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A spatial luminance change within the retinal image can be determined by either a surface 

reflectance change or by an illumination change. Often the overall visual information helps 

us to disambiguate between the two possibilities. For instance, the profile type of the 

luminance change can be useful to correctly attribute the physical cause of the observed 

discontinuity: when it is sharp, it tends to be perceived as a reflectance change; whereas, 

when the profile is gradual, the luminance transition tends to appear as an illumination one. 

Luminance transitions do not need to be clearly visible to affect appearance: also almost 

unnoticeable luminance gradients may in fact generate induction effects. We will present 

some variants of the Agostini and Galmonte [1] illusion where the luminance gradients are 

virtually unnoticeable, but the induction effects are still present.  

When the width of the almost invisible luminance gradients is wide, a contrast effect is 

perceived: surfaces that are surrounded by a lower luminance appear lighter than equal 

surfaces that are surrounded by a higher luminance. On the contrary, quite surprisingly, when 

the gradient width is narrowed, an assimilation effect appears: surfaces that are surrounded 

by a lower luminance appear darker than equal surfaces that are surrounded by a higher 

luminance. We refer to this illusion as “the Phantom Illusion” because almost imperceptible 

gradient inducers generate it [2].  

We performed a phenomenological experiment to collect observational data from naïve 

observers by using the phenomenological procedure proposed by Kanizsa [3]: observers were 

first asked to describe the experimental configuration and then, when the experimenter 

pointed to one part of the stimulus, to choose among the others the most similar in lightness. 

The aim was to check the hypothesis that the width/steepness of a surrounding luminance 

gradient can influence the lightness of a target. 

We found that, even if both wide and narrow gradients span the same total luminance range, 

wide almost invisible luminance gradients determine contrast effects, whereas narrow ones 

induce assimilation effects.  

To sum up, the peculiarities of our results are: 1. the contrast effect switches to an 

assimilation effect when the width/steepness of the luminance gradient is narrowed; 2. the 

assimilation effects are produced by a narrow surround made by luminance gradients, rather 

than by a surrounding homogeneous luminance field; and, 3. this happens even when the 

gradients are almost invisible. 
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Thus, local surround width/steepness seems to be the critical factor in determining whether 

assimilation or contrast will occur, but there may also be something peculiar about the 

contrast and assimilation effects produced by gradients. We will discuss some possible 

explanations of our effects, and, more specifically, both the pros and cons of the high-level 

theories. We believe that further research is needed to better clarify whether the Phantom 

Illusion is best explained by low- or high-level interpretations, or some combination of the 

two. 
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