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It is well known that adaptation generates aftereffects. However, most adaptation studies only consider aftereffects associated directly with the adapting stimulus (e.g., orientation aftereffects after orientation adaptation or face aftereffects after face adaptation). We investigated whether adaptation at one level biases perception at a different level (e.g., if orientation adaptation leads to a face aftereffect).


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, and the test stimuli were either the face set or the curve set. Subjects were run on all four possible combinations of the adapting and test stimuli. They were also run on the baseline conditions for the curve and the face sets without adaptation. These 6 conditions were block randomized. 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 face to ensure that subjects really judged the facial expression instead of the mouth curvature of the faces. There was at least a 5-min break after each adaptation block to avoid carry-over of the aftereffects to the next block. Our main finding was that curve adaptation not only biased curvature judgments toward convex (as expected from orientation tilt aftereffect) but also biased facial expression judgments toward happy. Similarly, face adaptation biased judgments on curvature as well as on facial expression. We also performed similar experiments using real face images, finding that curve adaptation also biased facial expression perception of the real face images. Finally we tested the positional generalization of the effect.


Our finding demonstrates that the aftereffect of curve adaptation is not limited to curvature perception but extends to the perception of facial expression, in keeping with local notions of expression processing. Our findings challenge theories that rationalize aftereffects as the inevitable cost of information transmission maximization, since these theories only consider the costs (and benefits) at a single level of processing.

Disclosures: H. Xu, None; P. Dayan, None; R. Lipkin, None; N. Qian, None.

Support: NIH Grant EY016270

