Effect of relative total area on perceived lightness
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Introduction

In a simple two dimensional (2D) display composed of two uniform contiguous surfaces of different luminances, perceived lightness of the surfaces
varies as a function of their relative areas while their luminance remains unchanged. Despite empirical evidence dating back to the first half of the
20th century, there is still no clear explanation for this "area rule" of lightness [1]. Here we sought to differentiate contributions of low level
mechanisms, e.g. pooling of neuronal responses in early visual areas [2], and higher level processes, e.g. perceptual grouping to the effect. For this
purpose we conducted two series of experiments. First we investigated the effect using non-contiguous surfaces. We hypothesized that the effect
should reduce if low level mechanisms are responsible. In the second series of experiments we manipulated the perceived z-order of surfaces, i.e.
back/front. We expected to see significant differences between back and front conditions if higher level mechanisms play a crucial role. Our results
suggest that both low level and high level mechanisms have roles on this classic lightness effect.
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