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Modeling the lightness effect
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In the stimulus shown below-right the two flanking regions are identical, but 
they appear to have different lightnesses. Because the surface is amodally 
completed behind the occluder bars and the luminance profile of the central 
region affects the lightness of the flanks. We refer to this illusory percept as 
the Lightness Effect. 

Amodal completion - when two spatially separated surfaces appear to be 
grouped together behind an occluder - is one of the mechanisms which can 
facilitate perceptual grouping and may influence surface lightness. 

3D view

However, the effect vanishes if the contrast of the central border increases. 
Below a strong lightness effect is observed in the left stimulus but not in the 
right one. This is presumably because of the break down of perceptual 
grouping due to the large differences between the flanks and the central 
regions.

Task: Adjust the matching patch untill it appears to 
have the same luminance as the opposite flank.

11 border contrast levels  tested, 5 trials 
for each level, unlimited time

3 observers participated in a behavioral 
experiment (3D presentation in a stereoscope)
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Magnitude of the lightness effect is defined 
as the contrast between the matching patch 
and its background

For all three observers, the lightness effect 
first increased with the contrast of the 
central border, but then started to decrease 
around 0.5 level and largely diminished at 
the level of 1 

http://vision.bilkent.edu.tr
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Simulation
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Discussions
* Perceptual grouping, through amodal completion affects lightness;
* Human performance can be predicted by a model which puts together a 
few intuitive perceptual rules;
* The framework presented here can be used with any other set of rules;
* The rules should in the future be extended to include light field and 
geometry. 

Effective energy function


