼ mCSDζҨᴣἍῶԎҤת

ᶟ￼ Ӊᶺ‾ớε Ӊ￼ mOCDζ ℅ᶹιἅҪ

Ḿ ᵃ Ѳ‰ ￼‾ἄԅṕᶺוּ ‛‎ἵᵓỞӌ LPIPS  

ҙṩ Ӂἷ   ἅҪ ℓҟ ҃ҚṪ ӂιҨ ӂ

ἄ₩ᶚῗᵋᶈוּ SMIS үחѧ א Ḅ ἅҪὅ ҃ 20 ӈ

ᶈּוἄүחΆ ԏῶ ￼ỐỶ ἅҪᵇҤҪṝ ҃

Ѧ Ԅ ⱱҨᴣҝҡ Ѧ₩ᶚּוἄ￼ѣѦᶃӵ ѣѦᶃ

ӵῗᶺ₩ỗ ‛ιҝᶈ Ѧ   Ѳ ᶟѧῶἍјᵃת￼ָ

ỐỶ ֶᾸ ḧ￼ѣѦᶃӵῗᵋҝᶈ Ѧ Ѳ ָѧῶἍј

ᵃ ҝᶈ Ѧ Ѳ ѧ ֶᾸѭᶈ Ѳіјᵃ￼Ḿ￼︣֫⅝

Ḿ₩ᶚᶈ SMIS үחі￼ớ ￼ҚṪ ӂ ἅҪṄ℅ẙ

֒ѭ SHEεSMIS Қ ӂζ ᶈ⅛Ѧ ⅎιѭỐỶ

ώӗ 50 Ѧῂ ֺᵻ Ὴ ￼  

IuhfkhwЦֳḉ  ἅҪӔּז Frechet ִḊ εFIDζ

[15] ᵀἄ ‛￼֫ṵљḫ ᶃӵ￼֫ṵѳ ￼

Ӊ￼ FID ẂῨ Ἅּוἄᶃӵ￼Ӡ ẙ῭  

֪ᾇῺ  ḅ‛ּוἄ￼ᶃӵ￼ ╜‰ ‎Ễ ι

ֱḜҪљᴝḊᶃӵ￼‰ ẙ ӆῗᵀת￼ ᵼ℅ιἅҪ

ӾׁṪӐ[4זּ 43 38]ѧ￼ ӂᴃ ‎╜ ֫￼ἄᶃӵוּ

ב ẙ ἅҪᶈј ᴵҨổּצ￼ ָ￼ừ֙їιἵᵓ҃Ẉ

ᶎҐẊ⅝εmIoUζᵙӵ ẙεAccζὝ‰￼ ‛ ᶃⱭ 

 

 

ᶃ 4χGroupDNet љԎҤᶢ֝₩ᶚѳ ￼ḧớ⅝  ׁѣ

῭ᾡԎі ☺ᶈ ￼јᵃ₩ᶚ￼ ‛ι ᵅѣ ֱ Ԏᶈ

῭ᾡ Ḓ☺ᶈ Ὴ￼ ‛ ├ỴιḾ҈ Ҏ≡ῶ⸗ḧ҈ ￼ί

ֺᵸεӕḅ VSPADEζ￼₩ᶚιἅҪҺ῭ᾡԎᾯӌ☺ᶈ Ҩּוἄ

јᵃ￼ᶃӵ  

 

Ӕּז ῶ ᶚ₩ב֫￼ Uper -Net101 [44] ӂ ADE20Kι

Ӕּז DRN-D-105 [48] ӂ CityscapesιӔּאזἄ￼Қӌ

‘ᵸCIHP [9] ӂ DeepFashion  
 

4.4.  
 

҃Ҩїᴿ ιἅҪ Ṅᶈ Ӽ ᾳѧ῭Ӽ֫ᶊ ῎₩

ᶚ ￼ᵀתớιҨӗỵԌ ￼ ᴠ  
 

4.4.1 SMIS҉  
 

Ḿᴵ ѭ SMIS үחӢᾡ￼₩ᶚ￼ᶢ  ∂ῗιḜҪẔ

ԏῶ ᶺ₩ỗᶃӵᵀἄ￼ ד ἅҪ⅝ ҃֡ ᾟὙᶺ₩

ỗᶃӵᵀἄ￼Ά│ιҨ ῎GroupDNet ￼Ҹ ớχ 

 

- ᴩẦ SPADE [38] αVSPADEβԏῶṄḫ ᶃӵᶴתѭ

ᶎӪᵙᴪầ ￼ᶃӵ ᵸιԎѧẔּ҃ז KL ᾫẙὫ

᷂‎ᾟὙᶺ₩ỗᶃӵᵀἄ ￼ὼ ᴵҨᶈҤҪ￼

ᾰѧἧֹ  
 

- BicycleGAN [58] Ṅ ḧ￼ᶃӵ Ԅῑṃѭ☺ᶈ ι

ⱡᵅṄԎљ‰ Ԅ ᵀҨғּו ֧ ᶈ☺҈יּ ᴩ

KL ᾫẙὫ᷂￼ ​ιᵼ℅ᴵҨּז Ᾱ֫ṵѧ￼  ‾

 ҦῲḜ  
 

-  DSCGAN [4 7] ᶈּוἄᵸіẬԄῘẪֱ⃰ק‎ Ӽ

BicycleGANιҨ֟ Ӿׁ₩ᶚ￼₩Ẫ  
 

҃ ҇ ѧҟ ￼ MulNet ᵙ GroupNet ѳᶹ  ᶈ

ᶃ 3.4 ѧιἅҪ ῲὭ VSPADE₩ᶚ￼ ᵸ/ ᵸ

ѧ￼ᴒ ιḾᴒ ֫ ιָ֫Ṅᴒ ֫ ѭ ҈ᾭὯ

ᴺ￼ ᴺιָ֫ ѭGroupEnc / GroupDec  ├

Ỵ MulNet ιGroupNet ιGroupEncιGroupDec  
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ᵙ VSPADE Ӕּזљ GroupDNet ᵃ ᶚ￼ᶺṑẙֶָᵸ

[43]ᵙ ѭ҃ԇẈᶊ⅝ ớ ιἅҪẈ

҃ Ҏ₩ᶚ￼ᴠᾭᾭ ιҨ֟ ḾӔּז῭ᶺᴠᾭṾ‎ớ ᾡ

￼Ỗּת Ḿ҈ BicycleGAN ᵙ DSCGANιἅҪ Ԏᴝזּ

Ḋ￼ ᵙ╜ ᴃ  

ѧ ֧҃ḧ ᵙḧớ￼ ‛ ָ֫ᴠ ᶃ 1 ᵙᶃ 11

ḧ ‛ ῎҃ GroupDNet ￼ᾯӌҸמ Ẃι

GroupDNet ԏῶῳӓ￼ᶃӵ εῳӉ￼ FIDζᵙᾯӌ￼

ᶺ‾ớεῳ ￼ LPIPSζ ṏ SMIS үח￼ớ ι

MulNet ᵙ GroupNet ⅝ GroupDNet Ḅιᵼѭῶ Ὧ

῎ḜҪԏῶ῭ᶽ￼ mCSD ἆ῭Ӊ￼ mOCD Ӈῗι

MulNet ᵙ GroupN et ￼ᶃӵ јҧҚ◑ỴεFID ζι

MulNet ￼ FPS⅝ GroupDNet Ӊệᶺ ᶈ SHEὝ‰Ά ι

GroupDNet Ѽ⅝ MulNet ᵙ GroupNet ῭ԏ ד҅ ṓ

VSPADEԏῶ Ẹᶽ￼ mCSDιӇḜ￼ mOCD Ѽ Ẃᶽι

῎Ḝᶈ SMIS үחі￼ јṓҚỴא ᶈ BicycleGAN ᵙ

DSCGAN ѧѼ ḻֹ ᵃ￼א ιԎ FID Ḿ ҈

VSPADEι Ῐ ֧ SPADEӌ ‟‗￼Ҹמ ҡ VSPADE

ᵙ GroupDec ￼ mOCD ӪεḜҪ￼ ᵸּיẂ ᴒ

ἄζιἅҪệ֧ ι ᵸῗḫא SMIS үח ớ ￼

ԋ ӇῗιGroupDNet ￼֧ ớ ῎ιљ GroupEnc

⅝ι ᵸѧ￼ ֟ӢᾡѼῗῶᾦ￼ιẊṾ‎҃ ℓ

￼ớ ώ״ ֹ ẙι ᵙ SMIS үח￼ớ ι

GroupDNet ᾠ ҃ ҎӡỤιῗ ѦỄḄ￼  ₩ᶚ  

⁞Ὧḧớ ‛ιỄ῎ῘιMulNet ι GroupNet ι

GroupEnc ᵙ GroupDNet ᶼּוἄ Ѳі￼ᶺ₩ỗᶃӵι

ԎҤֱј ӇῗιMulNet ιGroupNet ιBicycleGAN

ᵙ DSCGAN ￼ᶃӵ ј ҧҚ◑ỴιᵼѭḜҪ￼ᶃӵ

ᶈ і ҨҧҚӡҨѭ Group Enc ￼ᶃӵ ῭Ḅι

Ӈᶈ SMIS үחѧᴐї ҃ ҡᶃ 11 ￼ׁѣ ᴵҨ ֧ι

ẸṄі ῭ᾡѭᴰ ‾ẪῊιGroupEnc ѼҺּצỉᾡᴪⱴ

ң ￼  
 

4.4.2 ⌠ Ἕ ҉  
 

ᶈ  ѧιἅҪѮ љ FIDιmIoU ᵙ Accuracy

ẙ ‰֝і￼ Ҏ‰ ֹᶃӵΆ│ ⅝ ι‎ ӂἅҪΆ

ἄ￼ᶃӵוּ│ Ӑѭ⅝ Ά│ιἅҪ Ὅ҃ᵺѦῳᾺ￼

Ά│χBicycleGAN [58] ιDSCGAN [47]ιpix2pixHD [43]

ᵙ SPADE [38]  ⅝ ᶈ 

 
 

 

1χљᶢ֝₩ᶚ￼ḧ ⅝ ‛  ɒ SHEɓῗὝḾ₩ᶚᶈ SMIS

үחі￼ ᾦ ҚṪ ӂ  ἅҪӔּז⅛ ṿᾭεFPSζ ₩ᶚ

￼ɒSpeedɓ  ɒΰParamɓ ᴠᾭ￼ᾭ ιᴅӈѭɒ Mɓι

︣є  Ḿ҈mCSDι Ḅ  Ḿ҈mOCDι Ӊ Ḅ  
 

 

ᶃ 5χљ SOTA‰ ֹᶃӵΆ│￼ḧớ⅝  ᶃӵҡі їָ֫Ҧ

DeepFashion ιCityscapes ᵙ ADE20Kі￼ḫ  

 

DeepFashion ιCityscapes ᵙ ADE20K ᾭὯ іἚ

ḅ‛ῶ￼ ιἅҪҺ ӂҡҤҪ￼ḥΆ GitHub ḕӴẓї

￼Ṱ ￼₩ᶚ￼ớ Ḿ҈ᴝḊ ᾰѧ῾ץᵍ￼ Ҏḫ ι

ἅҪ ỈҤҪ￼Ҧ ιẊӔּזљ GroupDNet ӆ￼

ḫ ḧ ‛Ῐ ᶈ ⁪ 2 ѧ Ẃιּ҈יἅҪ￼

ῗ ᶢ ҈ SPADE ‗ ấ ￼ ι ᵼ ℅ ᶈ DeepFashion ᵙ

Cityscapes ᾭὯ іιԎớ ֡Ѷљ SPADE ᵃ ⱡᶈ

ADE20K ᾭὯ іιἅҪ￼Ά│јḅ SPADEιӇҠҸ҈Ԏ

ҤΆ│ א Ά Ῐ ҃ SPADE ӌ ‟‗￼Ҹ ớι

ᴰ Ά ѼῩ ҃ GroupDNet Ҡᶈדךᶴתԏῶᶽ Ѳ

￼ᾭὯ  

ᶃ 5 Ῐ ҃ DeepFashion ιCityscape s ᵙ ADE20K ￼

ḧớ⅝ ẂιGroupDNet ῭ἄ￼ᶃӵ⅝ԎҤᶃӵוּ

ḫι῭ᵀת Ҏ ‛Ḋ Ῐ GroupDNet ἄᶃӵוּ

￼ ᶃӵιҡ ῎҃Ԏᶈᴿ ᾭὯ і￼ῶᾦớ  
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ᶃ 6χἍώ֧Ά│￼ ӕẔּז εaζ◗ Ѳᶺ₩ỗᶃӵᵀἄεSMISζүח εbζἅҪ￼ SMIS ₩ᶚᶈᶹ █ᵀѧ￼Ẕּז ἅҪ￼₩ᶚҡ

јᵃ￼‎◊ώᴨјᵃ Ѳ ָ￼‾ẪιẊ Ṅ Ҏ Ѳ‾Ẫљ ḧ￼ Ѳ ⱱ ᵀ‎ּוἄ█ᵀᶃӵ εcζἅҪ￼ SMIS ₩ᶚᶈ Ѳᶴתѧ

￼Ẕּז εdζἅҪ￼ SMIS₩ᶚᶈᶃӵᾀӪѧ￼Ẕּז  ᾣᶽҨ‬ ῭Ḅ￼  

 

 
2χљ‰ ֹᶃӵ₩ᶚ￼ḧ ⅝  pix2pixHD ᵙ SPADE￼ᾭ

Ӫῗ ᶈἅҪ￼ ᵸі ӂ јῗᶈԎ ᾰіᾠ ￼  

 

4.4.3  
 

҈יּ GroupDNet ѭּוἄ Ꞌ҃῭ᶺ￼ּזἋᴵίớι

ᵼ℅ι ҃ SMIS үחᶹιḜ ᴵҨẔּ҈ז ᶺ☼טҚỌ￼

Ẕּז ẑιԏӌ ῎ḅї Ӽ ᾳѧώӗ҃῭ᶺ ‛  

ᶸ ═ᴿ  ᶈὸת ѧַּז GroupDNet ѧ￼

ᵸιἅҪᴵҨᾠ Қ￼јᵃ ӌ ӈ￼꜠⸗ ⁪ ḧ

Қӌ ‘ ⱱι Ҏ‾Ẫ￼⅛ ᵀ Һᵒ֧א꜠⸗￼Қӵ

ΆẪιἅҪᴵҨᶈ ḧҚⱶᶃӵẓ￼ừ֙їֳấᾭ

Ѧᶺ‾ћ׳ ￼Қⱶᶃӵ ℅Ẕּז ẑᶈᶃ 6εbζѧ

҃◗ ᴵҨᶈἅҪ￼Ҧ ẓѧἧֹ◗  

ѱὺ  љᶽᶺᾭ‰ ֹᶃӵΆ│[43 38 30]

ӆιἅҪ￼ ѼᾟὙ Ѳᾛ ḅᶃ 6εcζἍ ιἅҪ

ᴵҨᶈἌ ᾀԄ ắẐἆּז‴´ Ҧῲấ ⱶ  

‒ẩᴩὈ ṄѣѦ ḫᶃӵ ֹ ᵸҺּוἄ Ҏᶃ

ӵ￼ѣѦ‾Ẫ ᶈ ѣѦ ѳ ░ᴪιἅҪ

ᴵҨּוἄ ֯ᶃӵι Ҏᶃӵҡᶃӵ aֹᶃӵ b ░ᴪקι 

 
 

ᶈᶃ 6εdζѧ ֧  

 

5. ᵬ 
 

ᶈ ᾰѧιἅҪώ֧҃ ҈זּ Ѳᶺ₩ỗᵀἄүח￼

Ὰᶚ ι ѭ GroupDNet ἅҪ￼ Ẃ ᶊ Ἅזּ

ῶ ῗ ᴒ ιẊӢᾡᴒ ￼ ᾭҨᶈ ᵸѧ֟Ṉιҡ

ᶽᶽώ ҃љԎҤᴵ ￼ ֘Ά⁮εӕḅιᶺѦּוἄᵸζ

⅝￼ ᾦꞌ  

ṓ GroupDNet ᶈ Ѳᶺ₩ỗᵀἄүחі א Ḅι

Ẋћּוἄ￼ Ḿ ιӇҠῶ Ҏ ῶể ֘ Ӿι

љ pix2pixHD ᵙ SPADE ⅝ιḜ ῭ᶺ￼ ◊

ιṓ Ḝ⅝ᶺѦּוἄᵸ ồ 2 Ӥ Ԏ₭ι

GroupDNet Ҡⱡ Ҩѭᶺ‾ớῶ ￼ᾭὯ ấ₩⸗ḧ Ѳ

￼јᵃṵṕιṓ Ḝ◗ ҃ ҎӉ ᴪקιӕḅⱢ῎ι

ᵙ ת  
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A.  
 

Ӌ ῾ῶ  ᶈ  ѧιἅҪṄѭ⅛ѦᾭὯ ώӗ

￼ ἅҪᶈᶃ 7 ѧ◗ ֶָ҃ᵸ￼ӌ ‟‗

├ỴιḾ҈јᵃ￼ᾭὯ ιֶָᵸ￼ӌ ‟‗ӠὙ ᵃ

ᶈᶃ 8 ѧιἅҪ◗ ҃јᵃᾭὯ ￼ ᵸ‟‗ ᶃ 9 ὼ

҃ DeepFashion ᵙ Cityscapes ᵸ￼ӌ ‟‗ι ᶃ

10 ṝ ҃ ADE20K ￼ ᵸ￼ӌ ‟‗ ҈יּ ADE20K ￼

ָᶿᶺιἅҪ Ӊ⅛Ѧ ￼ ᾭιҨ ԁᶽ Ӕּז

GPU ᶈ ừ֙їιᾯӌ ḳ Һ֟ṈιἅҪ ѭ Ḿ

‛≡ῶẁי ᵼ℅ιἅҪᶭ҃ז Ҏᴒ ṖҨἛᶽ ḳ

ᵼ℅ι Ӕệ ADE20K ᵸ￼ӌ ‟‗љԎҤѣѦ

ᾭὯ ￼ӌ ‟‗јᵃ  

 ἅҪᶈ DeepFashion і ҃Ἅῶḫ ι

Ԋ ҃ 100 Ѧ ҦιԎѧᶈׁ 60 Ѧ Ҧѧιּוἄᵸᵙֶ

ָᵸ￼ḙѽꞌӠὙјᴪι ᶈῳᵅ 40 Ѧ Ҧѧ ớї

0 Ḿ҈ Cityscapes ᵙ ADE20K ᾭὯ ιἅҪ Ỉ SPADE 

[38]￼ ‎ 200 ѦῊῼιԎѧḙѽꞌҡ 100 ֹ

200 ѦῊῼ ớ ֟ 0 ᶃӵᶽṇѭ 256Ö256ιӇ

Cityscapes ᶹ ι ѭ 512 Ö256 DeepFashion ᵙ

Cityscapes ￼ἥᶴתᶽṇѭ 32ι ADE20K ￼ἥᶴתᶽṇ

ѭ 16ι ῗᵼѭᶽ￼ ᾭ ᴵҨ◑ 150 Ѧ ￼ ᶼḳ

￼ ∂ ᶈ SPADE [38]ѳᵅιӔּז Glorot ִḊ[8]קִ

Ḋק    

ᴹ Ἤ ꜝ  ḫ іιᶈ GPUԓḕḳ ιἥᶴתᶽ

ṇᵙᴠᾭᾭ ￼ ֺїιỄ ֧ ‎֘ḧצּ

ᾭ ￼֟Ṉ ӇῗιἅҪҠⱡ ỈѣѦ ֱ‎ ᴺχ 1ζ

ᶈ ᵸ￼ׁ֡ṖѧιᾭḔỚׅ֟Ṉιҡ ᶽᶽ Ӊ҃

ἄ ψ 2ζі Ṗ￼ ᴺ ҈ἆῗї Ṗ￼ 2 Ӥ  
 

B.  
 

DeepFashion [32]  DeepFashion εẖԓ Ὸ₅

ᶢ֝ζץᵍ 52,712 Қ ῊṌῸ ￼ᶃӵ ἅҪ Ὅ҃ᶽ

29,000 Ѧ ᶃӵᵙ 2,500 Ѧ ᶃӵ ѳᵅιἅҪӔ

ᶈזּ LIP ᾭὯ [10]і Ӿ ἄ￼Қӌא￼ ‘ᵸ[9]‎

ệ֫בᶃ ԏӌ‎ ι ḧ ԄᶃӵιἅҪ Ӿ ᴨԎ֫ב

ᶃιⱡᵅṄᶃ Ὰ ѭԆ χ᷃ᴧι ι εץὐἐᵙ

ζιі ιї ι Ḓι Ḓᵙ ῟  

  

ᵃῊιἅҪҺ◒ ԏῶ Ҏ ῶṞớεӕḅἐ᷿ ζ￼ᶃӵ  

ἅҪѳἍҨ Ὅ DeepFashion ιῗᵼѭ ᾭὯ Ῐ ֧Ἅ

ῶ Ѳ ￼ᶺ‾ớι ⱡ ᵀ ӂ₩ᶚ ᶺ₩ỗᵀἄ￼

ד  

Cityscapes [5]  Cityscapes ᾭὯ [5]ҡỊᶂᶝṴᾠ

҃ 3,000 Ѧ ᶃӵᵙ 500 Ѧ ᶃӵ  Cityscapes ѧ

ᶃӵ￼ṑḽỄᶽιᵼ℅╜ ₩ᶚᶈ℅ᾭὯ іּוἄ ֫ ꞌ

ᶃӵ￼ ῗד Ẹ￼  

ADE20K [55]  ADE20K ᾭὯ ᵍץ[55] 20,210 Ѧ

ᶃӵᵙ 2000 Ѧ ᶃӵ ᾭὯ ᵍᶺץ 150 Ѧ

Ѳ ιᵼ℅Ḿ ᶺүח ‖ԏὠἇớ ADE20K ᵼԎ

ᶺ ‖ԏὠἇớιἅҪᴧאỄ Ӕּזῶ ￼ GPU ᶈ

ADE20K і Mul Net ᵙ GroupNet  

 

C. ᾟ  
 

ᶈᶃ 11 ѧιἅҪᶈ DeepFashion іῘ ҃῭ᶺ￼╦

ḧớ ‛ љἅҪᶈѮ Ỵ ѧώ֧￼ᶢ  ᵃ ├

Ỵ￼ ҭ҆ῗιљ MulNet ιGroupNet ᵙ GroupEnc ⅝ι

ἅҪ￼ GroupDNet ԏῶ῭Ḅ￼ ι‾ẪᵙⱢ῎ ớι

ῗᵼѭԎ ҃јᵃ ָѳ ￼ ԋớ ᵃ‾ι

GroupDec ᵙ VSAPDEӆѶѼᴵҨӵ GroupDNet ‾

ԋ ιᵼѭḜҪ￼ ᵸѧ￼Ẃ ᴒ ῶ҈יᴧאԋ

ԋ ӇῗιḜҪᴐ᷂ᴞ҃љ GroupDNet јᵃ￼Ặᶽ￼

SMIS ᴵίớ Ҏ ‛ᶓḧᶊ ῎҃ GroupDNet ￼ῶᾦ

ớιẊῘ ҃Ԏᶈ SMIS ᴵίֺớᵙᶃӵ ѳ ￼Ẉ ᴨ

 

ᶈᶃ 12ιᶃ 13 ᵙᶃ 14 ѧιἅҪᶈ pix2pixHD [43] ᵙ

SPADE [38]￼ DeepFashion ιCityscapes ᵙ ADE20K ᾭ

Ὧ іῘ ҃Ἅώ֧Ά│￼ԎҤ⅝ ‛ Ҏ ‛ ῎ι

GroupDNet ￼ᶃӵ ⅝ԎҤѣ Ά│ ḄιṎԎῗᶈ

Cityscapes ᾭὯ ѧӠὙḾ ‗ῶẑћ ֱ￼Ά ε

ᴠ ҎᶃⱭѧ￼ấ ⱶᵙ∩ ζ  

ᶈ ҈ἅҪ￼Ҧ ẓε ẕ 1ζ￼ ѧιἅҪ

ᶈἍῶᾭὯ ѧṝ ҃ ₩ᶚ￼῭ᶺ ‛ ℅ᶹιἅҪḾ

ӕẔּז ẑ ҃῭ ὶ￼◗ ᶈѮ ώҐԓḳѧ

Ῐ ҃῭ᶺ ӕớẔּז￼ ‛ᵙ ῎ ҡ Ҏ ѧι

ἅҪṝ ҃ GroupDNet ᶈἍῶѕѦᾭὯ і￼ SMIS ớ

Ҩᴣѭ SMIS үח ￼₩ᶚ￼☺ᶈẔּז ӇῗιἅҪᶈ

Cityscapes ᾭὯ і ￼₩ᶚӆѶ᷂ᴞ҃ Ѳᴵίớ

ӕḅιẸ 
 
 

1 https://github.com/Seanseattle/SMIS 
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3χᶈ DeepFashion ᾭὯ і￼╦ ḫ ￼ḧ ‛  

 

῭ᾡ‟‗￼☺ᶈ ᵅιԎҤ ֫ѼҺ ѳ῭ᾡ ἅҪјỶ

ỴṄ℅א ѭ ᶽ ᶈ•Ҏừ֙їιἅҪ ḫṸῺᾯ

ѦᶃӵᴵҨ ⸗ḧ￼☺ᶈ ￼ᴪק ᴪקιᵼѭḜᴵҨ

ᶭẶּוἄ￼ᶃӵ￼Ӡ ẙ ӕḅιᾯӌⱢ῎љ•Ҏⱶӌі￼

Ɫ῎ѳ ￼ṮầҺӔᶃӵј ḫћј ⱡ ᴰ Ѧ ῗι

ᶈ Cityscapes іּוἄ￼ ‛￼ᶺ‾ớӆѶ Ẃῶ ῗ

ᵼѭ℅ᾭὯ ῳִҝ ҈ỊᶂᶝṴ￼ᶋ῟ ℅ᶹιᾭὯ ԓ

￼ᶃӵῗᶈ Ὴ ԓὀᾋ￼ ᵼ℅ιҡ︢ᶾֹ ῨιḜ

Ҫ ≡ῶⱢ῎￼ᶺ‾ớ ֹ Ҏ ‛ιἅҪᶓӡ Ѳᶺ₩

ỗᶃӵᵀἄԏῶ῭ᶺ￼Ẕּזᵙԓᶈ￼ ḙҮӪιӪệή

ḧᵀ ￼ᾭὯ Ṅ‎ιἅҪṄḾ GroupDNet ῭ᶺ

‬ιẊṍ ᾡᵱԎᶈ SMISѧ￼ớ  

 

D.  
 

ѭ҃ᾟὙ SMIS үחẊώ ￼ἄ￼ᶃӵוּ ιἅҪḾ

GroupDNet ҃ Ҏ ṇ￼Ӣᾡιץὐχ1ζḅᴝḊᾰ

 ѧἍ ιṄᴝḊ ԄᶃӵἼ֫ѭјᵃ Ѳ ָ￼јᵃᶃӵψ 

2ζẶֺ ᵸּוἄᶎӪᶃᵙΆṮᶃι јῗ SPADE ѧӔ

ᶎӪᵇ￼זּ ᵙΆṮᵇ ѭ҃ Ҏ ᾦ‛ιἅҪ￼צּ

јᶈ ѧӔּז╦ ҭ‎ ╦ ḫ ιᵼ℅ἅҪệ

ֹ҃ј֫בᴝḊᶃӵεᵍ/јᵍ֫בᶃӵζ￼₩ᶚ ‛ιẊ

ћјғּוᶎӪᵙΆṮ￼₩ᶚ⸗ềᶃεᵍ/јᵍ₩ᶚ⸗ềᶃζ

Ḿ҈ᵅ ừ֙ι ├ỴιἅҪᶈ ᵸ￼ῳᵅӔּז▌זԅ

ṕẈᶎ−קṄῑṃᴙ ѭᵇ ι јῗӔּזẂ ￼Ḣԅ ὶ

Ṗ‎ּוἄᵇ ι ᴵ Һ׀Ẵ⅛Ѧ ￼꜠ ớ ⃰ḅᶈ 3

ѧ￼ ‛ἍῘ χ֫ב ԄᶃӵἆּוἄᶎӪᵙΆṮᶃῗ

SMIS үח￼ọ ιᵋֱ₩ᶚṄצּ ᴩ FIDιmCSD ᵙ

mOCD ớ ї ￼ᵿἣ  

℅ᶹι ֹ GroupDNet ѧ ᴒ ￼ẍ┌Ӕּזι Ẃ

ῶ ￼ῗιḅ‛ἅҪṄ ặ Ӑѭ₩ᶚѧ￼Ѯק ặ ק

ṖιṄҺғּוҜѱẽᵠιᵼѭ ặ  ק

  

ᴵҨᶈјᵃ ￼֩ᾭ іᴅ꜠ ᵼ℅ιἅҪ ῭

ᾡᴝḊ₩ᶚѧ￼Ἅῶặ ṖҨḾặק Ṗק ֫ Ẋ

Ԏ ᴺ ҈ԎӾׁ￼ᴒ ṖεǀGNζ‎ ᴰ ḫ

ἅҪ ҃ḫ ιҨ ѢẨ₩ᶚѧ￼֡Ѧặ Ṗ￼Ӕק

‎זּ ‬ḜҪ￼ẽᵠ ᶢ іιἅҪῶ҃₩ᶚι ≡ῶӔּז

ᵃℓἥᶴתặ εᵍ/јᵍק SyncBNζιѼ≡ῶӔּז ặ

εᵍ/јᵍ[37]ק SpecNorm ζ ‛ᶈ 3 ѧἵᵓ ῭

ᾡặ ṖҨק ặ ἆֵק ᵃℓ￼ἥᶴתặ Ṱᶈᶽק

ᶺᾭὝ‰і ỉ Ӊ҃ớ Ӈῗιֵ GroupDNet ѧ￼

ặ זṖṄᶽᶽᶭק mOCDι ῎ ặ ҈יῶק

SMIS үח ≡ῶ ặ ￼ᶚ₩￼ק LPIPSᵙ mCSD ẙ

הּ ⅝ GroupDNet ι ῎ ặ ᴵק ҺḾ₩ᶚּוἄ

￼ᶃӵ￼ᶺ‾ớғּו ẽᵠ  

 

E. ᵬ 
 

ḅׁἍ ιGroupDNet ￼ṕ ớᶈ҈ᶈ Cityscapes ᾭ

Ὧ ѧὪ ᶃӵ￼ ָᶺ₩ỗ￼ ῶד ṓ ᾭὯ  

Ῐ ￼Ḿ ᶹ ᴪקỄṇιӇἅҪ ѭҠⱡḕᶈ ᶺΆ│ᵙ

ӌ ‟‗і￼ӢᾡιᴵҨӔ GroupDNet ἆԎҤ₩ᶚᶴת℅

ᵿ ừ֙  

℅ᶹιἅҪ ѭῶọ ẇ֜ῶᾦ￼ ‎֘צּ

ḧḅӍѭ⅛Ѧᴒ ἆᴵ ￼ặ Ṗק ᴺ ṓ ἅҪ≡

ῶ ֧῎ ￼ḫ ὯιӇἅҪ ѭјᵃ￼ ᴺ ᴵ Һ

Ḿᾦ‛ғּו Ҏẽᵠ Ễ ⱡιᵼѭјᵃ￼ ᴺ

Һ ḧјᵃ￼ ‗ιẊћјᵃ￼ ‗ ẂҺẽᵠ

ớ  

℅ᶹι ᶈἅҪὟⱢᾭὯאֹ ώӗ ￼ ẑἆ

ἅҪ   ￼ ẑṄ֫בᵅ￼ Ԅᶃӵ ֹ ᵸιᴧ

ᾡᴪјᵃא ָ￼ Ԅ ẑῗᵋҺḾớ ғּוẽᵠѼỄῶ

ⱡᶊ ιṄ ӆ￼ ᾣᶈ ᴵҨӔ Ẕ￼תᶟᵙ

ᶊᴪקιҡ ῭ἄԏῶוּ Ӡ ẙ￼ᶃӵ  

www.gwylab.com
https://arxiv.org/pdf/2003.12697.pdf
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4χἅҪ￼ ᵸᵙ ᵸ￼јᵃᾭὯ ￼ ḧѲ ᴠᾭ  ├Ỵιᶈᶃ 8ιᶃ 9 ᵙᶃ 10 ѧιɒ C{i}ɓҦ Cὐᴺԓ￼ i ѦᾭḔιɒ G{i}ɓ

Ҧ Gὐᴺԓ￼ i ѦᾭḔ  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 
 
 
 
 
 
 
 
 
 

 

ᶃ 7χἍῶѕѦᾭὯ ￼ֶָᵸ‟‗  ├ỴɒConvɓῗὝᴒ Ṗ  

ɒ-cɓιɒ-sɓᵙɒ-gɓѳᵅ￼ᾭḔ ḾẔᴒ ￼ ᴺιℓẄ

ᵙ ᴺ  ḅ‛῾Ὕḧιֱᴒ Ṗ￼ ԓ⁄ᶽṇιℓẄιᶪӼᵙ

ᴺָ֫ѭ 4 2 2 1 ɒINɓ ḫӕặ ṖιɒLReLUɓק

Leaky ReLU Ṗ  ɒDownsample ε¶ζɓ ѦẈᶎ−קṖι

Ԏԓ⁄ᶽṇ ѭὐᴺԓ￼ᾭḔ  

 
 
 
 
 
 

 

ᶃ 8χѕѦᾭὯ ￼ ᵸ‟‗  ├ỴɒConvɓῗὝᴒ Ṗ  ɒ-

cɓιɒ-sɓᵙɒ-gɓѳᵅ￼ᾭḔҦ Ẕᴒ ￼ ᴺιℓẄᵙ

ᴺ  ḅ‛῾Ὕḧιֱᴒ Ṗ￼ ԓ⁄ᶽṇιℓẄιᶪӼᵙ ᴺ֫

ָѭ 3 2 1 1 ɒINɓ ḫӕặ ṖιɒLReLUɓק

Leaky ReLUṖ  ᶈ℅ιɒCɓᵙɒGɓῗ⅛ѦᾭὯ ￼ ḧѲᾭḔι

ᶈ 4ѧ ֧  
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