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Abstract: We showed previously that curve adaptation generates not only a low-level curvature aftereffect but also a high-level facial-expression aftereffect (Xu et al., 2008). To gain further insights into the nature of the hierarchical interactions, we investigated whether these aftereffects can be dissociated using methods known to differentiate different levels of processing (He et al., 1996; Moradi et al., 2005). One method we focused on was to use the crowding effect to reduce the visibility of the adapting stimuli.


We generated a set of cartoon faces each made of a circle for the face contour, two dots for the eyes, and a curve for the mouth. The curvature of the mouth was varied from concave to convex so that the facial expressions varied gradually from sad to happy. We also generated a set of curves that were identical to the mouths of the faces. The curves and the mouths of the faces had the same location on the monitor. The adapting stimulus was either the most concave curve or the saddest face; it was presented either alone (no-crowding) or with four flanks (crowding). For curve crowding, the flanks were the most concave and most convex curves randomly selected for each trial. For face crowding, the flanks were the happiest and the saddest faces also randomly selected for each trial. The adapting stimulus and the flanks were aligned horizontally on the right side of the fixation point. Three flanks were on the side closer to the fixation point and one on the other side. The test stimuli were either the face set for measuring the facial-expression aftereffect or the curve set for measuring the curvature aftereffect; they were always presented alone. Subjects were also run on the baseline conditions for the curve and the face sets without adaptation. When the test stimuli were the curve set, subjects were asked to judge the curvature (convex or concave) in each trial. When the test stimuli were the face set, subjects were asked to judge the facial expression (happy or sad). We included catch trials using the inversion of the saddest and happiest faces to ensure that subjects really judged the facial expression instead of the mouth curvature of the faces.


We found that curve crowding during curve adaptation reduced the curvature aftereffect by half but only reduced the facial-expression aftereffect slightly and insignificantly. On the other hand, face crowding during face adaptation reduced both facial-expression and curvature aftereffects similarly. Our findings indicate a partial dissociation of the curvature and facial-expression aftereffects. They also suggest that not all low-level aftereffects are independent of the visibility of the adapting stimuli. 
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