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Bottom-up Visual Attention:  
Where are we now? 
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Where do people look?  
Judd et al., ICCV 2009 
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Which one is a better model? 
[for predicting human fixations on this image] 

Saliency models 

Control/baseline models 
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Hamburg 



USC Benchmark (Borji et al., 2012) 



Attention Models 

ÅBottom-up models 

 

 

 

 

ÅTop-down models 

     - Cognitive models  

     - Information-theoretic models 

     - Graphical models 

     - Spectral-analysis models 

     - Decision-theoretic models 

     - Pattern classification models 

Yet, few top-down models!? 

As of Nov. 2012 

Borji and Itti, IEEE PAMI 2013 

A hierarchical illustration of saliency models.  

Borji et al., IEEE TIP 2012 



Borji et al., IEEE TIP 2012 



Model Benchmark 

Å 35 saliency models (including 

baseline models; e.g., Gaussian, 

IO,  Entropy, ...) 

 

Å 54 synthetic patterns and 5 

datasets of natural scenes (3 still 

image, 2 video)   

 

Å 3 evaluation scores (CC, NSS, 

shuffled AUC) 

 

Å Discussion and analysis of 

challenges (e.g., center-bias, 

evaluation scores, dataset bias, ...) 

 

Å Run-time analysis 

 

Å Analysis of worst and best stimuli 

for models 

Å All models lag behind the human inter-observer 

model  

 

Å The top performing model over static and 

dynamic natural scenes is AWS (Garcia-Diaz et 

al. 2009); it also performed second best with 

synthetic images 

 

Å Some models are very fast, yet yield 

competitive eye movement prediction accuracy 

  

Å Different models often have common 

easy/difficult stimuli 

  

Å Analysis of datasets reveals that existing 

datasets are highly center-biased, which 

influences some of the evaluation scores 

 

Å We recommend using the Shuffled AUC score 

for tackling center-bias 
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