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 Presently competition in fashion industry rises dramatically due to rising of customerĴs 
demands; however, designing phase takes too long to make up one task. Also, in past few 
years there is a popular research, which proposes using two models of neural networks to 
generate Generative Adversarial Networks for creating a fake image from an existing image data 
set. Having such model that can generate an image would help designer reduce their time 
used during designing phase. The purpose of this research is to build a model of Generative 
Adversarial Networks thatǰcanǰgenerateǰanǰimageǰofǰmaleĴsǰtopǰoutfit.ǰTwo typesǰofǰmaleĴsǰ

top outfit, which are long sleeve shirt and short sleeve shirt, are studied along with four types 
of Generative adversarial networks, which are Conditional Generative Adversarial Networks, 
Deep Convolutional Generative Adversarial Networks, Wasserstein Generative Adversarial 
Networks and Wasserstein Generative Adversarial Networks with gradient penalty. From 
experiments, the bestǰmodel is Wasserstein Generative Adversarial Networks with gradient 
penalty which can generate a new top outfit image. 
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บททĊęǰ1 

บทนĈ 

 

1.1ǰǰคüćöđปŨนöćĒúąđĀตčผúกćøüĉจĆ÷ 

 ĔîíčøÖĉÝéšćîđÿČĚĂñšćǰñĎšïøĉēõÙêšĂÜÖćøÿüöĔÿŠđÿČĚĂñšćìĊęöĊÖćøĂĂÖĒïïìĊęđðŨîđĂÖúĆÖþèŤǰïŠÜïĂÖÙüćöđðŨî

êĆüêîöćÖìĊęÿčéǰĒúąêšĂÜĂ÷ĎŠĔîÖøąĒÿĒôßĆęîǰÝċÜìĈĔĀšñĎšïøĉēõÙöĊóùêĉÖøøöìĊęêšĂÜÖćøđðúĊę÷îđÿČĚĂñšćĔĀöŠïŠĂ÷ÙøĆĚÜ

öćÖ×ċĚîǰĒúąĕöŠîĉ÷öàČĚĂđÿČĚĂñšćìĊęöĊøćÙćĒóÜǰéĆÜîĆĚîíčøÖĉÝéšćîđÿČĚĂñšćÝċÜöĊÖćøĒ×ŠÜ×ĆîÿĎÜĒúąöĊĂĆêøćÖćøđêĉïēê

Ă÷ŠćÜøüéđøĘüǰĔîðŦÝÝčïĆîíčøÖĉÝéšćîđÿČĚĂñšćĔßšÖú÷čìíŤĒôßĆîøüéđøĘüǰ(fast fashion) đóČęĂêĂïÿîĂÜÙüćöêšĂÜÖćø
×ĂÜñĎšïøĉēõÙǰēé÷úéÖøąïüîÖćøìĊęđÖĊę÷ü×šĂÜÖĆïÖćøĂĂÖĒïïǰÖćøüćÜĒñîĒúąÖćøñúĉêĔĀšÿĆĚîìĊęÿčéǰøüöìĆĚÜ

ó÷ć÷ćöÝĆéÿŠÜđÿČĚĂñšćĂĂÖĕðÝĈĀîŠć÷ĔîđüúćìĊęđøĘüìĊ ęÿčéǰ ÝćÖÖćøýċÖþćĔîđøČęĂÜǰóùêĉÖøøöÖćøêĆéÿĉîĔÝàČĚĂ

đÿČĚĂñšćĒôßĆîðøąđõìĒôßĆîøüéđøĘüǰóïüŠćÖúčŠöêĆüĂ÷ŠćÜöĊÙüćöóċÜóĂĔÝêŠĂÿĉîÙšćöćÖìĊęÿčéĔîđøČęĂÜÖćøĂĂÖĒïï

ìĊęìĆîÿöĆ÷ǰĒúąÝćÖÖćøýċÖþćĔîđøČęĂÜ×ĂÜðŦÝÝĆ÷ìĊęÿŠÜñúêŠĂÖćøêĆéÿĉîĔÝàČĚĂđÿČĚĂñšćǰóïüŠćÖúčŠöêĆüĂ÷ŠćÜÿŠüîöćÖ

đúČĂÖàČĚĂđÿČĚĂñšćĒôßĆîðøąđõìĒôßĆîøüéđøĘüēé÷óĉÝćøèćÝćÖðŦÝÝĆ÷éšćîñúĉêõĆèæŤǰĒêŠéšü÷ÙüćöìĊęĒôßĆîîĆĚî

đðŨîðøąđõìĒôßĆîøüéđøĘüìĈĔĀšĒôßĆîîĆĚîêÖ÷čÙĕðøüéđøĘüđßŠîÖĆîǰÿŠÜñúĔĀšêšĂÜöĊÖćøĂĂÖĒïïđÿČĚĂñšćĒïïĔĀöŠ

Ă÷ĎŠđÿöĂǰéĆÜîĆĚîÖćøĂĂÖĒïïđÿČĚĂñšćÝċÜÝĆéđðŨî×ĆĚîêĂîĀîċęÜìĊęÿĈÙĆâĒúąÝąêšĂÜÖøąìĈéšü÷ÙüćöøüéđøĘüǰ đóČęĂĔĀš

ìĆîêŠĂÖćøđðúĊę÷îĒðúÜ×ĂÜÖøąĒÿĒôßĆîìĊęöĊÖćøđðúĊę÷îĒðúÜĂ÷ŠćÜøüéđøĘüĒúąêúĂéđüúćǰĒúąđóČęĂĔĀšÿćöćøë

Ē×ŠÜ×ĆîÖĆïïøĉþĆìÙĎŠĒ×ŠÜĕéšǰÖćøîĈÙüćöøĎšéšćîðŦââćðøąéĉþåŤöćßŠü÷ĔîÖćøĂĂÖĒïïđÿČĚĂñšćÝąÿćöćøëßŠü÷

óĆçîćíčøÖĉÝéšćîđÿČĚĂñšćĔĀšđêĉïēêöćÖ÷ĉęÜ×ċĚî 

ñĎšÝĆéìĈēÙøÜÖćøêšĂÜÖćøóĆçîćøąïïĂĂÖĒïïđÙøČęĂÜĒêŠÜÖć÷ÿŠüîïîÝćÖõćóĒïïđÿČĚĂìĊęöĊĂ÷ĎŠēé÷Ĕßš

đÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜđóČęĂÿøšćÜǰ ēé÷ĔĀšñĎšĔßšÜćîđúČĂÖēÙøÜøŠćÜ×ĂÜđÿČĚĂìĊęêšĂÜÖćøĂĂÖĒïïǰÝćÖîĆĚîøąïïÝąîĈ

õćóêćöēÙøÜøŠćÜ×ĂÜđÿČĚĂìĊęÖĈĀîéÝćÖßčé×šĂöĎúõćóĒïïđÿČĚĂìĊęöĊĂ÷ĎŠöćĔßšÿøšćÜõćóđÿČĚĂĒïïĔĀöŠǰđóČęĂĔĀšñĎšĔßš

ÿćöćøëîĈõćóìĊęĕéšÝćÖøąïïĕðĔßšÜćîêŠĂĕð 
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1.2ǰüĆตถčปøąÿงคŤ 

 đóČęĂóĆçîćøąïïĂĂÖĒïïđÙøČęĂÜĒêŠÜÖć÷ÿŠüîïîÝćÖõćóđÿČĚĂĒúąēÙøÜøŠćÜ×ĂÜđÿČĚĂēé÷ĔßšđÙøČĂ×Šć÷

Ùüćö×ĆéĒ÷šÜđóČęĂÿøšćÜ 

1.3ǰขĂบđขตกćøüĉจĆ÷ 

1. øąïïÿćöćøëĂĂÖĒïïđÞóćąđÿČĚĂ×ĂÜđóýßć÷đìŠćîĆĚî 
2. ×šĂöĎúîĈđ×šćÙČĂõćóĒïïđÿČĚĂĒúąēÙøÜøŠćÜ×ĂÜđÿČĚĂ 
3. øąïïÿćöćøëĂĂÖĒïïõćóĒïïđÿČĚĂÝćÖõćó×ĂÜĒïïđÿČĚĂìĊęöĊĂ÷ĎŠđìŠćîĆĚîǰ 
4. õćóĒïïđÿČĚĂìĊęĔßšĔîēÙøÜÜćîîĊĚĒïŠÜđðŨîÿĂÜðøąđõìǰĕéšĒÖŠǰđÿČĚĂĒ×îÿĆĚîĒúąđÿČĚĂĒ×î÷ćü 
5. õćóĒïïđÿČĚĂìĊęÿøšćÜđðŨîõćóÿĊöĊ×îćéǰ256ǰx 192 Ýčéõćó 

1.4ǰขĆĚนตĂนกćøüĉจĆ÷ 

 ก.ǰĒผนกćøýċกþć 

1. ýċÖþćÙšîÙüšćìùþãĊìĊęđÖĊę÷ü×šĂÜ 
2. ýċÖþćÜćîüĉÝĆ÷ìĊęđÖĊę÷ü×šĂÜ 
3. đêøĊ÷ößčé×šĂöĎúõćóÿĈĀøĆïÖćøÿøšćÜêĆüĒïï 
4. üĉđÙøćąĀŤǰĂĂÖĒïïǰĒúąđ×Ċ÷îēðøĒÖøöĔîĂĂÖĒïïđÿČĚĂ 
5. ìéÿĂïðøąÿĉìíĉõćó×ĂÜêĆüĒïï 
6. üĉđÙøćąĀŤĒúąĂõĉðøć÷ñú 
7. ÝĆéìĈđĂÖÿćø 
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ข.ǰøą÷ąđüúćทĊęýċกþć 

ตćøćงทĊęǰ1.1ǰøą÷ąđüúćกćøýċกþć 

 
 

ðŘǰó.ý.ǰ2562 ðŘǰó.ý.ǰ2563 
ÿ.Ù. Ö.÷. ê.Ù. ó.÷. í.Ù. ö.Ù. Ö.ó. öĊ.Ù. đö.÷. 

1.ǰýċÖþćÙšîÙüšćìùþãĊìĊę
đÖĊę÷ü×šĂÜ 

         

2.ǰýċÖþćÜćîüĉÝĆ÷ìĊęđÖĊę÷ü×šĂÜ          
3.ǰđêøĊ÷ößčé×šĂöĎúõćó

ÿĈĀøĆïÖćøÿøšćÜêĆüĒïï 
         

4.ǰüĉđÙøćąĀŤĂĂÖĒïïǰĒúą

đ×Ċ÷îēðøĒÖøöĔîÖćø

ĂĂÖĒïïđÿČĚĂ 

         

5.ǰìéÿĂïðøąÿĉìíĉõćó×ĂÜ

êĆüĒïï 
         

6. üĉđÙøćąĀŤĒúąĂõĉðøć÷ñú          
7.ǰÝĆéìĈđĂÖÿćø          

 

1.5ǰปøąē÷ชนŤทĊęคćดüŠćจąĕดšøĆบ 

 ðøąē÷ßîŤìĊęĕéšøĆïÝćÖÖćøüĉÝĆ÷ĔîÙøĆĚÜîĊĚöĊéĆÜîĊĚ 

ก.ǰปøąē÷ชนŤตŠĂผĎšพĆฒนć 

1. òřÖòîĒúąóĆçîćìĆÖþąĔîÖćøÿøšćÜøąïïìĊęđÖĊę÷üÖĆïðŦââćðøąéĉþåŤ 
2. òřÖòîĒúąóĆçîćìĆÖþąÖćøüćÜĒñîĒúąìĈÜćîđðŨî×ĆĚîêĂî 
3. óĆçîćýĆÖ÷õćóĔîÖćøđøĊ÷îøĎšéšü÷êĆüđĂÜǰ 
4. òřÖÖćøìĈÜćîđðŨîÖúčŠöǰÖćø÷ĂöøĆïÙüćöÙĉéđĀĘîñĎšĂČęîǰĒúąÙüćöøĆïñĉéßĂïĔîĀîšćìĊę 

ข.ǰปøąē÷ชนŤตŠĂผĎšĔชšøąบบ 

1. ñĎšĔßšĕéšìćÜđúČĂÖĔĀöŠĔîÖćøĂĂÖĒïïđÿČĚĂ 
2. ñĎšĂĂÖĒïïđÿČĚĂĕéšõćóĒïïđÿČĚĂìĊęÿćöćøëîĈĕðĔßšÜćîêŠĂĕéš 
3. úéđüúćìĊęĔßšĔî×ĆĚîêĂîÖćøĂĂÖĒïï×ĂÜñĎšĂĂÖĒïïđÿČĚĂ 

×ĆĚîêĂîÖćøéĈđîĉîÜćî 
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1.6ǰēคøงÿøšćงขĂงøć÷งćน 

 ïììĊęǰ2ǰÖúŠćüëċÜĀúĆÖÖćøĒúąìùþãĊìĊęđÖĊę÷ü×šĂÜÖĆïÖćøĂĂÖĒïïđÿČĚĂđÙøČęĂÜĒêŠÜÖć÷ÿŠüîïîēé÷Ĕßš 

đÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜđóČęĂÖćøÿøšćÜǰøüöëċÜÜćîüĉÝĆ÷ìĊęđÖĊę÷ü×šĂÜÖĆïđÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜđóČęĂÖćøÿøšćÜ 

 ïììĊęǰ3ǰÖúŠćüëċÜüĉíĊÖćøüĉÝĆ÷ĔîÖćøđêøĊ÷ö×šĂöĎúõćó×ĂÜđÿČ ĚĂĒ×î÷ćüĒúąđÿČ ĚĂĒ×îÿĆ ĚîǰĒúąÖćø

ĂĂÖĒïïêĆüĒïïđÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜđóČęĂÖćøÿøšćÜ 

 ïììĊęǰ4ǰÖúŠćüëċÜñúÖćøüĉÝĆ÷ìĊęĕéšǰĒúąĂõĉðøć÷ñúÖćøüĉÝĆ÷ 

 ïììĊęǰ5 ÖúŠćüëċÜÖćøÿøčðñúÖćøüĉÝĆ÷ÖćøĂĂÖĒïïđÙøČęĂÜĒêŠÜÖć÷ÿŠüîïîēé÷ĔßšđÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜ
đóČęĂÖćøÿøšćÜĒúą×šĂđÿîĂĒîą 
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บททĊęǰ2 
งćนüĉจĆ÷ทĊęđกĊę÷üขšĂง 

 

ĔîïìîĊĚÝąÖúŠćüëċÜĀúĆÖÖćøĒúąìùþãĊìĊęđÖĊę÷ü×šĂÜÖĆïÖćøĂĂÖĒïïđÙøČęĂÜĒêŠÜÖć÷ÿŠüîïîǰ øüöëċÜ

ÜćîüĉÝĆ÷ìĊęđÖĊę÷ü×šĂÜĔîÖćøÿøšćÜêĆüĒïïÿĈĀøĆïĂĂÖĒïïđÙøČęĂÜĒêŠÜÖć÷ÿŠüîïî 

2.1 ĀúĆกกćøĒúąทùþฎĊทĊęđกĊę÷üขšĂง 

 2.1.1 đฉดÿĊĀúĆกǰ(Hue) 

  đÞéÿĊĀúĆÖđðŨîÿĊìĊę÷ĆÜĕöŠëĎÖñÿöÖĆïÿĊĂČęîĒúą÷ĆÜĕöŠëĎÖðøĆïđÞéĀøČĂđÜćǰ ĔîÙŠćÙüćöÿüŠćÜĒúąÙŠć

ÙüćöĂĉęöêĆüĔéǰėǰđßŠîǰÿĊĒéÜǰÿĊđĀúČĂÜǰĀøČĂÿĊđ×Ċ÷üéĆÜõćóìĊęǰ2.1ǰàċęÜĔîÜćîüĉÝĆ÷îĊĚÝąĒïŠÜßŠüÜ×ĂÜÿĊĒìšìĆĚÜĀöéǰ6ǰÿĊ

ĕéšĒÖŠǰÿĊĒéÜǰÿĊđĀúČĂÜǰÿĊđ×Ċ÷üǰÿĊôŜćǰÿĊîĚĈđÜĉîǰĒúąÿĊöŠüÜĒéÜ 

   
õćพทĊęǰ2.1ǰชŠüงÿĊĒทš 

(ทĊęöć: https://papermore.co/2019/07/29/basic-terminology-of-colour) 

 

 2.1.2 ēคøงขŠć÷ปøąÿćทđทĊ÷öǰ(Artificial Neural Network)  

  ēÙøÜ×Šć÷ðøąÿćìđìĊ÷öđðŨîĀîċęÜĔî×ĆĚîêĂîüĉíĊÖćøđøĊ÷îøĎš×ĂÜđÙøČęĂÜǰ(Machine learning)ǰìĊę
đúĊ÷îĒïïøąïïēÙøÜ×Šć÷ðøąÿćìǰ(Neural Network) ĔîÿöĂÜ×ĂÜöîčþ÷ŤǰìĈÜćîēé÷ĂćýĆ÷ÖćøàšĂîÖĆî
ÝĈîüîĀúć÷ǰėǰßĆĚîđóČęĂÿÖĆéÙčèúĆÖþèąïćÜĂ÷ŠćÜĂĂÖöćÝćÖ×šĂöĎúǰēÙøÜ×Šć÷ðøąÿćìđìĊ÷öÝąðøąÖĂïĕðéšü÷

ßĆĚîǰ3ǰðøąđõìÙČĂǰßĆĚî×šĂöĎúđ×šćǰ( input layer)ǰßĆĚîàŠĂîǰ(hidden layer)ǰĒúąßĆĚî×šĂöĎúĂĂÖǰ(output layer)ǰ
ēé÷ìĊęĒêŠúąēĀîéǰ(node)ǰĔîēÙøÜ×Šć÷ðøąÿćìđìĊ÷öÝąìĈĀîšćìĊęÙČĂÙĈîüèñúïüÖ×ĂÜñúÙĎèøąĀüŠćÜ×šĂöĎúìĊę
ĂĂÖÝćÖßĆĚîÖŠĂîĀîšćÖĆïÙŠćîĚĈĀîĆÖ×ĂÜđÿšîĒúšüîĈĕðñŠćîôŦÜÖŤßĆîÖøąêčšî (activation function) ĒúąÿŠÜđðŨî
×šĂöĎúĂĂÖǰ(õćóìĊęǰ2.2)ǰ 
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õćพทĊęǰ2.2ǰตĆüĂ÷ŠćงชĆĚนขĂงēคøงขŠć÷ปøąÿćทđทĊ÷öǰ(บน)ǰ 

ĒúąกćøทĈงćนขĂงĒตŠúąēĀนดĔนēคøงขŠć÷ปøąÿćทđทĊ÷öǰ(úŠćง) 

2.1.2.1 ĒบชนĂøŤö (Batchnorm) 

   ĒïßîĂö ÙČĂǰÖćøðøĆïßŠüÜ×ĂÜ×šĂöĎúìĊęĂĂÖÝćÖßĆĚîàŠĂîĒêŠúąßĆĚîĔĀšĂ÷ĎŠĔîßŠüÜĔÖúšÖĆî
ēé÷öĊÙŠćđÞúĊę÷đðŨîǰ0ǰĒúąÿŠüîđïĊę÷ÜđïîöćêøåćîđðŨîǰ1ǰìĈĔĀšêĆüĒïïÿćöćøëđøĊ÷îøĎšĕéšđøĘü×ċĚîĒúąÿćöćøë

ðŜĂÜÖĆîÖćøđøĊ÷îøĎšđÖĉîĕéš ēé÷ĔîĕúïøćøĊìĊęĔßšĔîÜćîüĉÝĆ÷îĊĚÝąöĊÖćøêĆĚÜÙŠćǰdecayǰàċęÜđðŨîÙŠćëŠüÜîĚĈĀîĆÖÿĈĀøĆï
ÙŠćđÞúĊę÷ĒúąÙüćöĒðøðøüîǰ 

  2.1.2.2 ฟŦงกŤชĆนกøąตčšนĒบบǰReLU (Rectifier Linear Unit) 

   ReLU đðŨîôŦÜÖŤßĆîÖøąêčšîĒïïĀîċęÜìĊęĔĀšÙŠćÙüćößĆîđðŨîǰ1ǰìĈĔĀšĕöŠđÖĉéðŦâĀćÖćø
Āć÷ĕð×ĂÜêĆüĒðøìĊęĔßšĔîÖćøðøĆïÙŠć (Gradient Vanishing)ǰêćöÿöÖćøìĊęǰ(1)ǰĒúąÖøćô×ĂÜôŦÜÖŤßĆîéĆÜõćóìĊęǰ
2.3 
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𝑓ሺݔሻ  ൌ ݉𝑎ݔሺ0,  đðŨîÝĈîüîÝøĉÜĔé ė  (1) ݔ ሻ   đöČęĂݔ

 
õćพทĊęǰ2.3ǰกøćฟขĂงฟŦงกŤชĆนǰReLU 

2.1.2.3 ฟŦงกŤชĆนกøąตčšนĒบบ LeakyReLU (Leaky Rectifier Linear Unit) 

  LeakyReLU đðŨîôŦÜÖŤßĆîÖøąêčšîìĊęÙúšć÷ÖĆïǰReLU ĒêŠßŠüÜìĊęöĊÙŠćêęĈÖüŠćǰ0ǰÝąöĊÙŠć
×ċĚîÖĆïǰߙǰìĊęÖĈĀîéǰêćöÿöÖćøìĊęǰ(2)ǰĒúąÖøćô×ĂÜôŦÜÖŤßĆîéĆÜõćóìĊęǰ2.4 

𝑓ሺݔሻ ൌ  ቄ ݔ
ݔ if   ݔߙ ൐ 0,

otherwise.  đöČęĂ ݔ đðŨîÝĈîüîÝøĉÜĔé ė  (2) 

 
õćพทĊęǰ2.4 กøćฟขĂงฟŦงกŤชĆนǰLeakyReLU ทĊęกĈĀนดǰαǰ= 0.1 
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  2.1.2.4 ฟังกช์ันกระตุ้นÂบบÅฮเพอรÃ์บลิกÂทนเจนต ์(Hyperbolic tangent:Tanh) 

   ฟังก์ชันกระต»น้ÂบบÅฮÁพอรÃ์บลิกÂทนÁจนต ์đðŨîôŦÜÖŤßĆîÖøąêčšîทีÉÄหข้อ้ม¼ลออกมี

ค่าอย¼่ระหว่างช่วง -ř Âละ ř มีค่าÁฉลีÉยอย¼่ทีÉ Ř ทÎาÄหต้ัวÂบบÁรียนร¼Å้ดง้่าย öĊÿöÖćøêćöÿöÖćøìĊęǰ(3)ǰĒúą

Öøćô×ĂÜôŦÜÖŤßĆîéĆÜõćóìĊęǰ2.5 

𝑓ሺݔሻ ൌ  ሺ௘ೣି ௘షೣሻ
ሺ௘ೣା ௘షೣሻ

   đöČęĂ ݔ đðŨîÝĈîüîÝøĉÜĔé ė     (3) 

 
õćพทĊęǰ2.5 กøćฟขĂงฟŦงกŤชĆนǰTanh  

 

2.1.3ǰēคøงขŠć÷ปøąÿćทđทĊ÷öคĂนēüúĎชĆน (ConvolutionǰNeural Network) 

 ÙĂîēüúĎßĆîǰ(Convolution) ÙČĂÖøąïüîÖćøìćÜõćó ēé÷ĔĀšõćóĒìîéšü÷đöìøĉÖàŤ×ĂÜ
ÝčéõćóĒúšüîĈÿŠüî×ĂÜõćóĔîĒêŠúąÿŠüîÙĎèÖĆïđÙĂøŤđîúǰ(Kernel) ĒïïÝčéêŠĂÝčéĒúąîĈñú×ĂÜÖćøÙĎè
ìĆĚÜĀöéöćĀćñúøüöēé÷ÙŠćìĊęĕéšÝąøąïčđðŨîÙŠć×ĂÜĀîċęÜÝčéõćóĔîõćóñúúĆóíŤìĊęêĈĒĀîŠÜđéĊ÷üÖĆîÖĆïêĈĒĀîŠÜÝčé

ÖĈđîĉéǰ(origin) ×ĂÜÿŠüî×ĂÜõćóĂĉîóčêǰđöČęĂìĈÖćøÙĎèđöìøĉÖàŤøąĀüŠćÜ×šĂöĎúõćóđ×šćÖĆïđÙĂøŤđîúÝîÙøïìĆĚÜ
õćóÝąĕéšñúúĆóíŤđðŨîôŘđÝĂøŤĒöóǰ (Feature map)ǰĒúąđöČęĂìĈÙĂîēüúĎßĆîÖĆïđÙĂøŤđîúÙøïìčÖĒïïìĊęÖĈĀîé
ÝąĕéšđðŨîßĆĚîÙĂîēüúĎßĆîǰ(Convolution layer)ǰéĆÜõćóìĊęǰ2.6 
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õćพทĊęǰ2.6ǰกćøทĈงćนขĂงคĂนēüúĎชĆน  

 

. . . 
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2.1.3.1 ÿĕตøดŤ (Stride) 

   ÿĕêøéŤǰđðŨîÖćøÖĈĀîéÖćøđúČęĂî×ĂÜđÙĂøŤđîúìĊęĔßšÿÖĆéÙčèúĆÖþèą×ĂÜõćóǰđßŠîǰ

ĀćÖÖĈĀîéǰÿĕêøéŤđðŨîǰ1ǰĒúąĔßšđÙĂøŤđîú×îćéǰ2x2 ÝąĕéšôŘđÝĂøŤĒöóéĆÜõćóéšćîàšć÷öČĂĒúąëšćĀćÖÖĈĀîéǰ
ÿĕêøéŤđðŨîǰ2ǰĒúąĔßšđÙĂøŤđîú×îćéǰ2x2ǰÝąĕéšôŘđÝĂøŤĒöóéĆÜõćóéšćî×üćöČĂéĆÜõćóìĊęǰ2.7 

 
õćพทĊęǰ2.7ǰตĆüĂ÷ŠćงกćøกĈĀนดÿĕตøดŤđทŠćกĆบǰ1ǰđคĂøŤđนúขนćดǰ2x2 (ซšć÷) ĒúąÿĕตøดŤđทŠćกĆบǰ2ǰđคĂøŤđนú

ขนćดǰ2x2 (ขüć) 

2.1.3.2 ĒพดดĉĚง (Padding) 

  ĒóééĉĚÜǰđðŨîÖćøđóĉęö×îćé×ĂÜõćóēé÷ÖćøđóĉęöÝčéõćóøĂïǰėǰõćóđéĉöđóČęĂĔĀšđöČęĂ

îĈĕðìĈÙĂîēüúĎßĆîĒúšü×šĂöĎúìĊęĂ÷ĎŠêøÜ×ĂïÝą÷ĆÜÙÜĂ÷ĎŠđĀöČĂîđéĉöĒúąôŘđÝĂøŤĒöóìĊęĕéšÝąöĊ×îćéđìŠćÖĆïõćóìĊę

ĔÿŠđ×šćöć đßŠîǰĀćÖÖĈĀîéÿĕêøéŤđðŨîǰ1ǰĒúąđÙĂøŤđîúđðŨîǰ3x3ǰĒúąìĈÖćøĒóééĉĚÜēé÷êĆĚÜÙŠćĔĀšĕéšñúúĆóíŤ×îćé
đìŠćđéĉöǰ(paddingǰ=ǰĳSAMEĴ)ǰÝąĕéšôŘđÝĂøŤĒöó×îćéđìŠćõćóđéĉöéĆÜõćóìĊęǰ2.8 
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õćพทĊęǰ2.8ǰตĆüĂ÷ŠćงขĂงกćøĒพดดĉĚงđพČęĂĔĀšฟŘđจĂøŤĒöพทĊęĕดšöĊขนćดđทŠćõćพđดĉö 

2.1.3.3ǰĒฟúทđทน (Flatten)ǰ 

ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰĒôúìđìî ÙČĂǰÖćøìĈĔĀšôŘđÝĂøŤĒöóàċęÜđðŨîĂćđø÷Ťǰ(Array)ǰìĊęöĊĀúć÷öĉêĉÖúć÷đðŨî
Ăćđø÷ŤöĉêĉđéĊ÷üǰđóČęĂĔĀšÿćöćøëÿŠÜêŠĂĕð÷ĆÜđÙøČĂ×Šć÷ðøąÿćìđìĊ÷ößĆĚîëĆéĕð éĆÜõćóìĊęǰ2.9 

 
õćพทĊęǰ2.9ǰกćøĒฟúทđทนฟŘđจĂøŤĒöพ 

2.1.3.4ǰชĆĚนđชČęĂöē÷งÿöบĎøณŤǰ(Fully-connected layer)  

ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰßĆĚîđßČęĂöē÷ÜÿöïĎøèŤǰÙČĂǰßĆĚîìĊęĒêŠúąēĀîéõć÷ĔîßĆĚîđßČęĂöêŠĂÖĆïìčÖēĀîéĔîßĆĚîÖŠĂî

ĀîšćđøĊ÷ÖĂĊÖßČęĂĀîċęÜüŠćßĆĚîàŠĂîǰìĈĀîšćìĊęđøĊ÷îøĎš×šĂöĎúÝćÖßĆĚî×šĂöĎúđ×šćĒúšüÙĈîüèĂĂÖöćđðŨî×šĂöĎúĂĂÖǰéĆÜ

õćóìĊęǰ2.10ǰēé÷ĔßšêŠĂÝćÖßĆĚîÙĂîēüúĎßĆîđóČęĂĔĀšêĆüĒïïđøĊ÷îøĎšÙčèúĆÖþèąìĊęĕéšÝćÖßĆĚîÙĂîēüúĎßĆî 
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õćพทĊęǰ2.10ǰตĆüĂ÷ŠćงชĆĚนđชČęĂöē÷งÿöบĎøณŤ 

 2.1.4 đคøČĂขŠć÷คüćöขĆดĒ÷šงđพČęĂกćøÿøšćงǰ(Generative Adversarial Networks : GANs) [1] 

  đÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜđóČęĂÖćøÿøšćÜđðŨîêĆüĒïïÖćøđøĊ÷îøĎšđßĉÜúċÖǰ(Deep learning)ǰðøąđõì
ÖćøđøĊ÷îøĎšĒïïĕöŠöĊñĎ šÿĂî (Unsupervised learning)ǰàċ ęÜêĆüĒïïđÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜđóČ ęĂÖćøÿøšćÜÝą
ðøąÖĂïéšü÷êĆüĒïïǰ2ǰêĆüĒïïÙČĂǰêĆüÝĈĒîÖ (Discriminator)ǰĒúąǰêĆüÿøšćÜǰ(Generator)ǰàċęÜìĆĚÜÿĂÜêĆüĒïï
îĊĚÝąìĈÜćî×ĆéĒ÷šÜÖĆîǰēé÷ĔîÿŠüîêĆüÿøšćÜÝąøĆï×šĂöĎúđ×šćđðŨîõćóÿĊÿĆââćèøïÖüîĒïïÿčŠö (Random noise)ǰ
Ēúšüó÷ć÷ćöÿøšćÜõćóðúĂöǰ(Fake image)ǰđóČęĂĔĀšêĆüÝĈĒîÖĒ÷ÖĒ÷ąĕöŠĕéšǰÝćÖîĆĚîêĆüÝĈĒîÖÝąøĆï×šĂöĎúđ×šć
đðŨîõćóêšîÞïĆïĒúąõćóðúĂöìĊęëĎÖÿøšćÜ×ċĚîöćÝćÖêĆüÿøšćÜǰĒúšüÝĈĒîÖüŠćõćóìĊęđ×šćöćđðŨîõćóêšîÞïĆïĀøČĂ

õćóðúĂöǰéĆÜõćóìĊęǰ2.11 
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õćพทĊęǰ2.11ǰตĆüĒบบđคøČĂขŠć÷คüćöขĆดĒ÷šงđพČęĂกćøÿøšćง 

 

 2.1.5ǰกćøปøąöćณēöđöนตŤĒบบปøĆบตĆüǰ(Adaptive moment estimation : Adam) 

  ÖćøðøąöćèēöđöîêŤĒïïðøĆïêĆüĀøČĂĂéĆöĔßšđóĉęöðøąÿĉìíĉõćóÖćøÿĂîêĆüĒïïÖćøđøĊ÷îøĎš

đßĉÜúċÖǰ(Deep learning)ǰìĈĀîšćìĊęÙĂ÷ðøĆïÙŠćĔîêĆüĒïïĔĀšđĀöćąÿööćÖìĊęÿčéēé÷Ĕßš×ĆĚîêĂîüĉíĊðøąđõìÖćø
đÙúČęĂîúÜêćöÙüćößĆîǰ (Gradient descent Algorithm)ǰĂéĆööĊìĊęöćÝćÖÖćøĒóøŠÖøąÝć÷øćÖÖĈúĆÜÿĂÜđÞúĊę÷ǰ

(Root Mean Square Propagation : RMSprop)ǰìĊęđóĉęöēöđöîêĆöǰ(Momentum)ǰđ×šćöćǰēé÷ēöđöîêĆöÝą

ßŠü÷ĔĀš×ĆĚîêĂîüĉíĊÿćöćøëìĈÜćîđøĘü×ċĚî àĊęÜêĆüĒðøĂéĆöìĊęðøĆïĒêŠÜĕéšöĊéĆÜîĊĚǰ 

1. ĂĆêøćÖćøđøĊ÷îøĎšǰ(learning rate)ǰĂĆêøćÖćøđøĊ÷îøĎš÷ĉęÜöĊÙŠćöćÖêĆüĒïïÝą÷ĉęÜđøĊ÷îøĎšĕéšĕüĒêŠ
ĂćÝĔĀšÙŠćÙüćöÿĎâđÿĊ÷đóĉęö×ċĚîĒúąìĈĔĀšêĆüĒïïĀćÝčéìĊęđĀöćąÿöìĊęÿčéĕöŠĕéš  

2. đĂðĕàúĂîǰ(epsilon)ǰÙČĂ ÙŠćìĊęđúĘÖöćÖǰėǰöĊĕüšđóČęĂðŜĂÜÖĆîÖćøĀćøéšü÷ýĎî÷Ť 
3. đïêšćǰ1 (Beta 1) ÙČĂ ĂĆêøćÖćøÿúć÷êĆüĒïïđĂÖàŤēóđîîđßĊ÷ú×ĂÜēöđöîêĆöĒøÖ 
4. đïêšćǰ2 (Beta 2) ÙČĂ ĂĆêøćÖćøÿúć÷êĆüĒïïđĂÖàŤēóđîîđßĊ÷ú×ĂÜēöđöîêĆöìĊęÿĂÜ 

ĒúąÿöÖćøìĊęĔßšðøĆïĒêŠÜêĆüĒðøéĆÜÖúŠćü×šćÜêšîǰÙČĂǰÿöÖćøìĊęǰ(4) ı (7) éĆÜêŠĂĕðîĊĚ 

௧ݒ ൌ ∗ ଵߚ  ௧ିଵݒ  െ ሺ1 െ  ଵ ሻ 𝑔௧   (4)ߚ 

௧ݏ ൌ ∗ ଶߚ  ௧ିଵݏ  െ ሺ1 െ ߚଶ ሻ 𝑔௧
ଶ

   (5) 
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௧ݓ∆ ൌ  െߟ ௩೟

ඥ௦೟ ା ఢ
𝑔௧     (6) 

௧ାଵݓ ൌ ௧ݓ  ൅  ௧    (7)ݓ∆ 

 ēด÷ǰ η   ÙČĂǰĂĆêøćÖćøđøĊ÷îøĎš 

 ௧ ÙČĂǰÙŠćîĚĈĀîĆÖìĊęêšĂÜđðúĊę÷îĒðúÜݓ∆  

 ௧ ÙČĂǰÙŠćîĚĈĀîĆÖ×ĂÜøĂïîĊĚݓ  
 ௧ାଵ ÙČĂǰÙŠćîĚĈĀîĆÖìĊęÝąĔßšĔîøĂïëĆéĕðݓ  

  𝑔௧ ÙČĂǰĂîčóĆîíŤ×ĂÜêĆüĒðøĔéǰė đöČęĂđìĊ÷ïÖĆïÙŠćÙüćöÿĎâđÿĊ÷ 

௧ݒ ǰÙČĂǰÙŠćđÞúĊę÷đĂÖàŤēóđîîđßĊ÷ú×ĂÜĂîčóĆîíŤ×ĂÜǰݓǰ 

   ݓ௧ ÙČĂǰÙŠćđÞúĊę÷đĂÖàŤēóđîîđßĊ÷ú×ĂÜĂîčóĆîíŤÖĈúĆÜÿĂÜ×ĂÜǰݏ  

 ଵ ÙČĂǰĂĆêøćÖćøÿúć÷êĆüĒïïđĂÖàŤēóđîîđßĊ÷ú×ĂÜēöđöîêĆöĂĆîéĆïĒøÖߚ

 ଶ ÙČĂǰĂĆêøćÖćøÿúć÷êĆüĒïïđĂÖàŤēóđîîđßĊ÷ú×ĂÜēöđöîêĆöĂĆîéĆïìĊęÿĂÜߚ

  ௧  ÙČĂǰÝĈîüîÙøĆĚÜĔîÖćøÿĂî×èąîĆĚîǰ 
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2.2 งćนüĉจĆ÷ทĊęđกĊę÷üขšĂง 

 2.2.1ǰđคø ČĂข Šć÷คüćöข ĆดĒ÷ šงđพ Č ęĂกćøÿø šćงĒบบöĊđง Č ęĂนĕขǰ(Conditional Generative 
Adversarial Networksǰ: CGANs)ǰ[2] 

  đÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜđóČęĂÖćøÿøšćÜĒïïöĊđÜČęĂîĕ×đðŨîđÙøČĂ×Šć÷ìĊęêŠĂ÷ĂéöćÝćÖđÙøČĂ×Šć÷

Ùüćö×ĆéĒ÷šÜđóČęĂÖćøÿøšćÜǰÙČĂǰöĊìĆĚÜêĆüÝĈĒîÖđóČęĂĔßšĔîÖćøĒ÷ÖĒ÷ąõćóêšîÞïĆïĒúąõćóìĊęÿøšćÜ×ċĚîĒúąöĊêĆü

ÿøšćÜđóČęĂÿøšćÜõćóðúĂöǰĒêŠìĊęĒêÖêŠćÜÝćÖđÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜđóČęĂÖćøÿøšćÜđéĉöǰÙČĂǰöĊßĆĚî×šĂöĎúđ×šćìĊęđóĉęö

×ċĚîöć (õćóìĊęǰ2.12) ēé÷ßĆĚî×šĂöĎúđ×šćìĊęđóĉęööćÝąđðŨî×šĂöĎúđ×šćĒïïüĆîăĂìđüÖđêĂøŤǰ (one-hot vector)ǰđßŠîǰ
đüÖđêĂøŤ×ĂÜÿĊǰàċęÜĔîìĊęîĊĚöĊìĆĚÜĀöéǰ8ǰÿĊǰÙČĂǰÿĊĒéÜǰÿĊđĀúČĂÜǰÿĊđ×Ċ÷üǰÿĊôŜćǰÿĊîĚĈđÜĉîǰÿĊöŠüÜĒéÜđ×šöǰÿĊ×ćüǰĒúąÿĊéĈ  
ĀćÖìĈđðŨîüĆîăĂìđüÖđêĂøŤ×ĂÜÿĊđ×Ċ÷üÝąĕéšđðŨîǰ[0,0,1,0,0,0,0,0] 

 
õćพทĊęǰ2.12 ตĆüĒบบđคøČĂขŠć÷คüćöขĆดĒ÷šงđพČęĂกćøÿøšćงĒบบöĊđงČęĂนĕข 
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2.2.2 đคøČĂขŠć÷คüćöขĆดĒ÷šงđพČ ęĂกćøÿøšćงĒบบคĂนēüúĎชĆนđชĉงúċกǰ (Deep Convolutional 
Generative Adversarial Networksǰ: DCGANS) [3] 

 đÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜđóČ ęĂÖćøÿøšćÜĒïïÙĂîēüúĎßĆîđßĉÜúċÖđðŨîđÙøČĂ×Šć÷ìĊ ęöĊúĆÖþèąÖćøìĈÜćî

Ùúšć÷ÙúċÜÖĆïđÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜđóČęĂÖćøÿøšćÜǰĒêŠÝąđîšîĕðìĊęÖćøĔßšßĆĚîÙĂîēüúĎßĆîĒìîìĊęÖćøĔßšßĆĚîđßČęĂöē÷Ü

ÿöïĎøèŤǰìĈĔĀšđĀöćąÿĈĀøĆïÜćîðøąđõìøĎðõćóĀøČĂüĉéĊēĂöćÖÖüŠćđÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜđóČęĂÖćøÿøšćÜ 

 2.2.3 đคøČĂขŠć÷คüćöขĆดĒ÷šงđพČ ęĂกćøÿøšćงĒบบüćซđซĂøŤÿตĊนǰ(Wasserstein Generative 
Adversarial Networks : WGANs) [4] 

 đÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜđóČęĂÖćøÿøšćÜĒïïüćàđàĂøŤÿêĊîđðŨîđÙøČĂ×Šć÷ìĊ ęđðúĊę÷îÝćÖêĆüÝĈĒîÖ×ĂÜ

đÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜđóČęĂÖćøÿøšćÜìĊęĔĀš×šĂöĎúĂĂÖđðŨîÖćøĒïŠÜÙúćÿ×ĂÜõćóìĊęëĎÖÿøšćÜüŠćđðŨîõćóÝøĉÜĀøČĂ

õćóðúĂöǰđðŨîǰÖćøĔĀšÙąĒîîÙüćöđĀöČĂîĀøČĂÙüćöĒêÖêŠćÜ×ĂÜõćóĒìîǰēé÷đðúĊę÷îôŦÜÖŤßĆîÿĎâđÿĊ÷ǰ(loss 
function)ǰ×ĂÜêĆüÝĈĒîÖđðŨîÿöÖćøÿĎâđÿĊ÷üćàđàĂøŤÿêĊî (Wasserstein Loss)ǰêćöÿöÖćøìĊęǰ(8)ǰìĈĔĀšêĆü
ÝĈĒîÖÿćöćøëđøĊ÷îøĎšĕéšéĊĒöšêĆüÿøšćÜÝąÿøšćÜøĎðìĊęĕöŠéĊĂĂÖöć 

𝐿 ൌ  𝐸௫෤~௉೒
ሾ𝐷ሺݔ෤ሻሿ െ   𝐸௫~௉ೝ

ሾ𝐷ሺݔሻሿ  (8) 

 ēด÷ 𝐸ሾ∙ሿ ÙČĂǰÙŠćÙćéĀüĆÜǰ(Expectation value) 

 ǰǰǰǰǰǰ𝑃௚ÙČĂǰêĆüĂ÷ŠćÜĒïïÿčŠö×ĂÜõćóÝøĉÜ 

       𝑃௥ÙČĂǰêĆüĂ÷ŠćÜĒïïÿčŠö×ĂÜõćóðúĂö 

 ǰǰǰǰǰǰ𝐷ሺ∙ሻǰÙČĂǰÙąĒîîìĊęêĆüÝĈĒîÖĔĀš×ĂÜõćóìĊęĔÿŠđ×šćĕð 

 ෤ ÙČĂǰõćóìĊęÿčŠöĕéšÝćÖßčé×šĂöĎúõćóÝøĉÜǰݔ       

ǰǰǰǰǰ ݔǰÙČĂǰõćóìĊęÿčŠöĕéšÝćÖßčé×šĂöĎúõćóðúĂö 

 2.2.4 กćøปøĆบปøčงกćøÿĂนขĂงđคøČĂขŠć÷คüćöขĆดĒ÷šงđพČ ęĂกćøÿøšćงĒบบüćซđซĂøŤÿตĊน 
(Improved Training of Wasserstein GANs) [5] 

 ĔîÜćîüĉÝĆ÷îĊĚđÿîĂüĉíĊÖćøìĊęÝąßŠü÷ĔĀšÖćøÿĂîêĆüĒïïđÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜđóČęĂÖćøÿøšćÜĒïïüćàđàĂøŤ

ÿêĊîĔĀšöĊÙüćöđÿëĊ÷øöćÖ×ċĚîēé÷ĀîċęÜĔîüĉíĊìĊęîĈđÿîĂǰÙČĂǰÖćøđóĉęöÙŠćðøĆïêćöÙüćößĆîǰ(Gradient penalty)ǰ
đ×šćöćĔîôŦÜÖŤßĆîÿĎâđÿĊ÷àċęÜöĊÿöÖćøêćöÿöÖćøìĊęǰ(9)ǰēé÷ĔîÜćîüĉÝĆ÷îĊĚĕéšöĊÖćøìéúĂÜÿĂîêĆüĒïïÿĊęðøąđõì

ĕéšĒÖŠǰđÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜđóČęĂÖćøÿøšćÜĒïïÙĂîēüúĎßĆîđßĉÜúċÖǰđÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜđóČęĂÖćøÿøšćÜĒïï
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ÖĈúĆÜÿĂÜîšĂ÷ìĊęÿčéǰđÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜđóČęĂÖćøÿøšćÜĒïïüćàđàĂøŤÿêĊîǰĒúąđÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜđóČęĂÖćø

ÿøšćÜĒïïüćàđàĂøŤÿêĊîìĊęđóĉęöÙŠćðøĆïêćöÙüćößĆîǰàċęÜĔîÖćøìéúĂÜĕéšöĊÖćøðøĆïđðúĊę÷îêĆüĒïïĀúć÷Ă÷ŠćÜǰ

đßŠîǰÖćøĕöŠĔßšĒïßîĂøŤöĔîêĆüÿøšćÜǰĒúąÖćøĕöŠðøĆïßŠüÜ×ĂÜ×šĂöĎúĔîìĆĚÜêĆüÝĈĒîÖĒúąêĆüÿøšćÜǰñúúĆóíŤìĊęĕéš

ĒÿéÜĔĀšđĀĘîüŠćĕöŠüŠćÝąöĊÖćøðøĆïêĆüĒïïéšü÷üĉíĊĔéđÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜđóČęĂÖćøÿøšćÜĒïïüćàđàĂøŤÿêĊîìĊęđóĉęö

ÙŠćðøĆïêćöÙüćößĆî÷ĆÜÙÜĔĀšñúúĆóíŤìĊęéĊÖüŠćĀøČĂđìĊ÷ïđìŠćÖĆïêĆüĒïïðøąđõìĂČęîǰė 

𝐿 ൌ  𝐸௫෤~௉೒
ሾ𝐷ሺݔ෤ሻሿ െ   𝐸௫~௉ೝ

ሾ𝐷ሺݔሻሿ ൅ 𝐸௫ො~௉ෝೣ ߣ  ሾሺ||ߘ௫ො𝐷ሺݔොሻ||ଶ െ  1ሻଶሿ(9) 

 ēé÷ǰߣ ÙČĂǰÙŠćÙÜìĊęàċęÜĔîÜćîüĉÝĆ÷îĊĚĔĀšöĊÙŠćđðŨîǰ10 

 ǰǰǰǰǰ𝑃௫ො  ÙČĂǰêĆüĂ÷ŠćÜĒïïÿčŠö×ĂÜìĆĚÜõćóÝøĉÜĒúąõćóðúĂö 

     𝐸ሾ∙ሿǰÙČĂǰÙŠćÙćéĀüĆÜǰ 

      𝐷ሺ∙ሻǰÙČĂǰÙąĒîîìĊęêĆüÝĈĒîÖĔĀš×ĂÜõćóìĊęĔÿŠđ×šćĕð 

 ො  ǰÙČĂǰêĆüĂ÷ŠćÜìĊęÿčŠöĕéš×ĂÜßčé×šĂöĎúõćóÝøĉÜĒúąõćóðúĂöݔ      

2.2.5ǰđคøČĂขŠć÷คüćöขĆดĒ÷šงđพČęĂกćøÿøšćงĒบบöĊđงČ ęĂนĕขÿĈĀøĆบกćøúĂงđÿČ ĚĂǰ(FittingGAN : 
Fitting image Generation Based on Conditional Generative Adversarial Networks) [6] 

 đÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜđóČęĂÖćøÿøšćÜĒïïöĊđÜČęĂîĕ×ÿĈĀøĆïÖćøúĂÜđÿČĚĂđðŨîĀîċęÜĔîêĆüĂ÷ŠćÜ×ĂÜÖćøîĈ

đÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜđóČęĂÖćøÿøšćÜĒïïöĊđÜČęĂîĕ×ĕððøĆïĔßšǰēé÷ĔîÜćîüĉÝĆ÷îĊ ĚĕéšìéúĂÜÿøšćÜêĆüĒïïìĊęöĊ

đðŜćĀöć÷ÙČĂĔĀšøĆï×šĂöĎúđ×šćđðŨîõćó×ĂÜđÿČĚĂñšćßčéĀîċęÜĒúąĔĀšêĆüĒïïÿøšćÜõćóđðŨîÙîìĊęÿüöđÿČĚĂñšćÝćÖ×šĂöĎú

đ×šćǰ(õćóìĊęǰ2.13) 

 
õćóìĊęǰ2.13ǰêĆüĂ÷ŠćÜ×šĂöĎúđ×šćǰõćóđðŜćĀöć÷ìĊęêšĂÜÖćøǰĒúąõćóìĊęĕéšÝćÖêĆüĒïï 
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 êĆüĒïïĔîÜćîüĉÝĆ÷îĊĚëĎÖÿĂîēé÷öĊßčé×šĂöĎúìĆĚÜĀöéǰ13 ,107ǰõćóĒïŠÜđðŨîõćóÿĈĀøĆïÿĂîǰ10,500ǰ
õćóǰĒúąõćóÿĈĀøĆïìéÿĂïǰ2,607ǰõćóǰöĊÙŠćǰߙ đðŨî 0.2 ÿĈĀøĆïÿöÖćø LeakyReLU ĒúąÿĂîēé÷ĔßšêĆü
đóĉęöðøąÿĉìíĉõćóÖćøđÙúČęĂîúÜêćöÙüćößĆîÿēìĒÙÿêĉÖ (Stochastic Gradient Descent : SGD)ǰìĆĚÜêĆüÿøšćÜ
ĒúąêĆüÝĈĒîÖǰîĂÖÝćÖîĊĚ÷ĆÜöĊÖćøêĆĚÜÙŠćĂĆêøćÖćøđøĊ÷îøĎ šđðŨî  0.0002 ÿĈĀøĆïÖćøÿĂîǰ25ǰøĂïĒøÖĒúąǰ
0.00002ǰÿĈĀøĆïÖćøÿĂîĂĊÖǰ5ǰøĂïǰĒúąêĆĚÜÙŠćēöđöîêĆöđðŨî 0.5ǰêćöìĊęđÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜđóČęĂÖćøÿøšćÜ
ĒïïÙĂîēüúĎßĆîđßĉÜúċÖĕéšĒîąîĈĕüš 

 ÿĈĀøĆïÖćøüĆéñúđßĉÜðøĉöćèĔîÜćîüĉÝĆ÷îĊ ĚĔßšøą÷ąìćÜĂĉîđàóßĆîđôøđßìǰ(Frechet Inception 
Distance)ǰǰàċęÜđðŨîÖćøÙĈîüèøą÷ąĀŠćÜøąĀüŠćÜÖćøÖøąÝć÷×ĂÜõćóÝøĉÜĒúąÖćøÖøąÝć÷×ĂÜõćóðúĂöêćö
ÿöÖćøìĊęǰ(10)ǰ÷ĉęÜÙŠćîĊĚöĊÙŠćîšĂ÷Āöć÷ÙüćöüŠćõćóÝøĉÜÖĆïõćóðúĂööĊÙüćöĔÖúšđÙĊ÷ÜÖĆîàċęÜêĆüĒïïîĊĚĕéšÙŠć
øą÷ąĀŠćÜđìŠćÖĆïǰ26.3 

𝐹𝐼𝐷ሺݔ, 𝑔ሻ ൌ ||݉௫ െ ݉௚||  ଶ
ଶ ൅ 𝑇ݎሺ𝐶௫ ൅ 𝐶௚ െ 2ሺ𝐶௫𝐶௚ሻ

భ
మ ሻ (10) 

  ēé÷ìĊę ݉௫ ÙČĂ ÙŠćđÞúĊę÷×ĂÜÖćøÖøąÝć÷×ĂÜõćóÝøĉÜ 

݉௚ ÙČĂ ÙŠćđÞúĊę÷×ĂÜÖćøÖøąÝć÷×ĂÜõćóðúĂö 

𝐶௫  ÙČĂ ÙŠćÙüćöĒðøðøüî×ĂÜÖćøĒÝÖĒÝÜ×ĂÜõćóÝøĉÜ 

𝐶௚ ÙČĂ ÙŠćÙüćöĒðøðøüî×ĂÜÖćøĒÝÖĒÝÜ×ĂÜõćóðúĂö 

𝑇ݎ ÙČĂ ÖćøĀćñúøüöĒîüìĒ÷Ü×ĂÜđöìøĉÖàŤ 

ĔîÿŠüîÖćøüĆéñúđßĉÜÙčèõćóöĊñĎšđ×šćøŠüöìéÿĂïǰ20ǰÙîǰđøĉęöêšîēé÷ÖćøÿčŠöõćóðúĂöǰ200ǰõćóĒúą

õćóÝøĉÜǰ200ǰõćóǰêŠĂöćĔĀšñĎšđ×šćøŠüöìéÿĂïĒêŠúąÙîéĎõćóìĊęÿčŠööćõćóúąĀîċęÜüĉîćìĊǰÝćÖîĆĚîĔĀšđüúćêĆéÿĉîĔÝ

üŠćđðŨîõćóÝøĉÜĀøČĂõćóðúĂöĀšćüĉîćìĊǰĒúąìĈÖćøÝéïĆîìċÖñúǰñúìĊęĕéšÙČĂñĎšđ×šćøŠüöøąïčëĎÖüŠćõćóðúĂöđðŨî

õćóðúĂöǰ26ǰđðĂøŤđàĘîêŤǰĒúąøąïčñĉéüŠćõćóÝøĉÜđðŨîõćóðúĂöǰ5ǰđðĂøŤđàĘîêŤ 
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บททĊęǰ3 

üĉธĊกćøüĉจĆ÷ 

 ĔîïìîĊĚÝąÖúŠćüëċÜüĉíĊÖćøđêøĊ÷ö×šĂöĎúõćóÿĈĀøĆïêĆüĒïïđÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜđóČęĂÖćøÿøšćÜǰĒúą

ÖćøĂĂÖĒïïêĆüĒïïÿĈĀøĆïÿøšćÜõćó 

3.1ǰกćøđตøĊ÷öขšĂöĎúõćพขĂงđÿČĚĂĒขน÷ćüǰĒúąđÿČĚĂĒขนÿĆĚน 

 ßčé×šĂöĎúìĊęîĈöćĔßšĔîÜćîüĉÝĆ÷îĊĚîĈöćÝćÖđüĘïĕàêŤ Kaggle [7] àċęÜđðŨîßčé×šĂöĎúìĊęðøąÖĂïĕðéšü÷õćó
×ĂÜđÿČĚĂñšćǰÖćÜđÖÜǰøĂÜđìšćǰĒúąĂčðÖøèŤÿüöĔÿŠêŠćÜǰėǰìĆĚÜđóýĀâĉÜĒúąßć÷ǰĒúąĕôúŤ×šĂöĎúøĎðĒïï csv ìĊęđÖĘï
×šĂöĎúđÖĊę÷üÖĆïõćóǰĕéšĒÖŠǰßČęĂĕôúŤõćóǰđóýìĊęÿüöĔÿŠǰĀöüéĀöĎŠ×ĂÜđÙøČęĂÜĒêŠÜÖć÷ǰđßŠîǰđÙøČęĂÜðøąéĆïǰđÿČĚĂñšćǰ

ĒúąøĂÜđìšćǰĀöüéĀöĎŠ÷ŠĂ÷×ĂÜđÙøČęĂÜĒêŠÜÖć÷ǰ đßŠîǰîćŲĉÖćǰđÙøČęĂÜĒêŠÜÖć÷ÿŠüîïîǰĒúąøĂÜđìšćǰðøąđõì×ĂÜ

đÙøČęĂÜĒêŠÜÖć÷ǰđßŠîǰđÿČĚĂđßĉĚêǰÖćÜđÖÜ÷ĊîǰĒúąøĂÜđìšćÿšîÿĎÜǰÿĊ×ĂÜđÙøČęĂÜĒêŠÜÖć÷ǰùéĎÖćúÿüöĔÿŠǰðŘìĊęÝĈĀîŠć÷ǰ

ðøąđõìÖćøĒêŠÜÖć÷ǰĒúąÙĈĂíĉïć÷ēé÷÷ŠĂ×ĂÜđÙøČęĂÜĒêŠÜÖć÷ǰēé÷öĊ×ĆĚîêĂîÖćøđêøĊ÷ö×šĂöĎúéĆÜîĊĚ 

1. ÖćøÙĆéđúČĂÖõćóìĊęêšĂÜÖćøĔßšĔîÜćîüĉÝĆ÷ǰēé÷đúČĂÖõćóđÿČĚĂ×ĂÜñĎšßć÷ìĆĚÜĒ×î÷ćüĒúąĒ×îÿĆĚîÝćÖ

ßčé×šĂöĎúìĆĚÜĀöéēé÷óĉÝćøèćÝćÖĀöüéĀöĎŠ÷ŠĂ÷×ĂÜđÙøČęĂÜĒêŠÜÖć÷ìĊęđðŨîđÙøČęĂÜĒêŠÜÖć÷ÿŠüîïî

ĒúąđóýìĊęÿüöĔÿŠđðŨîđóýßć÷  
2. ÖćøĒ÷ÖêĆüđÿČĚĂ×ĂÜĒêŠúąõćóéšü÷ēðøĒÖøö gimpǰéĆÜõćóìĊęǰ3.1 
3. ÖćøĒïŠÜđÿČĚĂêćöÿĊìĆĚÜĀöéǰ8ǰÿĊǰĕéšĒÖŠǰÿĊĒéÜǰÿĊđĀúČĂÜǰÿĊđ×Ċ÷üǰÿĊôŜćǰÿĊîĚĈđÜĉîǰÿĊöŠüÜĒéÜǰÿĊ×ćüǰĒúąÿĊ

éĈǰ 

đöČęĂñŠćî×ĆĚîêĂîÖćøđêøĊ÷ö×šĂöĎúĒúšüǰÝąĕéšõćóđÿČĚĂìĆĚÜĀöéÝĈîüîǰ800ǰõćóǰĒïŠÜđðŨîđÿČĚĂĒ×îÿĆĚîǰ

400ǰõćóĒúąđÿČĚĂĒ×î÷ćüǰ400ǰõćó 
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õćพทĊęǰ3.1ǰตĆüĂ÷ŠćงกćøĒ÷กตĆüđÿČĚĂขĂงđÿČĚĂĒขน÷ćüĒúąđÿČĚĂĒขนÿĆĚนǰจćก [7] 

3.2 กćøđúČĂกõćพÿĊÿĆญญćณøบกüนĒบบÿčŠö 

 õćóÿĊÿĆââćèøïÖüîĒïïÿčŠöĀîċęÜßčéàċęÜđðŨî×šĂöĎúîĈđ×šć×ĂÜêĆüÿøšćÜǰÝąÿćöćøëÿøšćÜĔĀšĕéšøĎðõćó

ðúĂöĂĂÖöćĀîċęÜõćóǰēé÷ìĊęõćóîĆĚîĂćÝÝąđðŨîõćóìĊęÙčèõćóéĊĀøČĂĕöŠéĊÖĘĕéšǰéĆÜîĆĚîÝċÜêšĂÜöĊÖćøđúČĂÖõćóÿĊ

ÿĆââćèøïÖüîĒïïÿčŠöìĊęÝąÿøšćÜĔĀšĕéšõćóìĊęéĊĂĂÖöćǰēé÷ÖćøîĈêĆüĒïïēÙøÜ×Šć÷ðøąÿćìđìĊ÷ööćìĈîć÷üŠć

õćóÿĊÿĆââćèøïÖüîĒïïÿčŠöìĊęĔÿŠđ×šćĕðîĆĚîđöČęĂîĈĕðñŠćîêĆüÿøšćÜÝąÿøšćÜĕéšõćóìĊęéĊĀøČĂĕöŠ 

 ĔîÖćøìĈîć÷îĊ ĚĔßšêĆüĒïïēÙøÜ×Šć÷ðøąÿćìđìĊ÷öĒïïđóĂøŤđàôêøĂîĀúć÷ßĆ Ěîǰ (Multi-layer 
perceptron Neural Network) ÝćÖĕúïøćøĊęđĂÿđÙđúĉøŤîǰ(sklearn)ǰēé÷ĔßšÙŠćóćøćöĉđêĂøŤóČĚîåćîéĆÜêćøćÜìĊęǰ
3.1ǰĒúąöĊßĆĚîàŠĂîǰ2ǰßĆĚîàċęÜðøąÖĂïéšü÷ÝčéàŠĂîǰ64ǰÝčéĒúąǰ32ǰÝčéêćöúĈéĆïǰ 

ตćøćงทĊęǰ3.1ǰพćøćöĉđตĂøŤÿĈĀøĆบēคøงขŠć÷ปøąÿćทđทĊ÷öĒบบđพĂøŤđซฟตøĂนĀúć÷ชĆĚน 

óćøćöĉđêĂøŤÿĈĀøĆïēÙøÜ×Šć÷ðøąÿćìđìĊ÷öĒïïđóĂøŤđàôêøĂîĀúć÷ßĆĚî 

ôŦÜÖŤßĆîÖøąêčšî ReLU 
êĆüđóĉęöðøąÿĉìíĉõćó ĂéĆö (đïêšć 1 = 0.9, đïêšćǰ2 =0.999) 
ĂĆêøćÖćøđøĊ÷îøĎš 0.001 

ÝĈîüîÖćøÿĂîêŠĂøĂïÿĎÜÿčé 350 
đĂðĕàúĂî 0.00000001 
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 đøĉęöÝćÖÖćøÿčŠöõćóÿĊÿĆââćèøïÖüîöćǰ255ǰßčéǰđóČęĂđðŨî×šĂöĎúîĈđ×šć×ĂÜêĆüÿøšćÜǰĒúąÿøšćÜõćó

×ĂÜđÿČĚĂĂĂÖöćǰĒúšüĔĀšÙîßŠü÷êĆéÿĉîĔÝüŠćǰõćóðúĂöìĊęÿøšćÜĂĂÖöćĕéšîĆĚîöĊÙčèõćóéĊĀøČĂĕöŠǰéĆÜõćóìĊęǰ3.2ǰ 

 
õćพทĊęǰ3.2ǰตĆüĂ÷ŠćงขšĂöĎúนĈđขšćÿĈĀøĆบกćøđúČĂกõćพÿĊÿĆญญćณøบกüนĒบบÿčŠö 

ÝćÖîĆĚîîĈ×šĂöĎúìĆĚÜǰ255ǰßčéîĊĚǰöćĒïŠÜĂĂÖđðŨîÿĂÜßčéǰĕéšĒÖŠǰßčéÿĂîǰ80ǰđðĂøŤđàĘîêŤǰĒúąßčéìéÿĂïǰ

20ǰđðĂøŤđàîêŤǰđóČęĂÿøšćÜêĆüĒïïēÙøÜ×Šć÷ðøąÿćìđìĊ÷öĒïïđóĂøŤđàôêøĂîĀúć÷ßĆĚîǰàċęÜêĆüĒïïìĊęÿĂîēé÷

×šĂöĎúßčéîĊĚĔĀšÙŠćÙüćöĒöŠî÷ĈĂ÷ĎŠìĊęðøąöćèǰ85ǰđðĂøŤđàĘîêŤĒúąÙŠćÙüćöÿĎâđÿĊ÷ðøąöćèǰ0.007ǰ×ċĚîĂ÷ĎŠÖĆïÖćø

ÿčŠöõćóÿĊÿĆââćèøïÖüîǰõćóìĊęǰ3.3ǰđðŨîÖøćôĒÿéÜÙŠćÙüćöÿĎâđÿĊ÷×ĂÜêĆüĒïï 

 
õćพทĊęǰ3.3ǰกøćฟĒÿดงคŠćคüćöÿĎญđÿĊ÷ขĂงตĆüĒบบ 

 ÿčéìšć÷îĈêĆüĒïïìĊęĕéšöćìĈîć÷õćóÿĊÿĆââćèøïÖüîĒïïÿčŠöđóČęĂîĈõćóÿĊÿĆââćèøïÖüîĒïïÿčŠöìĊę

ÝąÿøšćÜõćóìĊęéĊöćĔßšđðŨî×šĂöĎúîĈđ×šćÿĈĀøĆïêĆüĒïïđÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜđóČęĂÖćøÿøšćÜìĊęÝąĕéšĂĂÖĒïïĔî

ĀĆü×šĂêŠĂĕð 
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3.3ǰกćøĂĂกĒบบตĆüĒบบ 

 ĔîÖćøĂĂÖĒïïêĆüĒïïǰöĊÖćøđúČĂÖĔßšêĆüĒïïǰ4ǰðøąđõìÙČĂǰđÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜđóČęĂÖćø

ÿøšćÜĒïïöĊđÜČęĂîĕ×ǰđÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜđóČęĂÖćøÿøšćÜĒïïÙĂîēüúĎßĆîđßĉÜúċÖǰđÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜđóČęĂÖćø

ÿøšćÜĒïïüćàđàĂøŤÿêĊîǰĒúąđÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜđóČęĂÖćøÿøšćÜĒïïüćàđàĂøŤÿêĊîìĊęđóĉęöÙŠćðøĆïêćöÙüćößĆîǰǰ

öćìĈÖćøìéúĂÜǰ15ǰÙøĆĚÜǰđóČęĂÿøšćÜêĆüĒïïìĊęéĊìĊęÿčéìĊęÝąëĎÖîĈöćĔßšĔîÜćîüĉÝĆ÷îĊĚǰēé÷ĔîÖćøìéúĂÜĒêŠúąÙøĆĚÜöĊ

ÖćøÖĈĀîéĔĀšêĆüĒïïìčÖêĆüöĊøć÷úąđĂĊ÷éÿŠüîìĊęđĀöČĂîÖĆîéĆÜîĊĚ 

1. ÙŠćîĚĈĀîĆÖđøĉęöêšîĕéšÝćÖÖćøÿčŠöĒïïÖćøĒÝÖĒÝÜðÖêĉēé÷öĊÙŠćđÞúĊę÷ǰ= 0ǰĒúąÿŠüî
đïĊę÷Üđïîöćêøåćîǰǰ= 0.02 

2. ÙŠćîĚĈĀîĆÖ×ĂÜÙüćöđĂîđĂĊ÷Ü (Bias)ǰđøĉęöêšîǰ= 0 
3. êĆüÿøšćÜĔßšôŦÜÖŤßĆîÖøąêčšîđðŨî ReLU 
4. êĆüÝĈĒîÖĕéšôŦÜÖŤßĆîÖøąêčšîđðŨî LeakyReLU 
5. ÝĈîüîøĂïìĊęÿĂîêĆüÝĈĒîÖÝąöćÖÖüŠćĀøČĂđìŠćÖĆïêĆüÿøšćÜđóČęĂĔĀšêĆüÝĈĒîÖàċęÜđøĊ÷îøĎšĕéš

ßšćÿćöćøëđøĊ÷îøĎšĕéšìĆîêĆüÿøšćÜàċęÜđøĊ÷îøĎšĕéšđøĘü 

ĒúąöĊÖćøðøĆïøć÷úąđĂĊ÷éĂČęîìĊęĒêÖêŠćÜÖĆîĔîĒêŠúąÙøĆĚÜ×ĂÜÖćøìéúĂÜǰđßŠîǰöĊÖćøðøĆïđðúĊę÷î×šĂöĎúđ×šćǰÖćø

ðøĆïđðúĊę÷îđÜČęĂîĕ××ĂÜđÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜđóČęĂÖćøÿøšćÜĒïïöĊđÜČęĂîĕ×ǰÖćøðøĆïÝĈîüîêĆüÖøĂÜĔîßĆĚîÙĂî

ēüúĎßĆîǰĒúąÖćøðøĆïĕăđðĂøŤóćøćöĉđêĂøŤǰÝćÖñúÖćøìéúĂÜìĆĚÜǰ15ǰÙøĆĚÜǰêĆüĒïïđÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜđóČęĂÖćø

ÿøšćÜìĊęĔĀšñúúĆóíŤìĊęéĊìĊęÿčéǰÙČĂǰêĆüĒïïđÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜđóČęĂÖćøÿøšćÜĒïïüćàđàĂøŤÿêĊîìĊęđóĉęöÙŠćðøĆïêćö

ÙüćößĆîǰ(Gradient penalty)ǰÜćîüĉÝĆ÷îĊĚÝċÜ×ĂđúČĂÖêĆüĒïïîĊĚđðŨîêĆüĒïïìĊęÝąĔßšĔîÖćøìĈüĉÝĆ÷ǰàċęÜÝąĕéšĂíĉïć÷
Ĕîøć÷úąđĂĊ÷éêŠĂĕðǰÿĈĀøĆïÖćøêĆ ĚÜÙŠćÖćøìéúĂÜĒúąñúúĆóíŤÖćøìéúĂÜ×ĂÜÖćøìéúĂÜĂĊÖǰ14ǰÙøĆ ĚÜöĊ

øć÷úąđĂĊ÷éĒÿéÜĂ÷ĎŠĔîõćÙñîüÖǰ× 

ÜćîüĉÝĆ÷îĊĚđúČĂÖĔßšêĆüĒïïđÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜđóČęĂÖćøÿøšćÜĒïïüćàđàĂøŤÿêĊîìĊęđóĉęöÙŠćðøĆïêćö

ÙüćößĆîǰ(Gradient penalty)ǰéĆÜõćóìĊęǰ3.4 
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õćพทĊęǰ3.4ǰตĆüĒบบđคøČĂขŠć÷คüćöขĆดĒ÷šงđพČęĂกćøÿøšćงĒบบüćซđซĂøŤÿตĊนทĊęđพĉęöคŠćปøĆบตćöคüćöชĆนซċęง

đúČĂกĔชšĔนงćนüĉจĆ÷ 

 

ÖćøìĈÜćî×ĂÜêĆüĒïïÿćöćøëĂíĉïć÷ĕéšéĆÜîĊĚ  

1. êĆüÿøšćÜøĆï×šĂöĎúđ×šćđðŨîÝčéÿĊøïÖüîìĊęëĎÖđúČĂÖöćÝćÖēÙøÜ×Šć÷ðøąÿćìđìĊ÷öĒïïđóĂøŤ

đàôêøĂîĀúć÷ßĆĚî 
2. ×šĂöĎúìĊęđ×šćöćÝąëĎÖÿŠÜñŠćîĕð÷ĆÜßĆĚîđßČęĂöêŠĂÿöïĎøèŤĒúąßĆĚîÙĂîēüúĎßĆîǰ5ǰßĆĚîàċęÜöĊÝĈîüîêĆü

ÖøĂÜđìŠćÖĆïǰ512, 256, 128, 64, 3 êćöúĈéĆï 
3. ÝćÖîĆĚî×šĂöĎúÝąñŠćîôŦÜÖŤßĆîÖøąêčšîĒïïĕăđóĂøŤēïúĉÖĒìîđÝîêŤ (Tanh)ǰĒúąÿøšćÜĂĂÖöć

đðŨîõćóðúĂö 
4. êĆüÝĈĒîÖøĆï×šĂöĎúđ×šćÿĂÜìćÜÙČĂõćóÝøĉÜĒúąõćóðúĂöìĊęëĎÖÿøšćÜ×ċĚî 
5. õćóìĊęđ×šćöćÝąëĎÖÿŠÜñŠćîĕð÷ĆÜßĆĚîÙĂîēüúĎßĆîǰ4ǰßĆĚîàċęÜöĊÝĈîüîêĆüÖøĂÜǰ64, 128, 256, 512 

êćöúĈéĆï 
6. ÝćÖîĆĚî×šĂöĎúëĎÖđðúĊę÷îöĉêĉđóČęĂÿŠÜñŠćîßĆĚîđßČęĂöêŠĂÿöïĎøèŤđðŨî×šĂöĎúÿŠÜĂĂÖǰàċęÜÙČĂÙąĒîîìĊę

êĆüÝĈĒîÖĔĀšüŠćđðŨîõćóÝøĉÜĀøČĂõćóðúĂö 

ēé÷øć÷úąđĂĊ÷éÖćøêĆĚÜÙŠć×ĂÜĒêŠúąßĆĚîĔîêĆüÿøšćÜĒúąêĆüÝĈĒîÖĒÿéÜĔîêćøćÜìĊęǰ3.2ǰĒúąǰ3.3 

Generator 

Discriminator 
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ตćøćงทĊęǰ3.2ǰēคøงÿøšćงตĆüÿøšćงขĂงđคøČĂขŠć÷คüćöขĆดĒ÷šงđพČęĂกćøÿøšćงĒบบüćซđซĂøŤÿตĊน 

Random noise 
Fully connected [12288] 

Reshape [shape=[100,12288]] 
Batchnorm [epsilon=1e-8, decay=0.9] 

conv2d_transposeǰ[filter=512,ǰkernel_si[e=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ] 
Batchnorm [epsilon=1e-8, decay=0.9] 

conv2d_transposeǰ[filter=256,ǰkernel_si[e=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ] 
 

conv2d_transposeǰ[filter=128,ǰkernel_si[e=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ] 
Batchnorm [epsilon=1e-8, decay=0.9] 

conv2d_transposeǰ[filter=64,ǰkernel_si[e=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ] 
Batchnorm [epsilon=1e-8, decay=0.9] 

conv2d_transposeǰ[filter=3,ǰkernel_si[e=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ] 
Tanh Function 

Generated image 
 

ตćøćงทĊęǰ3.3ǰēคøงÿøšćงตĆüจĈĒนกขĂงđคøČĂขŠć÷คüćöขĆดĒ÷šงđพČęĂกćøÿøšćงĒบบüćซđซĂøŤÿตĊน 

Image from generator, Real Image 
conv2dǰ[filter=64,ǰkernel_si[e=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ] 

Batchnorm [epsilon=1e-8, decay=0.9] 
conv2d [filter=128, kernel_size=[5,5], strides=[2,2],ǰpadding=ĴSAMEĴ] 

Batchnorm [epsilon=1e-8, decay=0.9] 
conv2dǰ[filter=256,ǰkernel_si[e=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ]ǰ 

Batchnorm [epsilon=1e-8, decay=0.9] 
conv2d [filter=512, kernel_size=[5,5], strides=[2,2], padding=ĴSAMEĴ] 

Batchnorm [epsilon=1e-8, decay=0.9] 
flatten 

Fully connected [1] 
Output for discriminator 
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ÿĈĀøĆïđÜČęĂîĕ×ÖćøĀ÷čéÿĂîÝąđÖĉé×ċĚîđöČęĂõćóìĊęêĆüĒïïÿøšćÜĂĂÖöćĔîøĂïîĆĚîĒ÷ŠÖüŠćõćóĔîǰ10ǰ

øĂïÖŠĂîĀîšćǰêĆüĒïïđøĉęöÿøšćÜõćóìĊęÙúšć÷ÙúċÜĀøČĂđĀöČĂîÖĆïøĂïÖŠĂîĀîšćàċęÜđøĊ÷ÖðŦâĀćîĊĚüŠćÙüćöóĆÜìúć÷

×ĂÜõćüąǰ(Mode collapse)ǰĒúąêĆüĒïïÿøšćÜđÿČĚĂĂĂÖöćđĀöČĂîÖĆïđÿČĚĂìĊęđðŨî×šĂöĎú×ćđ×šćàċęÜđøĊ÷ÖðŦâĀćîĊĚüŠć
ÙüćöóĂđĀöćąđÖĉîĕð (Overfit)ǰîĂÖÝćÖîĊĚøć÷úąđĂĊ÷é×ĂÜÖćøêĆĚÜÙŠćĕăđðĂøŤóćøćöĉđêĂøŤǰ(Hyperparameter) 
×ĂÜêĆüÿøšćÜĒÿéÜĕéšéĆÜêćøćÜìĊęǰ3.4 ĒúąĕăđðĂøŤóćøćöĉđêĂøŤ×ĂÜêĆüÝĈĒîÖĒÿéÜéĆÜêćøćÜìĊęǰ3.5ǰēé÷ìĈÖćø
ÿĂîêĆüÿøšćÜǰ1ǰÙøĆĚÜêŠĂÖćøÿĂîêĆüÝĈĒîÖǰ5ǰÙøĆĚÜ 

ตćøćงทĊęǰ3.4ǰĕăđปĂøŤพćøćöĉđตĂøŤขĂงตĆüÿøšćง 

ĕăđðĂøŤóćøćöĉđêĂøŤ×ĂÜêĆüÿøšćÜ 
×îćé×šĂöĎúđ×šć×ĂÜĒêŠúąøĂï 64 
êĆüđóĉęöðøąÿĉìíĉõćó adam 
ĂĆêøćÖćøđøĊ÷îøĎš 0.0004 
đĂðàĊúĂî 0.000000001 
đïêšć1 0 
đïêšć2 0.9 
ôŦÜÖŤßĆîÿĎâđÿĊ÷  𝐸௫෤~௉೒

ሾ𝐷ሺݔ෤ሻሿ െ  𝐸௫~௉ೝ
ሾ𝐷ሺݔሻሿ 

 

ตćøćงทĊęǰ3.5ǰĕăđปĂøŤพćøćöĉđตĂøŤขĂงตĆüจĈĒนก 

ĕăđðĂøŤóćøćöĉđêĂøŤ×ĂÜêĆüÝĈĒîÖ 
×îćé×šĂöĎúđ×šć×ĂÜĒêŠúąøĂï 64 
êĆüđóĉęöðøąÿĉìíĉõćó adam 
ĂĆêøćÖćøđøĊ÷îøĎš 0.0004 
đĂðàĊúĂî 0.000000001 
đïêšć1 0 
đïêšć2 0.9 
ôŦÜÖŤßĆîÿĎâđÿĊ÷  𝐸௫෤~௉೒

ሾ𝐷ሺݔ෤ሻሿ െ  𝐸௫~௉ೝ
ሾ𝐷ሺݔሻሿ

൅ 𝐸௫ො~௉ෝೣ ߣ  ሾሺ||ߘ௫ො𝐷ሺݔොሻ||ଶ െ  1ሻଶሿ 
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ÝćÖêćøćÜìĊęǰ3.5ǰôŦÜÖŤßĆîÿĎâđÿĊ÷ìĊęĔßšđðŨîôŦÜÖŤßĆîÿĎâđÿĊ÷üćàđàĂøŤÿêĊîìĊęđóĉęöÙŠćðøĆïêćöÙüćößĆîǰ

(Gradient penalty)ǰđ×šćĕðđîČęĂÜÝćÖ×šĂöĎúĂĂÖ×ĂÜêĆüÝĈĒîÖÝąđðŨîÙąĒîîÙŠćĀîċęÜǰàċęÜêĆüÝĈĒîÖÝąó÷ć÷ćö
ĔĀšÙąĒîîõćóÝøĉÜĔĀšîšĂ÷ìĊęÿčéĒúąĔĀšÙąĒîîõćóðúĂöĔĀšöćÖìĊęÿčéǰàċęÜÙŠćðøĆïêćöÙüćößĆîìĊę đóĉęöđ×šćöćÝą

ßŠü÷ĔĀšÙüćöĒêÖêŠćÜêŠćÜ×ĂÜÙŠćÙąĒîîøąĀüŠćÜõćóÝøĉÜĒúąõćóðúĂööĊÙŠćĕöŠöćÖđÖĉîĕð 
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บททĊęǰ4 

ผúกćøüĉจĆ÷ 

ĔîïìîĊĚÝąÖúŠćüëċÜÖćøđðøĊ÷ïđìĊ÷ïÙüćöÿćöćøë×ĂÜĒêŠúąêĆüĒïïǰñúìĊęĕéšÝćÖêĆüĒïïđÙøČĂ×Šć÷Ùüćö

×ĆéĒ÷šÜđóČęĂÖćøÿøšćÜĒïïüćàđàĂøŤÿêĊîìĊęđóĉęöÙŠćðøĆïêćöÙüćößĆîĔîïììĊęǰ3ǰĒúąÖćøĂõĉðøć÷ñúÖćøìéúĂÜìĊę

ĕéš 

4.1ǰผúกćøüĉจĆ÷ 

 ñĎšüĉÝĆ÷ĕéšîĈßčé×šĂöĎúÝĈîüîǰ800ǰõćóìĊęñŠćîÖćøđêøĊ÷ö×šĂöĎúêćöĀĆü×šĂìĊęǰ3.1ǰöćĔßšÿĂîêĆüĒïï

đÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜđóČęĂÖćøÿøšćÜðøąđõìêŠćÜǰėǰÝĈîüîǰ15ǰêĆüĒïïìĊęĕéšìĈÖćøìéúĂÜĕüšǰÝćÖñúÖćøìéúĂÜ

ÿćöćøëÿøčðÙüćöÿćöćøë×ĂÜĒêŠúąêĆüĒïïĔîéšćîêŠćÜǰėǰĕéšĒÖŠǰÖćøĕéšúć÷đÿČĚĂĒïïĔĀöŠǰÖćøÖĈĀîéĒïïđÿČĚĂ

ĕéšǰÖćøÖĈĀîéÿĊđÿČĚĂĕéšǰĒúąÙüćöÿćöćøëĔîÖćøÿøšćÜÿĂÜĒïïđÿČĚĂĕéšĔîêĆüĒïïđéĊ÷üǰéĆÜĒÿéÜĔîêćøćÜìĊęǰ4.1ǰ

ēé÷ĒêŠúąêĆüĒïïöĊúĆÖþèąéĆÜîĊĚ 

1. WGANs øĎðĒïïìĊęǰ1   8. CGANs ĒúąǰDCGANs øĎðĒïïìĊę 6 15. WGANs-GP 
2. CGANs ĒúąǰDCGANs øĎðĒïïìĊę 1 9. CGANs ĒúąǰWGANs øĎðĒïïìĊę 2  
3. CGANs ĒúąǰDCGANs øĎðĒïïìĊę 2 10. CGANs ĒúąǰDCGANs øĎðĒïïìĊę 7  
4. CGANs ĒúąǰDCGANs øĎðĒïïìĊę 3 11. CGANs ĒúąǰDCGANs øĎðĒïïìĊę 8   
5. CGANs ĒúąǰDCGANs øĎðĒïïìĊę 4 12. CGANs ĒúąǰDCGANs øĎðĒïïìĊę 9 
6. CGANs ĒúąǰDCGANs øĎðĒïïìĊę 5 13. DCGANs 
7. CGANs ĒúąǰWGANs øĎðĒïïìĊę 1 14. WGANs øĎðĒïïìĊę 2 

ตćøćงทĊęǰ4.1ǰคüćöÿćöćøถขĂงĒตŠúąตĆüĒบบ 

  
Åด้ลายเสืÊอÂบบ

Äหม่ 

 
กÎาหนดÂบบเสืÊอ

Åด้ 

 
กÎาหนดสีเสืÊอÅด้ 

การสร้างสองÂบบ

เสืÊอÅด้ÄนตัวÂบบ

เดียว 

ตĆüĒบบทĊęǰ1 H N N L 
ตĆüĒบบทĊęǰ2 M L N L 
ตĆüĒบบทĊę 3 L L N L 
ตĆüĒบบทĊę 4 L L N L 
ตĆüĒบบทĊę 5 M M L H 
ตĆüĒบบทĊę 6  L H L H 

คčณúĆกþณą 

ตĆüĒบบ 
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ÝćÖêćøćÜĒÿéÜÖćøđðøĊ÷ïđìĊ÷ïÙüćöÿćöćøëĒêŠúąêĆüĒïïóïüŠćêĆüĒïïìĊęĔĀšñúúĆóíŤìĊęéĊìĊęÿčéĀøČĂöĊ

ÙüćöÿćöćøëÿĎÜÿčéÙČĂêĆüĒïïđÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜđóČęĂÖćøÿøšćÜĒïïüćàđàĂøŤÿêĊîìĊęđóĉęöÙŠćðøĆïêćöÙüćö

ßĆîǰ(êĆüĒïïìĊęǰ15ǰ) àċęÜđðŨîĀîċęÜĔîêĆüĒïïìĊęÿćöćøëÿøšćÜõćóđÿČĚĂĒïïĔĀöŠĕéšĒúąÿćöćøëÖĈĀîéĒïï×ĂÜđÿČĚĂ
ĕéšüŠćêšĂÜÖćøđÿČĚĂĒ×î÷ćüĀøČĂđÿČĚĂĒ×îÿĆĚîǰîĂÖÝćÖîĊĚÖćøĔßšêĆüĒïïîĊĚ÷ĆÜĔßšđüúćĔîÖćøÿĂîìĊęîšĂ÷ÖüŠćêĆüĒïï

ĂČęîǰėǰñúúĆóíŤ×ĂÜõćóđÿČĚĂìĊęÿøšćÜĕéšÝćÖêĆüĒïïđÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜđóČęĂÖćøÿøšćÜĒïïüćàđĂàĂøŤÿêĊîìĊęđóĉęö

ÙŠćðøĆïêćöÙüćößĆîǰĒÿéÜéĆÜõćóìĊęǰ4.1ǰĒúąǰ4.2 

 
õćพทĊęǰ4.1ǰõćพđÿČĚĂĒขน÷ćüĕดšจćกตĆüĒบบđคøČĂขŠć÷คüćöขĆดĒ÷šงđพČęĂกćøÿøšćงĒบบüćซđซĂøŤÿตĊนĔนบททĊęǰ

3ǰđöČęĂÿĂนĕปǰ820ǰøĂบ 

ตĆüĒบบทĊę 7 L H L H 
ตĆüĒบบทĊę 8 M H L H 
ตĆüĒบบทĊę 9 M M L M 
ตĆüĒบบทĊę 10 M H L H 
ตĆüĒบบทĊę 11 M H L H 
ตĆüĒบบทĊę 12 M H L H 
ตĆüĒบบทĊę 13 L H N N 
ตĆüĒบบทĊę 14 L H N N 
ตĆüĒบบทĊę 15 H H N N 

Āöć÷đĀêčǰHigh (H)  ÙČĂ ÿćöćëìĈĕéšéĊǰ                Medium (M)   ÙČĂǰÿćöćøëìĈĕéš     
             Low (L) ÙČĂ ÿćöćøëìĈĕéšĒêŠñúúĆóíŤĕöŠéĊǰǰNone (N)ǰǰÙČĂ ĕöŠÿćöćøëìĈĕéš 
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õćพทĊęǰ4.2ǰõćพđÿČĚĂĒขนÿĆĚนĕดšจćกตĆüĒบบđคøČĂขŠć÷คüćöขĆดĒ÷šงđพČęĂกćøÿøšćงĒบบüćซđซĂøŤÿตĊนĔนบททĊęǰ

3ǰđöČęĂÿĂนĕปǰ500ǰøĂบ 

4.2ǰĂõĉปøć÷ผúกćøüĉจĆ÷ 

 4.2.1ǰกćøĕดšúć÷đÿČĚĂĒบบĔĀöŠ 

  ÝćÖêćøćÜìĊęǰ4.1ǰÝąđĀĘîüŠćöĊĀÖêĆüĒïïìĊęĂ÷ĎŠĔîøąéĆïêęĈ (Low) đîČęĂÜÝćÖĕöŠÿćöćøëÿøšćÜõćó
ìĊęöĊøĎðøŠćÜ×ĂÜđÿČĚĂĕéšĒúąĔîêĆüĒïïìĊęǰ 13ǰ ĒúąêĆüĒïïìĊęǰ 14ǰ ÿćöćøëÿøšćÜõćóìĊęöĊøĎðøŠćÜ×ĂÜđÿČĚĂĕéšĒêŠđÿČĚĂìĊę

ÿøšćÜĕéšđðŨîđÿČĚĂĒïïđéĊ÷üÖĆïĔîßčé×šĂöĎúđ×šćǰÿŠüîêĆüĒïïìĊęĂ÷ĎŠĔîøąéĆïÖúćÜǰ (Medium)ǰÿćöćøëÿøšćÜõćóìĊęöĊ

øĎðøŠćÜ×ĂÜđÿČĚĂĕéšĒêŠĕöŠĕéšöĊúć÷ĔĀöŠöćÖéĎÙúšć÷ÿĊìĊęöćñÿöÖĆîïîđÿČĚĂđìŠćîĆĚîǰ ÿĈĀøĆïêĆüĒïïìĊęĂ÷ĎŠĔîøąéĆïÿĎÜ 
(High) đðŨîêĆüĒïïìĊęÿćöćøëÿøšćÜõćóìĊęÿćöćøëîĈĕðĔßšÜćîêŠĂĕðĕéš 

 4.2.2ǰกćøกĈĀนดĒบบđÿČĚĂĕดš 

  ÝćÖêćøćÜìĊęǰ 4.1ǰ êĆüĒïïìĊęĂ÷ĎŠĔîøąéĆïêęĈđöČęĂÖĈĀîéĒïï×ĂÜđÿČĚĂĕðĒúšüñúìĊęĕéšĕöŠêøÜÖĆï

Ēïï×ĂÜđÿČĚĂìĊęêšĂÜÖćøǰ đßŠîǰ êĆüĒïïìĊęÿĂÜìĊęÖĈĀîéĒïïđÿČĚĂĕüšĀšćĒïïĒêŠđöČęĂÿøšćÜõćó×ĂÜđÿČĚĂĒúšüĒïïđÿČĚĂìĊę

ĕéšđðŨîđÿČĚĂĒ×îÿĆĚîđÖČĂïìĆĚÜĀöéǰ ĔîÿŠüîêĆüĒïïìĊęĂ÷ĎŠĔîøąéĆïÖúćÜđðŨîêĆüĒïïìĊęÿćöćøëÿøšćÜõćó×ĂÜđÿČĚĂĒúšü

ĕéšõćóêćöĒïïđÿČĚĂìĊęêšĂÜÖćøĒêŠ÷ĆÜÙÜöĊïćÜÿŠüîìĊęĕöŠêøÜêćöĒïïđÿČĚĂìĊęÖĈĀîéǰÿĈĀøĆïêĆüĒïïìĊęĂ÷ĎŠĔîøąéĆïÿĎÜ

đðŨîêĆüĒïïìĊęÿćöćøëÿøšćÜĒïïđÿČĚĂĂĂÖöćĕéšêćöìĊęêšĂÜÖćøìĆĚÜĀöé 

 



30 
 
 4.2.3ǰกćøกĈĀนดÿĊđÿČĚĂĕดš 

  ÝćÖêćøćÜìĊęǰ4.1ǰêĆüĒïïìčÖêĆüìĊęÿćöćøëÖĈĀîéÿĊĕéšĂ÷ĎŠĔîøąéĆïêęĈìĆĚÜĀöéđîČęĂÜÝćÖĕöŠöĊêĆü

ĒïïĔéìĊęÿćöćøëÿøšćÜõćóðúĂöìĊęöĊÿĊêøÜÖĆïìĊęÖĈĀîéĕüšĕéšǰìĈĔĀšĔîêĆüĒïïìĊęǰ13 , 14 Ēúąǰ15 ĕöŠÖĈĀîéÿĊ
×ĂÜõćóìĊęêšĂÜÖćøÿøšćÜ 

 4.2.4 กćøÿøšćงÿĂงĒบบđÿČĚĂĕดšĔนตĆüĒบบđดĊ÷ü 

  ÝćÖêćøćÜìĊęǰ4.2ǰêĆüĒïïìĊęĂ÷ĎŠĔîøąéĆïêęĈđðŨîêĆüĒïïìĊęëĎÖÿĂîìĆĚÜõćóđÿČĚĂĒ×î÷ćüĒúąđÿČĚĂ

Ē×îÿĆĚîĔîêĆüĒïïđéĊ÷üĒêŠõćóìĊęëĎÖÿøšćÜĂĂÖöćÝąđðŨîõćó×ĂÜđÿČĚĂĒ×îÿĆĚîđðŨîÿŠüîĔĀâŠǰ ÿŠüîêĆüĒïïìĊęĂ÷ĎŠĔî

øąéĆïÖúćÜđðŨîêĆüĒïïìĊęëĎÖÿĂîìĆĚÜõćóđÿČĚĂĒ×î÷ćüĒúąđÿČĚĂĒ×îÿĆĚîĔîêĆüĒïïđéĊ÷üǰÿćöćøëÿøšćÜĕéšìĆĚÜõćó

×ĂÜđÿČĚĂĒ×î÷ćüĒúąđÿČĚĂĒ×îÿĆĚîĒêŠ÷ĆÜÙÜöĊÙüćöñĉéóúćéĔîÖćøÿøšćÜõćóĂ÷ĎŠǰÿĈĀøĆïêĆüĒïïøąéĆïÿĎÜđðŨîêĆü

ĒïïìĊęëĎÖÿĂîìĆĚÜõćóđÿČĚĂĒ×î÷ćüĒúąđÿČĚĂĒ×îÿĆĚîĔîêĆüĒïïđéĊ÷üĒúąÿćöćøëÿøšćÜõćóĕéšêćöøĎðĒïïìĊę

êšĂÜÖćø 

 4.2.5 ผúúĆพธŤขĂงตĆüĒบบทĊęǰ15 

  ÝćÖõćóìĊęǰ4.1ǰÝąđĀĘîĕéšüŠćõćó×ĂÜđÿČĚĂìĊęêĆüĒïïÿøšćÜĂĂÖöćîĆĚîÝąöĊïćÜõćóìĊęéĎđĀöČĂîđÿČĚĂ

úć÷×üćÜĒúąïćÜõćóìĊęéĎđĀöČĂîđÿČĚĂúć÷êćøćÜǰđîČęĂÜöćÝćÖßčé×šĂöĎú×ĂÜđÿČĚĂĒ×î÷ćüìĊęöĊúüéúć÷ÿćöćøë

ĒïŠÜđðŨîǰ2ǰúć÷ĀúĆÖǰėǰĕéšĒÖŠǰđÿČĚĂúć÷ÿÖŢĂêĒúąđÿČĚĂúć÷ìćÜǰÿĈĀøĆïđÿČĚĂĒ×îÿĆĚîÝćÖõćóìĊęǰ4.2ǰÝąđĀĘîüŠćÿŠüî

ĔĀâŠÝąđðŨîđÿČĚĂÿĊéĈĒúąöĊúüéúć÷ïćÜĂ÷ŠćÜĂ÷ĎŠêøÜÖúćÜđÿČĚĂǰ đðŨîđóøćąßčé×šĂöĎú×ĂÜđÿČĚĂĒ×îÿĆĚîÿŠüîĔĀâŠÝą

đðŨîđÿČĚĂÿĊéĈĒúąđðŨîđÿČĚĂìĊęöĊúüéúć÷Ă÷ĎŠêøÜÖúćÜ×ĂÜđÿČĚĂǰ 

ÿĈĀøĆïđĀêčñúìĊęđúČĂÖêĆüĒïïìĊęǰ15ǰđðŨîêĆüĒïïìĊęéĊìĊęÿčéđîČęĂÜÝćÖêĆüĒïïìĊęǰ15ǰÿćöćøëÿøšćÜđÿČĚĂìĊęöĊ

ĒïïĔĀöŠĂĂÖöćĕéšàċęÜêøÜÖĆïÝčéðøąÿÜÙŤ×ĂÜēÙøÜÜćîîĊĚöćÖìĊęÿčéǰĒúą÷ĆÜĔĀšõćóìĊęöĊÙüćöÙößĆéöćÖÖüŠćêĆüĒïï

ìĊęĀîċęÜǰîĂÖÝćÖîĊĚøĎðõćóìĊęĕéšÝćÖêĆüÿøšćÜ×ĂÜêĆüĒïïìĊęǰ15ǰ÷ĆÜöĊÖćøóĆçîćĔĀšĕéšđðŨîøĎð×ĂÜđÿČĚĂĕéšđøĘüÖüŠćêĆü

ĒïïĂČęîǰė 
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บททĊęǰ5 

ÿøčปผúกćøüĉจĆ÷ĒúąขšĂđÿนĂĒนą 

 ĔîïìîĊĚÝąÖúŠćüëċÜǰÿøčðñúÖćøüĉÝĆ÷ÖćøĔßšđÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜđóČęĂÖćøÿøšćÜĔîÖćøĂĂÖĒïïđÙøČęĂÜ

ĒêŠÜÖć÷ÿŠüîïîǰðŦâĀć×ĂÜÜćîüĉÝĆ÷ĒúąüĉíĊÖćøĒÖšĕ×ǰĒúą×šĂđÿîĂĒîą 

 

5.1ǰÿøčปผúกćøüĉจĆ÷ 

 ĔîÜćîüĉÝĆ÷îĊĚĕéšìéúĂÜîĈêĆüĒïïđÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜđóČęĂÖćøÿøšćÜöćĂĂÖĒïïđÙøČęĂÜĒêŠÜÖć÷

ÿŠüîïîìĆĚÜĀöéÿĊęðøąđõìĕéšĒÖŠǰ đÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜđóČęĂÖćøÿøšćÜĒïïöĊđÜČęĂîĕ×ǰ đÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜđóČęĂ

ÖćøÿøšćÜĒïïÙĂîēüúĎßĆîđßĉÜúċÖǰđÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜđóČęĂÖćøÿøšćÜüćàđàĂøŤÿêĊîǰĒúąđÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜ

đóČęĂÖćøÿøšćÜüćàđàĂøŤÿêĊîìĊęđóĉęöÙŠćðøĆïêćöÙüćößĆîǰēé÷ĕéšìéúĂÜîĈđÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜđóČęĂÖćøÿøšćÜ

ĒïïöĊđÜČęĂîĕ×öćøüöÖĆïđÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜĒïïÙĂîēüúĎßĆîđßĉÜúċÖĒúąđÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜđóČęĂÖćøÿøšćÜ

ĒïïüćàđàĂøŤÿêĊîǰĒúąìéúĂÜÖćøðøĆïđðúĊę÷î×šĂöĎúđ×šćǰÖćøðøĆïđðúĊę÷îđÜČęĂîĕ××ĂÜđÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜ

đóČ ęĂÖćøÿøšćÜĒïïöĊđÜČ ęĂîĕ×ǰÖćøðøĆïÝĈîüîêĆüÖøĂÜĔîßĆ ĚîÙĂîēüúĎßĆîǰĒúąÖćøðøĆïđðúĊ ę÷îÙŠćĕăđðĂøŤ

óćøćöĉđêĂøŤêŠćÜǰėǰđßŠîǰêĆüđóĉęöðøąÿĉìíĉõćóǰĂĆêøćÖćøđøĊ÷îøĎšǰÝĈîüîêĆüÖøĂÜĔîßĆĚîÙĂîēüúĎßĆîǰ ĒúąôŦÜÖŤßĆî

ÿĎâđÿĊ÷ 

 ñúÖćøìéúĂÜìĊęĕéšêĆüĒïïìĊęĔĀšñúúĆóíŤìĊęéĊìĊęÿčéđðŨîđÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜđóČęĂÖćøÿøšćÜĒïïüćàđàĂøŤ

ÿêĊîìĊęđóĉęöÙŠćðøĆïÙüćößĆîàċęÜĔĀšñúúĆóíŤđðŨîĒïïđÿČĚĂĔĀöŠìĊęÿćöćøëîĈĕðĔßšÜćîêŠĂĕðĕéšǰÿćöćøëđúČĂÖĒïïđÿČĚĂ

ìĊęêšĂÜÖćøĕéšǰĒúąĔßšđüúćĔîÖćøÿĂîêĆüĒïïđøĘüÖüŠćêĆüĒïïĂČęîǰė 

5.2ǰปŦญĀćขĂงงćนüĉจĆ÷ĒúąüĉธĊกćøĒกšĕข 

ปŦญĀćทĊęǰ1 ÖćøêĆĚÜÙŠćĕăđðĂøŤóćøćöĉđêĂøŤ×ĂÜêĆüĒïïĒêŠúąêĆüđóČęĂĔĀšñúìĊęéĊìĊęÿčéîĆĚîĔßšđüúćîćî 

üĉธĊĒกšĕขปŦญĀćǰĔßšÙŠćĕăđðĂøŤóćøćöĉđêĂøŤđøĉęöêšî×ĂÜêĆüĒïïĒúąÙšîĀć×šĂöĎúĒúąÙĈĒîąîĈđóĉęöđêĉöĔî

ĂĉîđìĂøŤđîĘê 

ปŦญĀćทĊęǰ2ǰĔîÖćøÿĂîêĆüĒïïÖćøĔÿŠ×šĂöĎúđ×šćìĊęĔßšÿĂîêŠĂÙøĆĚÜöćÖđÖĉîĕðìĈĔĀšĀîŠü÷ÙüćöÝĈĀúĆÖǰ(RAM) 
×ĂÜđÙøČęĂÜÙĂöóĉüđêĂøŤđêĘöĒöšÝąĔßšĒøöđÿöČĂîøŠüöéšü÷ĒúšüǰÿŠÜñúĔĀšÖćøïĆîìċÖêĆüĒïïĔîĒêŠúąøĂïìĈĕéšßšć

úÜ 

üĉธĊĒกšĕขปŦญĀćǰîĈÜïÿîĆïÿîčîÜćîüĉÝĆ÷ìĊęĕéšöćàČĚĂĀîŠü÷ÙüćöÝĈĀúĆÖđóĉęö 
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5.3ǰขšĂđÿนĂĒนą 

1. ßčé×šĂöĎúìĊęîĈöćĔßšĔîÜćîüĉÝĆ÷îĊĚêšĂÜñŠćîÖćøĒ÷ÖÿŠüîđóČęĂîĈÿŠüîđÿČĚĂöćĔßšĔîÖćøÿĂîêĆüĒïï  àċęÜĔî
×ĆĚîêĂîÖćøĒ÷ÖÿŠüîđÿČĚĂîĆĚîêšĂÜĔßšēðøĒÖøöǰgimpǰĔîÖćøĒ÷ÖÿŠüîõćóêŠĂõćóàċęÜĔßšđüúćîćîǰĀćÖ
ÿćöćøëÿøšćÜêĆüĒïïēÙøÜ×Šć÷ðøąÿćìđìĊ÷ööćđóČęĂßŠü÷ĔîÖćøĒ÷ÖÿŠüîøĎðǰÝąìĈĔĀšúéđüúćĔîÿŠüîîĊĚ

úÜĕéš 
2. ĔîÖćøÿĂîêĆüĒïïĔîÜćîüĉÝĆ÷îĊĚĔßšßčé×šĂöĎúìĆĚÜĀöéǰ800ǰõćóàċęÜĒïïđÿČĚĂ×ĂÜõćóĔîßčé×šĂöĎúÙŠĂî×šćÜ

ĕöŠÿöéčúǰđßŠîǰđÿČĚĂÿĊéĈöĊÝĈîüîöćÖÖüŠćđÿČĚĂÿĊĂČęîǰėǰÿŠÜñúĔĀšêĆüĒïïÿøšćÜõćóìĊęđðŨîđÿČĚĂÿĊéĈöćÖÖüŠćÿĊ

ĂČęîǰÝċÜÙüøđóĉęößčé×šĂöĎúĔĀšöĊđÿČĚĂìčÖÿĊĔîÝĈîüîìĊęĔÖúšđÙĊ÷ÜÖĆî 
3. ĔîÜćîüĉÝĆ÷îĊĚĔßšêĆüÝĈĒîÖìĊęĔĀšñúúĆóíŤđðŨîÙüćöîŠćÝąđðŨîĀøČĂÙąĒîî×ĂÜõćó×šĂöĎúđ×šćǰĀćÖÿćöćøë

ðøĆïđðúĊę÷îêĆüÝĈĒîÖĔĀšđðŨîĂĂēêšđĂĘîēÙšéđéĂøŤǰ(Autoencoder) àċęÜÿćöćøëÿÖĆéÙčèúĆÖþèąìĊęàŠĂî

ĕéšǰĂćÝìĈĔĀšĕéšñúúĆóíŤìĊęéĊ×ċĚî 
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________________________________________________________________________________ 

ĀúĆกกćøĒúąđĀตčผú 

 ĔîíčøÖĉÝéšćîđÿČĚĂñšćǰñĎšïøĉēõÙêšĂÜÖćøÿüöĔÿŠđÿČĚĂñšćìĊęöĊÖćøĂĂÖĒïïìĊęđðŨîđĂÖúĆÖþèŤǰïŠÜïĂÖÙüćöđðŨî

êĆüêîöćÖìĊęÿčéǰĒúąêšĂÜĂ÷ĎŠĔîÖøąĒÿĒôßĆęîǰÝċÜìĈĔĀšñĎšïøĉēõÙöĊóùêĉÖøøöìĊęêšĂÜÖćøđðúĊę÷îđÿČĚĂñšćĔĀöŠïŠĂ÷ÙøĆĚÜ

öćÖ×ċĚîǰĒúąĕöŠîĉ÷öàČĚĂđÿČĚĂñšćìĊęöĊøćÙćĒóÜǰéĆÜîĆĚîíčøÖĉÝéšćîđÿČĚĂñšćÝċÜöĊÖćøĒ×ŠÜ×ĆîÿĎÜĒúąöĊĂĆêøćÖćøđêĉïēê

Ă÷ŠćÜøüéđøĘüǰĔîðŦÝÝčïĆîíčøÖĉÝéšćîđÿČĚĂñšćĔßšÖú÷čìíŤĒôßĆęîøüéđøĘüǰ(fast fashion) đóČęĂêĂïÿîĂÜÙüćöêšĂÜÖćø
×ĂÜñĎšïøĉēõÙǰēé÷úéÖøąïüîÖćøìĊęđÖĊę÷ü×šĂÜÖĆïÖćøĂĂÖĒïïǰÖćøüćÜĒñîĒúąÖćøñúĉêĔĀšÿĆĚîìĊęÿčéǰøüöìĆĚÜ

ó÷ć÷ćöÝĆéÿŠÜđÿČĚĂñšćĂĂÖĕðÝĈĀîŠć÷ĔîđüúćìĊęđøĘüìĊęÿčéǰÝćÖÖćøýċÖþć×ĂÜǰNalinmas Laoviwat [1]ǰĔîđøČęĂÜǰ
óùêĉÖøøöÖćøêĆéÿĉîĔÝàČĚĂđÿČĚĂñšćĒôßĆęîðøąđõìĒôßĆęîøüéđøĘüǰóïüŠćÖúčŠöêĆüĂ÷ŠćÜöĊÙüćöóċÜóĂĔÝêŠĂÿĉîÙšćöćÖ

ìĊęÿčéĔîđøČęĂÜÖćøĂĂÖĒïïìĊęìĆîÿöĆ÷ǰĒúąÝćÖÖćøýċÖþć×ĂÜǰPatcharaporn Prongpromarat [2] ĔîđøČęĂÜ×ĂÜ
ðŦÝÝĆ÷ìĊęÿŠÜñúêŠĂÖćøêĆéÿĉîĔÝàČĚĂđÿČĚĂñšćǰóïüŠćÖúčŠöêĆüĂ÷ŠćÜÿŠüîöćÖđúČĂÖàČĚĂđÿČĚĂñšćĒôßĆęîðøąđõìĒôßĆęîøüéđøĘü

ēé÷óĉÝćøèćÝćÖðŦÝÝĆ÷éšćîñúĉêõĆèæŤǰĒêŠéšü÷ÙüćöìĊęĒôßĆęîîĆĚîđðŨîðøąđõìĒôßĆęîøüéđøĘüìĈĔĀšĒôßĆęîîĆĚîêÖ

÷čÙĕðøüéđøĘüđßŠîÖĆîǰÿŠÜñúĔĀšêšĂÜöĊÖćøĂĂÖĒïïđÿČĚĂñšćĒïïĔĀöŠĂ÷ĎŠđÿöĂǰéĆÜîĆĚîÖćøĂĂÖĒïïđÿČĚĂñšćÝċÜÝĆéđðŨî

×ĆĚîêĂîĀîċęÜìĊęÿĈÙĆâĒúąÝąêšĂÜÖøąìĈéšü÷ÙüćöøüéđøĘüǰ đóČęĂĔĀšìĆîêŠĂÖćøđðúĊę÷îĒðúÜ×ĂÜÖøąĒÿĒôßĆęîìĊęöĊ

ÖćøđðúĊę÷îĒðúÜĂ÷ŠćÜøüéđøĘüĒúąêúĂéđüúćǰĒúąđóČęĂĔĀšÿćöćøëĒ×ŠÜ×ĆîÖĆïïøĉþĆìÙĎŠĒ×ŠÜĕéšǰÖćøîĈÙüćöøĎšéšćî

ðŦââćðøąéĉþåŤöćßŠü÷ĔîÖćøĂĂÖĒïïđÿČĚĂñšćÝąÿćöćøëßŠü÷óĆçîćíčøÖĉÝéšćîđÿČĚĂñšćĔĀšđêĉïēêöćÖ÷ĉęÜ×ċĚî 
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ÝćÖÖćøìïìüîüøøèÖøøöóïüŠćöĊđìÙîĉÙĔîÖćøÿĂîĔĀšÙĂöóĉüđêĂøŤÿøšćÜõćó×ċĚîöćÝćÖßčé

×šĂöĎúõćóìĊęöĊĂ÷ĎŠàċęÜđðŨîĀĆü×šĂìĊęîĉ÷öÖĆîĔîÜćîìćÜéšćîðŦââćðøąéĉþåŤǰÝćÖÜćîüĉÝĆ÷×ĂÜǰ Ian J. Goodfellowǰ
ĒúąÙèąǰ[3]ǰĕéšîĈđÿîĂÖćøĔßšđÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜđóČęĂÿøšćÜ (Generative Adversarial Networks : GAN) 
ĔîÖćøÿøšćÜêĆüĒïïÿĈĀøĆïüĉíĊÖćøđøĊ÷îøĎšĒïïĕöŠöĊñĎšÿĂî (unsupervised learning)ǰēé÷đøĊ÷îøĎšõćóĒïï×ĂÜßčé
×šĂöĎúîĈđ×šćđóČęĂîĈĕðÿøšćÜêĆüĂ÷ŠćÜĔĀöŠìĊęöĊÙüćöÙúšć÷ÙúċÜÖĆîǰîĂÖÝćÖîĊĚ÷ĆÜĕéšöĊÖćøìéúĂÜîĈüĉíĊîĊĚĕðĔßšÖĆïÖćø

ÿøšćÜõćóĔĀöŠ×ċĚîöćàċęÜõćóĔĀöŠìĊęĕéšöĊúĆÖþèąÙúšć÷ÙúċÜÖĆïõćóêšîĒïïóĂÿöÙüøǰ ÝćÖÜćîüĉÝĆ÷×ĂÜǰ Jun-Yan 
Zhuǰ ĒúąÙèąǰ [4] ĕéšîĈđÿîĂüĉíĊÖćøÿøšćÜêĆüĒïïđÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜđóČęĂÿøšćÜĔĀšÿćöćøëêøüÝÝĆï

ÙčèúĆÖþèąóĉđýþ×ĂÜõćóßčéĀîċęÜìĈĔĀšÿćöćøëĒðúÜõćóĂČęîǰ ėǰ ĔĀšöĊÙčèúĆÖþèąÙúšć÷ÙúċÜÖĆîǰ ÜćîüĉÝĆ÷×ĂÜǰ

Mehdi Mirza Ēúą Simon Osinderoǰ[5]ǰîĈđÿîĂđÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜđóČęĂÿøšćÜĒïïöĊđÜČęĂîĕ×ǰ(Condition 
GAN : cGAN)ǰàċęÜđðŨîÖćøÿĂîêĆüĒïïēé÷đóĉęößĆĚîĂĉîóčê (input layer) ĂĊÖĀîċęÜßĆĚîđóČęĂĔÿŠđÜČęĂîĕ×đóĉęöđêĉöĔîÖćø
ÿøšćÜõćóĔĀšêøÜÙüćöêšĂÜÖćøǰđßŠîǰēÙøÜøŠćÜ×ĂÜüĆêëčǰĒúąÜćîüĉÝĆ÷×ĂÜ Yanhua LiǰĒúąÙèąǰ[6] ĕéšîĈđÿîĂ
đÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜđóČęĂÿøšćÜìĊęßČęĂüŠć FittingGANǰ àċęÜÿćöćøëÿøšćÜõćóÙüćöúąđĂĊ÷éÿĎÜìĊęđĀöćąÿöĒúąĔĀš
ÙüćöÿöÝøĉÜ 

ĔîÖćøðøĆïĒêŠÜêĆüĒïïđÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜđóČęĂÿøšćÜǰ ÜćîüĉÝĆ÷×ĂÜǰ Alec Radfordǰ ĒúąÙèą [7]ǰ
îĈđÿîĂĒîüìćÜĔîÖćøÿøšćÜĒúąðøĆïĒêŠÜêĆüĒïïĔĀšöĊÙüćöđÿëĊ÷øöćÖ×ċĚîēé÷ÖćøðøĆïēÙøÜÿøšćÜ×ĂÜêĆüĒïïǰ

đßŠîÖćøúéöĉêĉ×ĂÜõćóéšü÷ǰstrided convolutions ÖćøðøĆïÙŠćñúúĆóíŤĔîĒêŠúąßĆĚîǰ (layer) ×ĂÜêĆüÿøšćÜĒúą
êĆüÝĈĒîÖĔĀšĂ÷ĎŠĔîßŠüÜìĊęđĀöćąÿöǰ ÿĈĀøĆïÖćøðøąđöĉîñúêĆüĒïïđÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜđóČęĂÿøšćÜǰ ÜćîüĉÝĆ÷×ĂÜǰ

Ali Borjiǰ[8]ǰĕéšîĈđÿîĂÖćøüĆéñúĒúąðøąđöĉîñú×ĂÜêĆüĒïïđÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜđóČęĂÿøšćÜìĆĚÜĀöéǰ24ǰĒïï
àċęÜĒêŠúąĒïïÝąïĂÖëċÜÙüćöÿćöćøëĔîÖćøÿøšćÜõćó×ĂÜêĆüĒïïĔîĒêŠúąéšćî 

ñĎšÝĆéìĈēÙøÜÖćøêšĂÜÖćøóĆçîćøąïïĂĂÖĒïïđÙøČęĂÜĒêŠÜÖć÷ÿŠüîïîÝćÖõćóĒïïđÿČĚĂìĊęöĊĂ÷ĎŠēé÷Ĕßš

đÙøČĂ×Šć÷Ùüćö×ĆéĒ÷šÜđóČęĂÿøšćÜǰēé÷ĔĀšñĎšĔßšÜćîđúČĂÖēÙøÜøŠćÜ×ĂÜđÿČĚĂìĊęêšĂÜÖćøĂĂÖĒïïǰÝćÖîĆĚîøąïïÝąîĈ

õćóêćöēÙøÜøŠćÜ×ĂÜđÿČĚĂìĊęÖĈĀîéÝćÖßčé×šĂöĎúõćóĒïïđÿČĚĂìĊęöĊĂ÷ĎŠöćĔßšÿøšćÜõćóđÿČĚĂĒïïĔĀöŠǰđóČęĂĔĀšñĎšĔßš

ÿćöćøëîĈõćóìĊęĕéšÝćÖøąïïĕðĔßšÜćîêŠĂĕð 
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üĆตถčปøąÿงคŤ 

 đóČęĂóĆçîćøąïïĂĂÖĒïïđÙøČęĂÜĒêŠÜÖć÷ÿŠüîïîÝćÖõćóđÿČĚĂĒúąēÙøÜøŠćÜ×ĂÜđÿČĚĂēé÷ĔßšđÙøČĂ×Šć÷

Ùüćö×ĆéĒ÷šÜđóČęĂÿøšćÜ 

 

ขĂบđขตขĂงēคøงงćน 

1. øąïïÿćöćøëĂĂÖĒïïđÞóćąđÿČĚĂ×ĂÜđóýßć÷đìŠćîĆĚî 
2. ×šĂöĎúîĈđ×šćÙČĂõćóĒïïđÿČĚĂĒúąēÙøÜøŠćÜ×ĂÜđÿČĚĂ 
3. øąïïÿćöćøëĂĂÖĒïïõćóĒïïđÿČĚĂÝćÖõćó×ĂÜĒïïđÿČĚĂìĊęöĊĂ÷ĎŠđìŠćîĆĚîǰ 
4. õćóĒïïđÿČĚĂìĊęĔßšĔîēÙøÜÜćîîĊĚĒïŠÜđðŨîÿĂÜðøąđõìǰĕéšĒÖŠǰđÿČĚĂĒ×îÿĆĚîĒúąđÿČĚĂĒ×î÷ćü 
5. õćóĒïïđÿČĚĂìĊęÿøšćÜđðŨîõćóÿĊöĊ×îćéǰ256ǰx 192 Ýčéõćó 

 

üĉธĊกćøดĈđนĉนงćน 

1. ýċÖþćÙšîÙüšćìùþãĊìĊęđÖĊę÷ü×šĂÜ 
2. ýċÖþćÜćîüĉÝĆ÷ìĊęđÖĊę÷ü×šĂÜ 
3. đêøĊ÷ößčé×šĂöĎúõćóÿĈĀøĆïÖćøÿøšćÜêĆüĒïï 
4. üĉđÙøćąĀŤǰĂĂÖĒïïǰĒúąđ×Ċ÷îēðøĒÖøöĔîĂĂÖĒïïđÿČĚĂ 
5. ìéÿĂïðøąÿĉìíĉõćó×ĂÜêĆüĒïï 
6. üĉđÙøćąĀŤĒúąĂõĉðøć÷ñú 
7. ÝĆéìĈđĂÖÿćø 
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 ตćøćงđüúćกćøดĈđนĉนงćน 

 
 

ðŘǰó.ý.ǰ2562 ðŘǰó.ý.ǰ2563 
ÿ.Ù. Ö.÷. ê.Ù. ó.÷. í.Ù. ö.Ù. Ö.ó. öĊ.Ù. đö.÷. 

1.ǰýċÖþćÙšîÙüšćìùþãĊìĊę
đÖĊę÷ü×šĂÜ 

         

2.ǰýċÖþćÜćîüĉÝĆ÷ìĊęđÖĊę÷ü×šĂÜ          
3.ǰđêøĊ÷ößčé×šĂöĎúõćó

ÿĈĀøĆïÖćøÿøšćÜêĆüĒïï 
         

4.ǰüĉđÙøćąĀŤĂĂÖĒïïǰĒúą

đ×Ċ÷îēðøĒÖøöĔîÖćø

ĂĂÖĒïïđÿČĚĂ 

         

5.ǰìéÿĂïðøąÿĉìíĉõćó×ĂÜ

êĆüĒïï 
         

6. üĉđÙøćąĀŤĒúąĂõĉðøć÷ñú          
7.ǰÝĆéìĈđĂÖÿćø          

 

ปøąē÷ชนŤทĊęคćดüŠćจąĕดšøĆบ 

ðøąē÷ßîŤêŠĂñĎšóĆçîć 

1. òřÖòîĒúąóĆçîćìĆÖþąĔîÖćøÿøšćÜøąïïìĊęđÖĊę÷üÖĆïðŦââćðøąéĉþåŤ 
2. òřÖòîĒúąóĆçîćìĆÖþąÖćøüćÜĒñîĒúąìĈÜćîđðŨî×ĆĚîêĂî 
3. óĆçîćýĆÖ÷õćóĔîÖćøđøĊ÷îøĎšéšü÷êĆüđĂÜǰ 
4. òřÖÖćøìĈÜćîđðŨîÖúčŠöǰÖćø÷ĂöøĆïÙüćöÙĉéđĀĘîñĎšĂČęîǰĒúąÙüćöøĆïñĉéßĂïĔîĀîšćìĊę 

ðøąē÷ßîŤêŠĂñĎšĔßšøąïï 

1. ñĎšĔßšĕéšìćÜđúČĂÖĔĀöŠĔîÖćøĂĂÖĒïïđÿČĚĂ 
2. ñĎšĂĂÖĒïïđÿČĚĂĕéšõćóĒïïđÿČĚĂìĊęÿćöćøëîĈĕðĔßšÜćîêŠĂĕéš 
3. úéđüúćìĊęĔßšĔî×ĆĚîêĂîÖćøĂĂÖĒïï×ĂÜñĎšĂĂÖĒïïđÿČĚĂ 

 

×ĆĚîêĂîÖćøéĈđîĉîÜćî 
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ĂčปกøณŤĒúąđคøČęĂงöČĂทĊęĔชš 

1.ǰăćøŤéĒüøŤ 

ÙĂöóĉüđêĂøŤìĊęöĊøčŠî×ĂÜĀîŠü÷ðøąöüúñúÖúćÜĕöŠêęĈÖüŠćǰIntel Pentium Processor G4400 @3.30 
GHz GPU GeForce GTX1080Ti ÝĈîüîǰ4ǰêĆüǰĒúąÙüćöÝč×ĂÜĀîŠü÷ÙüćöÝĈĕöŠêęĈÖüŠćǰ8 GB 

2.ǰàĂôêŤĒüøŤ 

2.1 Visual Studio Code đüĂøŤßĆîǰ1.39 
2.2 SpyderǰđüĂøŤßĆîǰ3.7 
2.3 GIMPǰđüĂøŤßĆîǰ2.10.12 

 
งบปøąöćณ 

1. RAM ÙüćöÝčǰ16ǰGB ǰ     2ǰßĉĚî  ǰ6,000  ïćì 
2. ăćøŤééĉÿÖŤßîĉéǰSSD ÙüćöÝčǰ512 GB   2 ßĉĚî  ǰ4,000  ïćìǰ 

øüö  10,000 
 บćท 
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õćคผนüกǰข 
øć÷úąđĂĊ÷ดขĂงตĆüĒบบทĊęทดúĂง 

 ĔîõćÙñîüÖîĊĚǰĒÿéÜøć÷úąđĂĊ÷é×ĂÜêĆüĒïïìĊęìĈÖćøìéúĂÜĒêŠĕöŠĕéšëĎÖđúČĂÖĔĀšîĈöćĔßšĔîÜćîüĉÝĆ÷îĊĚ

ÝĈîüîǰ14ǰêĆüĒïïàċęÜøć÷úąđĂĊ÷é×ĂÜĒêŠúąêĆüĒïïìĊęìĈÖćøìéúĂÜđðŨîéĆÜîĊĚ 

ตĆüĒบบทĊęǰ1 WGANs øĎðĒïïìĊęǰ1 

êĆüĒïïìĊęǰ1ǰđðŨîêĆüĒïïðøąđõìǰWGANsǰēé÷ĔßšêĆüđóĉęöðøąÿĉìíĉõćóđðŨîǰRMSPropǰìĊęöĊÙŠćĂĆêøćÖćø
đøĊ÷îøĎšđìŠćÖĆïǰ0.0003ǰĒúąìĈÖćøÿĂîēé÷ÿĂîêĆüÿøšćÜǰ1ǰÙøĆĚÜêŠĂÖćøÿĂîêĆüÝĈĒîÖǰ4ǰÙøĆĚÜǰßčé×šĂöĎúìĊęĔßšÿĂî
êĆüĒïïîĊĚöĊìĆĚÜĀöéǰ120ǰõćóǰĒúąöĊÝĈîüîđÿČĚĂĒ×îÿĆĚîöćÖÖüŠćđÿČĚĂĒ×î÷ćü ǰêĆüĒïïìĊęǰ1ǰöĊēÙøÜÿøšćÜêćö

êćøćÜìĊęǰ×.1ǰĒúąǰêćøćÜìĊęǰ×.2ǰĒúąĕéšñúúĆóíŤéĆÜõćóìĊęǰ×.1 

ตćøćงทĊęǰข.1ǰēคøงÿøšćงตĆüÿøšćงĒบบทĊęǰ1 

Random noise 
Fully connected [6144] 

Reshape [shape=[4,3,512]] 
Batchnorm [epsilon=1e-8, decay=0.9] 

de_conv_blockǰ[filter=256,ǰkernel_size=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ] 
Batchnorm [epsilon=1e-8, decay=0.9] 

de_conv_block [filter=128, kernel_size=[5,5], strides=[2,2], padding=ĴSAMEĴ] 
Batchnorm [epsilon=1e-8, decay=0.9] 

de_conv_blockǰ[filter=64,ǰkernel_size=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ] 
Batchnorm [epsilon=1e-8, decay=0.9] 

de_conv_blockǰ[filter=32,ǰkernel_size=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ] 
Batchnorm [epsilon=1e-8, decay=0.9] 

conv_transposeǰ[filter=3,ǰkernel_size=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ] 
Tanh Function 

Generated image 
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ตćøćงทĊęǰข.2ǰēคøงÿøšćงตĆüจĈĒนกĒบบทĊęǰ1 

Image from generator, Real Image 
conv2d [filter=64, kernel_size=[5,5], strides=[2,2],ǰpadding=ĴSAMEĴ] 

Batchnorm [epsilon=1e-8, decay=0.9] 
conv2dǰ[filter=128,ǰkernel_size=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ] 

Batchnorm [epsilon=1e-8, decay=0.9] 
conv2dǰ[filter=256,ǰkernel_size=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ]ǰ 

Batchnorm [epsilon=1e-8, decay=0.9] 
conv2dǰ[filter=512,ǰkernel_size=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ] 

Batchnorm [epsilon=1e-8, decay=0.9] 
flatten 

Fully connected [1] 
Output for discriminator 

 

 
õćพทĊęǰข.1ǰผúúĆพธŤทĊęĕดšจćกตĆüĒบบทĊęǰ1 ĀúĆงจćกÿĂนĕปǰ5400ǰøĂบ 
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ตĆüĒบบทĊęǰ2 CGANs ĒúąǰDCGANs øĎðĒïïìĊęǰ1 

 êĆüĒïïìĊęǰ2ǰđðŨîêĆüĒïïðøąđõìǰCGANs ĒúąǰDCGANs ǰēé÷ÿŠüî×šĂöĎúđ×šćìĊęđðŨîǰCGANs öĊßčé
×šĂöĎúÝĈîüîǰ120ǰõćóǰĒúą ìĈÖćøĒïŠÜßčé×šĂöĎúđðŨîǰ5ǰĒïïêćöøĎðøŠćÜ×ĂÜđÿČĚĂÙČĂǰđÿČĚĂĒ×îÿĆĚîÙĂÖúöǰđÿČĚĂ
Ē×îÿĆĚîÙĂüĊǰđÿČĚĂĒ×î÷ćüǰđÿČĚĂÖúšćöǰĒúąđÿČĚĂÙĂđêŠćđóČęĂđóĉęößĆĚî×šĂöĎúøĎðøŠćÜ×ĂÜđÿČĚĂǰÿĈĀøĆïÿŠüîêĆüĒïïìĊęđðŨîǰ

DCGANs öĊêĆüđóĉęöðøąÿĉìíĉõćóđðŨîǰRMSprop öĊĂĆêøćÖćøđøĊ÷îøĎšđìŠćÖĆïǰ0.0002ǰĒúąìĈÖćøÿĂîēé÷ÿĂîêĆü
ÿøšćÜǰ1ǰÙøĆĚÜêŠĂÖćøÿĂîêĆüÝĈĒîÖǰ1ǰÙøĆĚÜǰêĆüĒïïìĊęǰ2ǰöĊēÙøÜÿøšćÜêćöõćóìĊęǰ×.2ǰĒúąêćøćÜìĊęǰ×.3ǰĒúąĕéš

ñúúĆóíŤêćöõćóìĊęǰ×.3  

õćพทĊęǰข.2ǰēคøงÿøšćงตĆüÿøšćงĒบบทĊęǰ21 

Shape 

conv2d [filter=8, kernel_size=[5,5], strides=[2,2]] 
Batchnorm [epsilon=1e-8, decay=0.9] 

conv2d [filter=16, kernel_size=[5,5], strides=[2,2]] 
Batchnorm [epsilon=1e-8, decay=0.9] 

conv2d [filter=32, kernel_size=[5,5], strides=[2,2]] 
Batchnorm [epsilon=1e-8, decay=0.9] 

conv2d [filter=64, kernel_size=[5,5], strides=[2,2]] 
Batchnorm [epsilon=1e-8, decay=0.9] 

 

Random noise 

Fully connected [6144] 

Reshape [shape=[4,3,512]] 
Batchnorm [epsilon=1e-8, decay=0.9] 

de_conv_blockǰ[filter=256,ǰkernel_size=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ] 

Batchnorm [epsilon=1e-8, decay=0.9] 
de_conv_blockǰ[filter=128,ǰkernel_size=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ] 

Batchnorm [epsilon=1e-8, decay=0.9] 
de_conv_blockǰ[filter=64,ǰkernel_size=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAME Ĵ] 

Batchnorm [epsilon=1e-8, decay=0.9] 

 1 đÿšîúĎÖýøĔîĒêŠúąõćóǰÙČĂǰ×šĂöĎúĂĂÖ×ĂÜßĆĚîìĊęĂ÷ĎŠìĊęðúć÷úĎÖýøÝąĕðđðŨî×šĂöĎúđ×šć×ĂÜßĆĚîìĊęĂ÷ĎŠĀĆüúĎÖýø 
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de_conv_blockǰ[filter=32,ǰkernel_size=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ] 

Batchnorm [epsilon=1e-8, decay=0.9] 
conv_transposeǰ[filter=3,ǰkernel_size=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ] 

Tanh Function 

Generated image 

 

 

ตćøćงทĊęǰข.3ǰēคøงÿøšćงตĆüจĈĒนกĒบบทĊęǰ2 

Image from generator, Real Image Shape 
conv2d [filter=16, kernel_size=[5,5], 

strides=[2,2],ǰpadding=ĴSAMEĴ] 
conv2d [filter=8, kernel_size=[5,5], 
strides=[2,2],ǰpadding=ĴSAMEĴ] 

Batchnorm [epsilon=1e-8, decay=0.9] Batchnorm [epsilon=1e-8, decay=0.9] 
conv2d [filter=32, kernel_size=[5,5], 

strides=[2,2],ǰpadding=ĴSAMEĴ] 
conv2d [filter=16, kernel_size=[5,5], 

strides=[2,2],ǰpadding=ĴSAMEĴ] 

Batchnorm [epsilon=1e-8, decay=0.9] Batchnorm [epsilon=1e-8, decay=0.9] 
conv2d [filter=64, kernel_size=[5,5], 

strides=[2,2],ǰpadding=ĴSAMEĴ]ǰ 
conv2d [filter=32, kernel_size=[5,5], 

strides=[2,2],ǰpadding=ĴSAMEĴ] 

Batchnorm [epsilon=1e-8, decay=0.9] Batchnorm [epsilon=1e-8, decay=0.9] 
conv2d [filter=128, kernel_size=[5,5], 

strides=[2,2],ǰpadding=ĴSAMEĴ] 
conv2d [filter=64, kernel_size=[5,5], 

strides=[2,2],ǰpadding=ĴSAMEĴ] 

Batchnorm [epsilon=1e-8, decay=0.9] Batchnorm [epsilon=1e-8, decay=0.9] 
flatten flatten 

concatenate 
Fully connected [1] 

Output for discriminator 
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õćพทĊęǰข.3ǰผúúĆพธŤทĊęĕดšจćกตĆüĒบบทĊęǰ2 ĀúĆงจćกÿĂนĕปǰ5600ǰøĂบ 

 

 

 

 

 



46 
 
ตĆüĒบบทĊęǰ3 CGANs ĒúąǰDCGANs øĎðĒïïìĊęǰ2 

 êĆüĒïïìĊęǰ3ǰóĆçîćêŠĂÝćÖêĆüĒïïìĊęǰ2ǰēé÷ÝąĔĀšêĆüÝĈĒîÖêĂïüŠćđðŨîõćóÝøĉÜđöČęĂđÿČĚĂìĊęĕéšđðŨîđÿČĚĂìĊę

đĀöČĂîÝøĉÜĒúąöĊøĎðøŠćÜêøÜÖĆïìĊ ęêšĂÜÖćøđìŠćîĆ ĚîǰĒúąÿŠüîêĆüĒïïàċęÜđðŨîǰDCGANsǰöĊÖćøêĆ ĚÜÙŠćêĆüĒïï
đĀöČĂîÖĆïêĆüĒïïìĊęǰ2ǰìĆĚÜĀöé÷ÖđüšîĂĆêøćÖćøđøĊ÷îøĎš×ĂÜêĆüÿøšćÜĔîêĆüĒïïìĊęǰ3ǰÝąöĊÙŠćđìŠćÖĆïǰ0.001ǰĒúą

ĂĆêøćÖćøđøĊ÷îøĎš×ĂÜêĆüÝĈĒîÖÝąđìŠćÖĆïǰ0.0005ǰēÙøÜÿøšćÜêĆüÿøšćÜ×ĂÜêĆüĒïïìĊęǰ3ǰđĀöČĂîÖĆïēÙøÜÿøšćÜêĆü

ÿøšćÜ×ĂÜêĆüĒïïìĊęǰ2ǰĒúąöĊēÙøÜÿøšćÜêĆüÝĈĒîÖêćöêćøćÜìĊęǰ×.4ǰēé÷öĊñúúĆóíŤêćöõćóìĊęǰ×.4 

ตćøćงทĊęǰข.4ǰēคøงÿøšćงตĆüจĈĒนกĒบบทĊęǰ3 

Image from generator, Real Image Shape 
conv2d [filter=16, kernel_size=[5,5], 

strides=[2,2],ǰpadding=ĴSAMEĴ] 
conv2d [filter=8, kernel_size=[5,5], 
strides=[2,2],ǰpadding=ĴSAMEĴ] 

Batchnorm [epsilon=1e-8, decay=0.9] Batchnorm [epsilon=1e-8, decay=0.9] 
conv2d [filter=32, kernel_size=[5,5], 

strides=[2,2],ǰpadding=ĴSAMEĴ] 
conv2d [filter=16, kernel_size=[5,5], 

strides=[2,2],ǰpadding=ĴSAMEĴ] 

Batchnorm [epsilon=1e-8, decay=0.9] Batchnorm [epsilon=1e-8, decay=0.9] 
conv2d [filter=64, kernel_size=[5,5], 

strides=[2,2],ǰpadding=ĴSAMEĴ]ǰ 
conv2d [filter=32, kernel_size=[5,5], 

strides=[2,2],ǰpadding=ĴSAMEĴ] 

Batchnorm [epsilon=1e-8, decay=0.9] Batchnorm [epsilon=1e-8, decay=0.9] 
conv2d [filter=128, kernel_size=[5,5], 

strides=[2,2],ǰpadding=ĴSAMEĴ] 
conv2d [filter=64, kernel_size=[5,5], 

strides=[2,2],ǰpadding=ĴSAMEĴ] 

Batchnorm [epsilon=1e-8, decay=0.9] Batchnorm [epsilon=1e-8, decay=0.9] 
flatten flatten 

Fully connected [256] Fully connected [256] 

Output 1 Output 2 

Mean(|Output1-Output2|) 
Tanh Function 

Output for discriminator 
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õćพทĊęǰข.4ǰผúúĆพธŤทĊęĕดšจćกตĆüĒบบทĊęǰ3 ĀúĆงจćกÿĂนĕปǰ1050ǰøĂบ 
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ตĆüĒบบทĊęǰ4ǰCGANs ĒúąǰDCGANs øĎðĒïïìĊęǰ3 

êĆüĒïïìĊęǰ4ǰđÖĉéöćÝćÖêĆüĒïïìĊęǰ3ǰìĊęìéúĂÜúé×îćé×ĂÜÙčèúĆÖþèąĔîßĆĚîđßČęĂöē÷ÜÿöïĎøèŤÝćÖǰ

256ǰđðŨîǰ128ǰĒúąĔîÿŠüîǰDCGANs đðúĊę÷îĂĆêøćÖćøđøĊ÷îøĎš×ĂÜêĆüÿøšćÜĒúąêĆüÝĈĒîÖđðŨîǰ0.0006ǰĒúąǰ
0.0002ǰêćöúĈéĆïǰĒúąđðúĊę÷îÝĈîüîøĂïÖćøÿĂîđðŨîÿĂîêĆüÿøšćÜǰ1ǰøĂïêŠĂÖćøÿĂîêĆüÝĈĒîÖǰ4ǰøĂïǰĕéš

ñúúĆóíŤêćöõćóìĊęǰ×.5 

 
õćพทĊęǰข.5ǰผúúĆพธŤทĊęĕดšจćกตĆüĒบบทĊęǰ4 ĀúĆงจćกÿĂนĕปǰ3200ǰøĂบ 
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ตĆüĒบบทĊęǰ5 CGANs ĒúąǰDCGANs øĎðĒïïìĊęǰ4 

 êĆüĒïïìĊęǰ5ǰđðŨîêĆüĒïïðøąđõìǰCGANs ĒúąǰDCGANsǰēé÷ĔîÿŠüîǰCGANs ÝąúéÖćøĒïŠÜßčé×šĂöĎú
đĀúČĂǰ3ǰĒïïÙČĂǰđÿČĚĂĒ×îÿĆĚîǰđÿČĚĂĒ×î÷ćüǰĒúąđÿČĚĂđßĉĚêĒ×î÷ćüǰĒúąđóĉęöÿĊ×ĂÜđÿČĚĂĒêŠúąêĆüđ×šćöćēé÷ĒïŠÜêćö

đÞéÿĊøüöìĆĚÜĀöéǰ8ǰÿĊǰÙČĂ ÿĊĒéÜǰÿĊđĀúČĂÜǰÿĊđ×Ċ÷üǰÿĊôŜćǰÿĊîĚĈđÜĉîǰÿĊöŠüÜĒéÜđ×šöǰÿĊ×ćüǰĒúąÿĊéĈǰĒúąĔîÿŠüîêĆü
ĒïïǰDCGANsǰöĊÖćøêĆĚÜÙŠćĂĆêøćÖćøđøĊ÷îøĎš×ĂÜêĆüÿøšćÜĒúąêĆüÝĈĒîÖđðŨîǰ0.001ǰĒúąǰ0.0004ǰêćöúĈéĆïǰ
ĒúąöĊÖćøÿĂîêĆüÿøšćÜǰ1ǰøĂïêŠĂÖćøÿĂîêĆüÝĈĒîÖǰ5ǰøĂïǰöĊēÙøÜÿøšćÜêćöõćóìĊęǰ×.6ǰĒúąêćøćÜìĊęǰ×.5ǰĒúą

ĕéšñúúĆóíŤéĆÜõćóìĊęǰ×.7  

õćพทĊęǰข.6ǰēคøงÿøšćงตĆüÿøšćงĒบบทĊęǰ5  

Shape 
conv2d [filter=8, kernel_size=[5,5], strides=[2,2]] 

Batchnorm [epsilon=1e-8, decay=0.9] 
conv2d [filter=16, kernel_size=[5,5], strides=[2,2]] 

Batchnorm [epsilon=1e-8, decay=0.9] 
conv2d filter=32, kernel_size=[5,5], strides=[2,2]] 

Batchnorm [epsilon=1e-8, decay=0.9] 
conv2d [filter=64, kernel_size=[5,5], strides=[2,2]] 

Batchnorm [epsilon=1e-8, decay=0.9] 
 

 
Random noise 

Color 
Fully connected [100] 

Output 1 
noise*Output 1 

Fully connected [6144] 

Reshape [shape=[4,3,512]] 
Batchnorm [epsilon=1e-8, decay=0.9] 

de_conv_blockǰ[filter=256,ǰkernel_size=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ] 

Batchnorm [epsilon=1e-8, decay=0.9]  
de_conv_blockǰ[filter=128,ǰkernel_size=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ] 

Batchnorm [epsilon=1e-8, decay=0.9] 
de_conv_blockǰ[filter=64,ǰkernel_size=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ] 
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Batchnorm [epsilon=1e-8, decay=0.9] 
de_conv_blockǰ[filter=32,ǰkernel_size=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ] 

Batchnorm [epsilon=1e-8, decay=0.9] 
conv_transposeǰ[filter=3,ǰkernel_size=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ] 

Tanh Function 

Generated image 

 

ตćøćงทĊęǰข.5ǰēคøงÿøšćงตĆüจĈĒนกĒบบทĊęǰ5 

Image from generator, Real Image Shape  
 
 
 
 
 
 
 
 
 

color 

conv2d [filter=16, kernel_size=[5,5], 
strides=[2,2],ǰpadding=ĴSAMEĴ] 

conv2d [filter=8, 
kernel_size=[5,5], strides=[2,2], 

padding=ĴSAMEĴ] 

Batchnorm [epsilon=1e-8, decay=0.9] Batchnorm [epsilon=1e-8, 
decay=0.9] 

conv2d [filter=32, kernel_size=[5,5], 
strides=[2,2], padding=ĴSAMEĴ] 

conv2d [filter=16, 
kernel_size=[5,5], strides=[2,2], 

padding=ĴSAMEĴ] 

Batchnorm [epsilon=1e-8, decay=0.9] Batchnorm [epsilon=1e-8, 
decay=0.9] 

conv2d [filter=64, kernel_size=[5,5], 
strides=[2,2],ǰpadding=ĴSAMEĴ]ǰ 

conv2d [filter=32, 
kernel_size=[5,5], strides=[2,2], 

padding=ĴSAMEĴ] 

Batchnorm [epsilon=1e-8, decay=0.9] Batchnorm [epsilon=1e-8, 
decay=0.9] 

conv2d [filter=128, kernel_size=[5,5], 
strides=[2,2],ǰpadding=ĴSAMEĴ] 

conv2d [filter=64, 
kernel_size=[5,5], strides=[2,2], 

padding=ĴSAMEĴ] 

Batchnorm [epsilon=1e-8, decay=0.9] Batchnorm [epsilon=1e-8, 
decay=0.9] 

flatten flatten 
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Fully connected [128] Fully connected [128] Fully connected 
[128] 

Output 1 Output 2 Output 3 

Output 2 * Output 3 
concatenate 

Sigmoid Function 

Output for discriminator 
 

 
õćพทĊęǰข.7ǰผúúĆพธŤทĊęĕดšจćกตĆüĒบบทĊęǰ5 ĀúĆงจćกÿĂนĕปǰ3500ǰøĂบ 
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ตĆüĒบบทĊęǰ6 CGANs ĒúąǰDCGANs øĎðĒïïìĊęǰ5 

 êĆüĒïïìĊęǰ6ǰđðŨîÖćøîĈêĆüĒïïìĊęǰ5ǰöćĔßšĒêŠđðúĊę÷îÿŠüî×šĂöĎúđ×šć×ĂÜǰCGANs đðŨîǰ2ǰðøąđõìÙČĂǰ
đÿČĚĂĒ×î÷ćüǰĒúąđÿČĚĂĒ×îÿĆĚîǰÿŠüîÖćøêĆĚÜÙŠćĂČęîǰėǰ×ĂÜêĆüĒïïìĊęǰ6ǰđĀöČĂîÖĆïêĆüĒïïìĊęǰ5ǰìčÖðøąÖćøǰêĆüĒïï

ìĊęǰ6ǰĔĀšñúúĆóíŤéĆÜõćóìĊęǰ×.8 

 
õćพทĊęǰข.8ǰผúúĆพธŤทĊęĕดšจćกตĆüĒบบทĊęǰ6 ĀúĆงจćกÿĂนĕปǰ900ǰøĂบ 
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ตĆüĒบบทĊęǰ7 CGANs ĒúąǰWGANs øĎðĒïïìĊęǰ1 

 êĆüĒïïìĊęǰ7ǰđðŨîêĆüĒïïìĊęđĀöČĂîÖĆïêĆüĒïïìĊęǰ6ǰĒêÖêŠćÜÖĆîêøÜìĊ ęêĆüĒïïìĊęǰ7ǰîĆ ĚîđðúĊ ę÷îÝćÖ  
DCGANsǰĕðđðŨîǰWGANsǰÙČĂđðúĊę÷î×šĂöĎúĂĂÖ×ĂÜêĆüìĈîć÷ÝćÖđéĉöđðŨîÙüćöîŠćÝąđðŨîĔĀšÖúć÷đðŨî×šĂöĎú
ĒïïÿđÖúćøŤǰ(scalar)ǰĒúąđðúĊę÷îĂĆêøćÖćøđøĊ÷îøĎš×ĂÜêĆüÿøšćÜĒúąêĆüÝĈĒîÖđðŨîǰ0.0002ǰÿŠüîÖćøÿĂîđðŨî
ÿĂîêĆüÿøšćÜǰ1ǰÙøĆĚÜêŠĂÖćøÿĂîêĆüÝĈĒîÖǰ5ǰÙøĆĚÜǰĕéšñúúĆóíŤêćöõćóìĊęǰ×.9 

 
õćพทĊęǰข.9ǰผúúĆพธŤทĊęĕดšจćกตĆüĒบบทĊęǰ7 ĀúĆงจćกÿĂนĕปǰ200ǰøĂบ 
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ตĆüĒบบทĊęǰ8 CGANs ĒúąǰDCGANs øĎðĒïïìĊęǰ6 

 êĆüĒïïìĊęǰ8ǰđðŨîêĆüĒïïðøąđõìǰCGANs ĒúąǰDCGANsǰìĊęĔîÿŠüî×ĂÜ CGANs ĕöŠöĊßĆĚîìĊęìĈÙĂîēüúĎ
ßĆîÖĆïõćó×ĂÜøĎðøŠćÜđÿČĚĂĒúšüđðúĊę÷îöćđðŨîÖćøĔÿŠđÙøČęĂÜĀöć÷đðŨîǰ0ǰĒúąǰ1ǰĒúąÿŠüî×ĂÜêĆüĒïïǰDCGANsǰöĊ
ÖćøêĆĚÜÙŠćĂĆêøćÖćøđøĊ÷îøĎš×ĂÜêĆüÿøšćÜĕüšđìŠćÖĆïǰ0.0008ǰĒúą×ĂÜêĆüÝĈĒîÖđìŠćÖĆïǰ0.0002 ēé÷ÿĂîêĆüÿøšćÜǰ1ǰ
ÙøĆĚÜêŠĂÖćøÿĂîêĆüÝĈĒîÖǰ5ǰÙøĆĚÜöĊêĆüĒïïêćöêćøćÜìĊęǰ×.6ǰĒúąêćøćÜìĊęǰß.7ǰĒúąĕéšñúúĆóíŤêćöõćóìĊęǰ×.10 

ตćøćงทĊęǰข.6ǰēคøงÿøšćงตĆüÿøšćงĒบบทĊęǰ8 

Random noise  Color 
concatenate 

Fully connected [32] 
Fully connected [6144] 

Reshape [shape=[4,3,512]] 
Batchnorm [epsilon=1e-8, decay=0.9] 

de_conv_blockǰ[filter=256,ǰkernel_size=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ] 
Batchnorm [epsilon=1e-8, decay=0.9] 

de_conv_blockǰ[filter=128,ǰkernel_size=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ] 
Batchnorm [epsilon=1e-8, decay=0.9] 

de_conv_blockǰ[filter=64,ǰkernel_size=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ] 
Batchnorm [epsilon=1e-8, decay=0.9] 

de_conv_blockǰ[filter=32,ǰkernel_size=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ] 
Batchnorm [epsilon=1e-8, decay=0.9] 

conv_transpose [filter=3, kernel_size=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ] 
Tanh Function 

Generated image 
 

ตćøćงทĊęǰข.7ǰēคøงÿøšćงตĆüจĈĒนกĒบบทĊęǰ8 

Image from generator, Real Image  
 
 
 

conv2d [filter=64, kernel_size=[5,5], strides=[2,2], 
padding=ĴSAMEĴ] 

Batchnorm [epsilon=1e-8, decay=0.9] 
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conv2d [filter=128, kernel_size=[5,5], strides=[2,2], 
padding=ĴSAMEĴ] 

 
 

condition 
 

Batchnorm [epsilon=1e-8, decay=0.9] 
conv2d [filter=256, kernel_size=[5,5], strides=[2,2], 

padding=ĴSAMEĴ]ǰ 

Batchnorm [epsilon=1e-8, decay=0.9] 
conv2d [filter=512, kernel_size=[5,5], strides=[2,2], 

padding=ĴSAMEĴ] 

Batchnorm [epsilon=1e-8, decay=0.9] 
flatten 

Fully connected [128] Fully connected [32] 
concatenate 

Fully connected [1] 
Output for discriminator 

 

 

 
õćพทĊęǰข.10ǰผúúĆพธŤทĊęĕดšจćกตĆüĒบบทĊęǰ8 ĀúĆงจćกÿĂนĕปǰ1100ǰøĂบ 
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ตĆüĒบบทĊęǰ9ǰCGANs ĒúąǰWGANs øĎðĒïïìĊęǰ2 

 êĆüĒïïìĊęǰ9ǰđðŨîêĆüĒïïìĊęđĀöČĂîÖĆïêĆüĒïïìĊęǰ8ǰĒêŠđðúĊę÷îÝćÖǰDCGANsǰđðŨîǰWGANs éšü÷üĉíĊÖćø
ĒïïêĆüĒïïìĊęǰ7ǰĒúąđðúĊę÷îĂĆêøćÖćøđøĊ÷îøĎš×ĂÜìĆĚÜêĆüÿøšćÜĒúąêĆüÝĈĒîÖđðŨîǰ0.001ǰēé÷ÿĂîêĆüÿøšćÜǰ1ǰÙøĆĚÜ

êŠĂÖćøÿĂîêĆüÝĈĒîÖǰ5ǰÙøĆĚÜǰĕéšñúúĆóíŤêćöõćóìĊęǰ×.11 

 
õćพทĊęǰข.11ǰผúúĆพธŤทĊęĕดšจćกตĆüĒบบทĊęǰ9 ĀúĆงจćกÿĂนĕปǰ130ǰøĂบ 
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ตĆüĒบบทĊęǰ10 CGANs ĒúąǰDCGANs øĎðĒïïìĊęǰ7 

 êĆüĒïïìĊęǰ10ǰđðŨîêĆüĒïïìĊęöćÝćÖêĆüĒïïêĆüìĊę 8ǰĒêŠđðúĊę÷îêĆüÝĈĒîÖđðŨîêćöêćøćÜìĊęǰ×.8ǰĒúąÿŠüîǰ
DCGANsǰĕéšêĆĚÜÙŠćĂĆêøćÖćøđøĊ÷îøĎš×ĂÜêĆüÿøšćÜđìŠćÖĆïǰ0.0001ǰĒúąêĆüÝĈĒîÖđìŠćÖĆïǰ0.00001ǰēé÷ÿĂîêĆü
ÿøšćÜǰ1ǰÙøĆĚÜêŠĂÖćøÿĂîêĆüÝĈĒîÖǰ5ǰÙøĆĚÜǰĕéšñúúĆóíŤêćöõćóìĊęǰ×.12 

ตćøćงทĊęǰข.8ǰēคøงÿøšćงตĆüจĈĒนกĒบบทĊęǰ10 

 
Image from generator, Real Image 

Shape Color 
concatenate 

Fully connected [12288] 

conv2dǰ[filter=64,ǰkernel_size=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ] 

Batchnorm [epsilon=1e-8, decay=0.9] 
conv2dǰ[filter=128,ǰkernel_size=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ] 

Batchnorm [epsilon=1e-8, decay=0.9] 
conv2dǰ[filter=256,ǰkernel_size=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ]ǰ 

Batchnorm [epsilon=1e-8, decay=0.9] 
conv2dǰ[filter=512,ǰkernel_size=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ] 

Batchnorm [epsilon=1e-8, decay=0.9] 
flatten 

Fully connected [1] 
Output for discriminator 

 

 
õćพทĊęǰข.12ǰผúúĆพธŤทĊęĕดšจćกตĆüĒบบทĊęǰ10 ĀúĆงจćกÿĂนĕปǰ1060ǰøĂบ 
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ตĆüĒบบทĊęǰ11 CGANs ĒúąǰDCGANs øĎðĒïïìĊęǰ8 

 êĆüĒïïìĊęǰ11ǰđðŨîêĆüĒïïđéĊ÷üÖĆïêĆüĒïïìĊęǰ10ǰìĊęðøĆïÿŠüî×ĂÜǰDCGANsǰēé÷đóĉęö×îćé×ĂÜêĆüÖøĂÜ
×ĂÜêĆüÿøšćÜÝćÖđøĉęöêšîìĊęǰ256ǰđðŨîǰ1024ǰêćöêćøćÜìĊęǰ×.9ǰĒúąêĆĚÜÙŠćĂĆêøćÖćøđøĊ÷îøĎš×ĂÜêĆüÿøšćÜđìŠćÖĆïǰ
0.00025ǰĒúąêĆüÝĈĒîÖđìŠćÖĆïǰ0.00007ǰēé÷ÿĂîêĆüÿøšćÜǰ1ǰÙøĆĚÜêŠĂÖćøÿĂîêĆüÝĈĒîÖǰ4ǰÙøĆĚÜǰĕéšñúúĆóíŤêćö

õćóìĊęǰ×.13 

ตćøćงทĊęǰข.9 ēคøงÿøšćงตĆüÿøšćงĒบบทĊęǰ11 

Random noise  Color 
concatenate 

Fully connected [32] 
Fully connected [6144] 

Reshape [shape=[4,3,512]] 
Batchnorm [epsilon=1e-8, decay=0.9] 

de_conv_block [filter=1024,ǰkernel_size=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ] 
Batchnorm [epsilon=1e-8, decay=0.9] 

de_conv_blockǰ[filter=512,ǰkernel_size=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ] 
Batchnorm [epsilon=1e-8, decay=0.9] 

de_conv_block [filter=256, kernel_size=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ] 
Batchnorm [epsilon=1e-8, decay=0.9] 

de_conv_blockǰ[filter=128,ǰkernel_size=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ] 
Batchnorm [epsilon=1e-8, decay=0.9] 

de_conv_block [filter=64, kernel_size=[5,5], strides=[2,2], padding=ĴSAMEĴ] 

Batchnorm [epsilon=1e-8, decay=0.9] 
conv_transposeǰ[filter=3,ǰkernel_size=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ] 

Tanh Function 
Generated image 
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õćพทĊęǰข.13ǰผúúĆพธŤทĊęĕดšจćกตĆüĒบบทĊęǰ11 ĀúĆงจćกÿĂนĕปǰ900ǰøĂบ 
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ตĆüĒบบทĊęǰ12 CGANs ĒúąǰDCGANs øĎðĒïïìĊęǰ9 

 êĆüĒïïìĊęǰ12ǰđðŨîêĆüĒïïðøąđõìǰCGANs ĒúąǰDCGANs ìĊęđðúĊę÷î×šĂöĎúđ×šćĔîÿŠüîǰCGANs ×ĂÜÿĊìĊę
đÿČĚĂÝćÖđéĉöìĊęđðŨîüĆîăĂìđüÖđêĂøŤǰ đßŠîǰđüÖđêĂøŤÿĊđ×Ċ÷üÝąđðŨîǰ [0,0,1,0,0,0,0,0]ǰÖúć÷đðŨîđüÖđêĂøŤìĊęĔĀš
îĚĈĀîĆÖĕð÷ĆÜÿĊìĊ ęñÿöÖĆîĒúšüĕéšÿ Ċì Ċ ęê šĂÜÖćøǰđßŠîǰÿ Ċđ×Ċ÷üđÖĉéÝćÖÿĊđĀúČĂÜñÿöÖĆïÿĊîĚĈđÜ ĉîÝąĕéšđðŨîǰ

[0,0.05,0.9,0.05,0,0,0,0] ēé÷öĊêĆüĒïï×ĂÜêĆüÿøšćÜêćöêćøćÜìĊęǰ ×.10ǰĒúąêĆüÝĈĒîÖêćöêćøćÜìĊęǰ ×.11 ēé÷
ßčé×šĂöĎúìĊęĔßšöĊìĆĚÜĀöéǰ708ǰõćóĒúąĔîÿŠüîǰDCGANs ĔßšêĆüđóĉęöðøąÿĉìíĉõćóđðŨîĂéĆöàċęÜöĊÙŠćđïêšćǰ1ǰđìŠćÖĆïǰ
0.5ǰĒúąöĊĂĆêøćÖćøđøĊ÷îøĎš×ĂÜêĆüÿøšćÜđìŠćÖĆïǰ0.0002ǰĒúąêĆüÝĈĒîÖöĊĂĆêøćÖćøđøĊ÷îøĎšđìŠćÖĆïǰ0.0001ǰēé÷

ÿĂîêĆüÿøšćÜǰ1ǰÙøĆĚÜêŠĂÖćøÿĂîêĆüÝĈĒîÖǰ4ǰÙøĆĚÜǰĕéšñúúĆóíŤêćöõćóìĊęǰ×.14 

ตćøćงทĊęǰข.10ǰēคøงÿøšćงตĆüÿøšćงĒบบทĊęǰ12 

Random noise  
Fully connected [6144] 

Reshape [shape=[-1,4,3,1024]] 
Batchnorm [epsilon=1e-8, decay=0.9] 

conv2d_transposeǰ[filter=512,ǰkernel_size=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ] 
Batchnorm [epsilon=1e-8, decay=0.9] 

conv2d_transpose [filter=256, kernel_size=[5,5], strides=[2,2],ǰpadding=ĴSAMEĴ] 
Batchnorm [epsilon=1e-8, decay=0.9] 

conv2d_transposeǰ[filter=128,ǰkernel_size=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ] 
Batchnorm [epsilon=1e-8, decay=0.9] 

conv2d_transpose [filter=64, kernel_size=[5,5], strides=[2,2],ǰpadding=ĴSAMEĴ] 
Batchnorm [epsilon=1e-8, decay=0.9] 

conv2d_transposeǰ[filter=3,ǰkernel_size=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ] 
Tanh Function 

Generated image 
 

ตćøćงทĊęǰข.11ǰēคøงÿøšćงตĆüจĈĒนกĒบบทĊęǰ13 

Image from generator, Real Image Shape + Color 
Fully connected [12288] 

concatenate 
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conv2dǰ[filter=64,ǰkernel_size=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ] 
Batchnorm [epsilon=1e-8, decay=0.9] 

conv2dǰ[filter=128,ǰkernel_size=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ] 
Batchnorm [epsilon=1e-8, decay=0.9] 

conv2dǰ[filter=256,ǰkernel_size=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ]ǰ 
Batchnorm [epsilon=1e-8, decay=0.9] 

conv2dǰ[filter=512,ǰkernel_size=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ] 
Batchnorm [epsilon=1e-8, decay=0.9] 

conv [filter=1, kernel_size=[5,5], strides=[1,1],ǰpadding=ĴSAMEĴ] 

Batchnorm [epsilon=1e-8, decay=0.9] 
flatten 

Fully connected [1] 
Output for discriminator 

 

õćพทĊęǰข.14ǰผúúĆพธŤทĊęĕดšจćกตĆüĒบบทĊęǰ12 ĀúĆงจćกÿĂนĕปǰ600ǰøĂบ(ดšćนบน)ǰĒúąǰ710ǰøĂบ(ดšćนúŠćง) 
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ตĆüĒบบทĊęǰ13 DCGANs  

 êĆüĒïïìĊęǰ13ǰđðŨîêĆüĒïïðøąđõìǰDCGANsǰĒêŠÝćÖđéĉöêĆüĒïïĀîċęÜêĆüÿøšćÜìĆĚÜđÿČĚĂĒ×îÿĆĚîĒúąđÿČĚĂ
Ē×î÷ćüǰđðúĊę÷îđðŨîêĆüĒïïĀîċęÜêĆüêŠĂđÿČĚĂĀîċęÜĒïïǰĒúąĔÿŠ×šĂöĎúđ×šćđðŨîõćó×ĂÜđÿČĚĂĂ÷ŠćÜđéĊ÷üǰēé÷öĊêĆüĒïï

×ĂÜêĆüÿøšćÜêćöêćøćÜìĊęǰ×.12ǰĒúąêĆüÝĈĒîÖêćöêćøćÜìĊęǰ×.13ǰĒúąöĊĂĆêøćÖćøđøĊ÷îøĎš×ĂÜêĆüÿøšćÜđìŠćÖĆïǰ
0.0008ǰĒúąêĆüÝĈĒîÖöĊĂĆêøćÖćøđøĊ÷îøĎšđìŠćÖĆïǰ0.0002ǰēé÷ÿĂîêĆüÿøšćÜǰ1ǰÙøĆĚÜêŠĂÖćøÿĂîêĆüÝĈĒîÖǰ1ǰÙøĆĚÜǰ

ÿŠüî×šĂöĎúìĊęĔßšêŠĂÖćøÿĂîĀîċęÜøĂïđìŠćÖĆï×šĂöĎúđ×šćìĆĚÜĀöéǰĕéšñúúĆóíŤêćöõćóìĊęǰ×.15 ĒúąõćóìĊęǰ×.16 

ตćøćงทĊęǰข.12ǰēคøงÿøšćงตĆüÿøšćงĒบบทĊęǰ12 

Random noise  
Fully connected [12288] 

Reshape [shape=[4,3,1024]] 
Batchnorm [epsilon=1e-8, decay=0.9] 

conv2d_transposeǰ[filter=512,ǰkernel_size=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ] 
Batchnorm [epsilon=1e-8, decay=0.9] 

conv2d_transposeǰ[filter=256,ǰkernel_size=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ] 
Batchnorm [epsilon=1e-8, decay=0.9] 

conv2d_transposeǰ[filter=128,ǰkernel_size=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ] 
Batchnorm [epsilon=1e-8, decay=0.9] 

conv2d_transposeǰ[filter=64,ǰkernel_size=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ] 
Batchnorm [epsilon=1e-8, decay=0.9] 

conv2d_transposeǰ[filter=3,ǰkernel_size=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ] 
Tanh Function 

Generated image 
 

ตćøćงทĊęǰข.13ǰēคøงÿøšćงตĆüจĈĒนกĒบบทĊęǰ13 

Image from generator, Real Image 
conv2dǰ[filter=64,ǰkernel_size=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ] 

Batchnorm [epsilon=1e-8, decay=0.9] 
conv2dǰ[filter=128,ǰkernel_size=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ] 

Batchnorm [epsilon=1e-8, decay=0.9] 
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conv2dǰ[filter=256,ǰkernel_size=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ]ǰ 
Batchnorm [epsilon=1e-8, decay=0.9] 

conv2dǰ[filter=512,ǰkernel_size=[5,5],ǰstrides=[2,2],ǰpadding=ĴSAMEĴ] 
Batchnorm [epsilon=1e-8, decay=0.9] 

flatten 
Fully connected [1] 

Output for discriminator 
 

 
õćพทĊęǰข.15ǰผúúĆพธŤทĊęĕดšจćกตĆüĒบบทĊęǰ13 ÿĈĀøĆบđÿČĚĂĒขน÷ćüĀúĆงจćกÿĂนĕปǰ40900ǰøĂบ 
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õćพทĊęǰข.16ǰผúúĆพธŤทĊęĕดšจćกตĆüĒบบทĊęǰ13 ÿĈĀøĆบđÿČĚĂĒขนÿĆĚนĀúĆงจćกÿĂนĕปǰ5600ǰøĂบ 
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ตĆüĒบบทĊęǰ14 WGANs øĎðĒïïìĊęǰ2 

 êĆüĒïïìĊęǰ14ǰđðŨîêĆüĒïïìĊęǰ13ǰìĊęđðúĊę÷îÖćøêĆĚÜÙŠćĂĆêøćÖćøđøĊ÷îøĎš×ĂÜêĆüÿøšćÜđðŨîǰ0.001ǰĒúąêĆü

ÝĈĒîÖöĊĂĆêøćÖćøđøĊ÷îøĎšđðŨîǰ0.00001ǰēé÷ÿĂîêĆüÿøšćÜǰ1ǰÙøĆĚÜêŠĂÖćøÿĂîêĆüÝĈĒîÖǰ3ǰÙøĆĚÜǰĕéšñúúĆóíŤêćö

õćóìĊęǰ×.17 

 
õćพทĊęǰข.17ǰผúúĆพธŤทĊęĕดšจćกตĆüĒบบทĊęǰ14 ÿĈĀøĆบđÿČĚĂĒขน÷ćüĀúĆงจćกÿĂนĕปǰ8500ǰøĂบ 
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