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What are the statistical properties of natural images? 
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How do semantic labels affect these properties? 
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•! Bandpass decomposition 
of images into multiple 
scales & orientations 

•! Multiscale dependencies 
captured via latent 
quadtree structure 
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Gaussian Scale Mixture (GSM) 
Wainwright & Simoncelli, 2000 
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Binary Gaussian Mixture 
Computational advantages! 
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Pairwise Joint Histograms: 

Orientation Scale Vertical Horizontal 

Pairwise Conditional Histograms: 

Orientation Scale Vertical Horizontal 

Large magnitude wavelet coefficients! 
•! Persist across multiple scales 
•! Cluster at adjacent spatial locations 
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24.61 dB 
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Crouse, Nowak, & Baraniuk, 1998 
29.35 dB 
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32.10 dB 
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Portilla et. al., 2003 
31.84 dB 
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