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A Standard Observer for Spatial Vision

Purpose

In color vision, standard observers have proven extraordinarliy 
useful in both science and industry. We propose a similar 

measure for spatial vision.

ModelFest Stimuli
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ModelFest Data ModelFest Models Spatial Standard Observer

Data from ModelFest provide a basis for selecting among 
candidate models, and for estimating model 

parameters.
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Data for 9 Observers

Best Fit: Gabor Channels

We fi � ed the mean ModelFest data with a large set of models 
that shared a basic structure with a set of optional fea-

tures.

Error Declines as we add model features

  Channels

  Oblique Eff ect

  Contrast Sensitivity Function

  Minkowski Pooling
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Best compromise between accuracy and simplicity is pro-
vided by the Generalized Energy model . In this model 

there are no channels and β ≈ 2.9. We adopt this model as the 
Spatial Standard Observer, Version 0.01.

Spatial registration
Light adaptation
Masking
Non-linear output
Resolution independence
S-CIELAB

Example:

Predicting Le� er Confusions
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Simple prediction based on exp(-τ ∆S) yields a correla-
tion of 0.75 with off -diagonal elements of the 

unbiased confusion matrix.  This equals the performanceof an ideal 
observer model with spatial uncertainty.

4observers
60 trials/le� er
7.5 x13.5 min arc
contrast about 18%

Using a vision model, a  Spatial Standard Observer com-
putes a perceptual distance between a pair of 

images. For simplicity, we consider only still grayscale images. To be 
of practical value, the vision model must be simple. References

Other Issues
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Best CSF: Tyler + Oblique

Contrast CSF
Tyler * Oblique

Minkowski
β ≈ 2.9

Stimuli were 256x256 pixel images on a 120 pixel/
degree display. Detection thresholds were 

measured using temporal 2AFC.
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