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Methods!
Human psychophysics, model simulation 

right oblique left oblique 

2AFC: Right- or left-oblique? 
75% correct modulation-depth threshold 

What texture properties affect 
threshold?!

Introduction!
Higher-order statistics impair segmentation of 

contrast-defined boundaries in natural textures.1 
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Can conventional models capture how texture 
structure affects segmentation?!

SSE for each simulation
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Model!

pointwise rectifying nonlinearity in the 
form of a power law with exponent k 

Noise from normal distribution with 
amplitude a 
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Contrast! Orientation! Structure!

Model predictions of contrast boundary segmentation 
thresholds for natural image carriers
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Model predictions of boundary segmentation 
thresholds for synthetic image carriers
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Model predictions of boundary segmentation 
thresholds for synthetic image carriers
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R = 0.91
N = 8
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Conclusions!
1)  Higher-order statistics influence and enable segmentation 
2)  An FRF model is capable of capturing many of the effects of 

higher-order statistics 
3)  An intermediate compressive nonlinearity provides the best 

fit to human data 

Discussion!
Compressive nonlinearities might emulate the effects of neuronal 
suppression2, and sublinear summation may be a general 
property of early visual processing.3 
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Over-predicts contrast 
segmentation 
thresholds at low 
densities. 
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Global phase 
structure (and 
sparseness in 

particular) impair 
segmentation. !

!
Local structure does 

not influence 
segmentation.!

Local structure does 
not enable 

segmentation. !
!

Local structure 
improves 

segmentation of 
global-structure 

defined boundaries.!

Does not predict an 
effect of local structure 

Fits to orientation and 
contrast segmentation data 

are best when k < 1!

Same parameters provide excellent predictions for (left) 
structure-defined boundaries and (right) contrast defined 

boundaries in natural texture images!


