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Motivation 

correspondence 



Visual Textures 

�  No universally agreed definition 

�  Stationary statistics, repeating structure, variation 



Related Work 
�  Generate a new texture by resampling either pixels 

or whole patches of  the original texture. 

�  Explicitly define a parametric texture model. 

A set of  statistical 
measurements taken 
over spatial extent of  
the image  

All images that produce the same outcome should be 
perceived as the same texture. (Julesz, 1962) 



Early Version Texture Model 

Linear filter bank,  
Steerable Pyramid 

Portilla & Simoncelli (2000) 

Parameters 

Find image with 
equal model 

response (new 
sample of  texture) 

Good performance. No full scope of  natural textures. 



CNN Texture Model 

Find image with 
equal model 

response (new 
sample of  texture) 



Architecture 
�  VGG-19 network 

�  2nd place ImageNet 2014 
object recognition challenge 

�  Consists of  2 operations 
�  3*3*k rectified convolution (k is 

the number of  feature maps) 
�  2*2 max pooling 

�  Modification 
�  Discard the layers beyond 

conv5 
�  Average pooling 
�  Rescale the weights  

 



Synthesis Method 
�  Feature maps can be stored in a matrix F. 

�  A texture model is agnostic to spatial information 

�  Feature correlations are given by the Gram matrix G 

�  Compute G in conv1-1 and pool 1-4.  



Synthesis Method 

Gradient decent from a white noise image 



Experiments and Results 

Preserves local spatial information; discards global spatial arrangement 



Experiments and Results 

B: caffe reference network  c: random weights 



Experiments and Results 

Object classification is also agnostic to spatial information. 



Strength and Weakness 
�  Strength 

�  Not only present a good texture model, but also 
designed different experiments to better understand 
it. 

�  Simple to implement. Easy to be reproduced and 
extended. 

�  Weakness 
�  Require more computational power than the previous 

model. 

 



Possible Extension 
�  Image style transfer. 

�  Implement this model to do texture recognition. 

�  Find the minimal set of  parameters that can  
produce results with same quality. 



Thank you! 


