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Semantic Palette: Guiding Scene Generation with Class Proportions

Method

We have proposed Semantic Palette, a new framework for scene generation,

and editing, guided by semantic proportions.

- Our novel architecture effectively accommodates class proportions while

proposing plausible layouts, which then translate into realistic images.

- Semantic Palette better captures the distribution of real layouts / images than

unconditional layout-and-scene GANs.

- Semantic Palette better follows target proportions and produces higher quality

layouts than conditional baselines.

- Partial editing is an efficient data-augmentation strategy and opens up interesting

applications like face editing.

Conclusion

Results

Face editing
        

      

     

     

      

     

       

    

           

           

            

             

              

               

                

                                                    

                                             

                                                      

                                               

                                                 

                                                    

                                                       

                                                  

                                              

                                              

                                                 

                        

                   

                                               

                                                

                                                 

                                                 

                                                

                                                    

                                              

                                                

                                                  

                                                

                                              

               

                                               

                                                  

                                             

                                            

                                        

                                                 

                                                  

                                                    

                                                

                                                    

                                                   

                                                  

                                                 

                                                   

                                                      

                                                      

                                                   

                                                   

                                                   

                                                   

                    

 

   

   

   

      
         

                                            

                                         

 

   

   

   

      
         

 

    

    

    

 

     

    

                                                               

                                                       
                                                         

                                                       

                                                      

                                                            

                                                       

                                                     

                                                         

                                                        

                                                    

                                                    

            

                                           

                                                

                                                     

                                                     

                                                     

                                                  

                                                  

                                                 

                                                    

                                                 

                                                    

                   

                                              

                                                  

                                           

      
                            

                         

                                 

                                 
                                   

                                      

                     

                                                       

                                                      

                                                   

                                             

                                 

                                                 

                                                

                                  

                                                

                                                       

                                   

                                                  

                                               

                                     

                                             

                                                  

                                                   

                                         

                                                 

                                                    

                                                  

                                            

                                               

                                             

                                                    

                                          

                                                  

                                               

                                               

                               

                                             

                                                    

                                                    

                                                    

                                                       

                                                    

                                                   

                                                  

                                                

                                              

                                                    

                                             

                                                

                                                

                                                

                                       

                                    

                                                    

                                                          

                                                         

                                                      

                                                      

                                                   

                                               

                                                   

                                                

                                               

                                                  

                                               

                                                    

                                                  

                                                  

                                                     

                                                    

                                                    

                                                

                                              

                                                  

                                                

                                                    

                                                 

                                                     

                                                 

                                                

                                                

                                          

                                             

                                                         

                                                                

                                                                 
                                                                

                                              

      
                            

                         

                                 

                                 

                                   

                                      

                     

                                                       

                                                      

                                                   

                                             

                                 

                                                 

                                                

                                  

                                                

                                                       

                                   

                                                  

                                               

                                     

                                             

                                                  

                                                   

                                         

                                                 

                                                    

                                                  

                                            

                                               

                                             

                                                    

                                          

                                                  

                                               

                                               

                               

                                             

                                                    

                                                    

                                                    

                                                       

                                                    

                                                   

                                                  

                                                

                                              

                                                    

                                             

                                                

                                                

                                                

                                       

 

    

   

    

   

    

   

    

   

    

 

    

   

    

   

    

   

    

   

    

 

    

   

    

   

    

   

    

   

    

 

    

   

    

   

    

   

    

   

    

      
         

                                    

                                                    

                                                          

                                                         

                                                      

                                                      

                                                   

                                               

                                                   

                                                

                                               

                                                  

                                               

                                                    

                                                  

                                                  

                                                     

                                                    

                                                    

                                                

                                              

                                                  

                                                

                                                    

                                                 

                                                     

                                                 

                                                

                                                

                                          

                                             

                                                         
                                                                

                                                                 

                                                                

                                              

                                    

      
                                                                                    

                                                                              

                                                                                   

                                                                                   

                                                                                   

                                                                                      

                                                                                      

                                                   

                                                             

                                    

                                     

                                    

                                                                       

        

                                                         

                                                     
                                                               

                                                                  

                                                                     

                                                                                                                  

                                                  

                                                   

                                               

                                               

                                                

                                                   

                                                    

                                                

                                                

                                                   

                    

                                            

                                                 

                                                  

                                                  

                                                  

                                                

                                                  

                                                 

                                                  

                                                  

                                                

                                                 

                                           

                                           

                                                

                                                

                                               

                                                  

                                                  

                                                    

                                                    

                                                        

                                                      
                                                        

                                                           

                                                    

                                                

                                            

                                                

                                            

                                              

                                                

                                                   

                                                  

                                                  

                                                      

                                                

                                                 

                                 

                                            

                                                    

                                               

                                                  

                                                  

                                                

                                                 

                                                     

                                                  

                                                     

Partial editing

Data augmentation

Layout-and-scene generation

Palette vs. Conditional GANs
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Overall framework

a) Learn palettes (i.e., semantic class histograms) distribution.

b) Train layout/image synthesizers individually, then end-to-end.

c) Use synthetic pairs for downstream tasks (e.g., segmentation)

Introduction

Towards controllable quality scene generation, we propose:

1. the task of layout synthesis conditioned on class proportions,

2. the combination of a layout generator and an image generator

to produce images of greater practical use and quality,

3. the extension of our framework to partial editing of scenes.

Our 

focus

Conditional layout synthesis Learning objectives

z Create realistic layouts
1

Make layouts comply 

with target proportions2

Spread loss: favor an even spatial semantic coverage 

Entropy loss: favor a peaky class distribution at each pixel

Improved WGAN loss

Semantically-assisted activation

t

Partial editing of real layouts
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Palette vs. Unconditional GANs

                                    

      
                                                                                    

                                                                              

                                                                                   

                                                                                   

                                                                                   

                                                                                      

                                                                                      

                                                   

                                                             

                                    

                                     

                                    

                                                                       

        

                                                         

                                                     
                                                               

                                                                  

                                                                     

                                                                                                                  

                                                  

                                                   

                                               

                                               

                                                

                                                   

                                                    

                                                

                                                

                                                   

                    

                                            

                                                 

                                                  

                                                  

                                                  

                                                

                                                  

                                                 

                                                  

                                                  

                                                

                                                 

                                           

                                           

                                                

                                                

                                               

                                                  

                                                  

                                                    

                                                    

                                                        

                                                      

                                                        

                                                           

                                                    

                                                

                                            

                                                

                                            

                                              

                                                

                                                   

                                                  

                                                  

                                                      

                                                

                                                 

                                 

                                            

                                                    

                                               

                                                  

                                                  

                                                

                                                 

                                                     

                                                  

                                                     

                                    

      
                                                                                    

                                                                              

                                                                                   

                                                                                   

                                                                                   

                                                                                      

                                                                                      

                                                   

                                                             

                                    

                                     

                                    

                                                                       

        

                                                         

                                                     
                                                               

                                                                  

                                                                     

                                                                                                                  

                                                  

                                                   

                                               

                                               

                                                

                                                   

                                                    

                                                

                                                

                                                   

                    

                                            

                                                 

                                                  

                                                  

                                                  

                                                

                                                  

                                                 

                                                  

                                                  

                                                

                                                 

                                           

                                           

                                                

                                                

                                               

                                                  

                                                  

                                                    

                                                    

                                                        

                                                      
                                                        

                                                           

                                                    

                                                

                                            

                                                

                                            

                                              

                                                

                                                   

                                                  

                                                  

                                                      

                                                

                                                 

                                 

                                            

                                                    

                                               

                                                  

                                                  

                                                

                                                 

                                                     

                                                  

                                                     

(b)

Metrics
KL : KL-divergence between syn. and target palette

FID: Fréchet inception distance in image space

FSD: Fréchet inception distance in palette space

GAN-train: train on synthetic, test on real

GAN-test: train on real, test on synthetic


