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Abstract: 

            In everyday scenes, the intensity and chromaticity of light absorbed by a matte surface typically depends on the location and orientation of the surface. In this talk, I’ll first summarize recent experiments intended to investigate human surface color in rendered scenes illuminated by a combination of diffuse and collimated light sources (‘sky’ and ‘sun’). The scenes contained simple objects, both matte and specular. In each experiment, the observer judged the color or lightness of a matte test surface at different orientations or locations in the scene. We found that the visual system partially compensates for changes in illumination due to changes in the location and orientation of the test surface. In carrying out these experimental tasks, observers effectively represents the spatial distribution, chromaticities and relative intensities of light sources in the scene. I’ll briefly describe additional experiments where we test “candidate” illuminant cues that provide information about the spatial and spectral distribution of light and an experiment where we measure performance in scenes with two punctate light sources to assess the limits of the visual system’s ability to represent and discount illumination. 

            In the second part of the talk, I’ll describe experiments in which observers judge the roughness or glossiness of surface material in scenes rendered under a combination of punctate and diffuse light sources. In a first experiment we examined how well the visual system can estimate three-dimensional surface texture (“roughness,” “bumpiness”) independent of changes in surface gloss and vice versa.  We also examined how changes in the observer’s viewpoint and/or the position of the punctate source affected perceived roughness. We modeled both the visual cues that lead to roughness constancy across viewpoint and lighting condition and “pseudo-cues” that led to systematic failures in roughness constancy. We proposed that observed failures of roughness constancy can be attributed to errors in cue learning that lead the visual system to rely on invalid cues in judging roughness. 
