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Summary

A fundamental task of visual perception is to group visual
features—sometimes spatially separated and partially
occluded—into coherent, unified representations of objects.
Perceptual grouping can vastly simplify the description of
a visual scene and is critical for our visual system to under-
stand the three-dimensional visual world. Numerous neuro-
physiological and brain imaging studies have demonstrated
that neural mechanisms of perceptual grouping are charac-
terized by the enhancement of neural responses throughout
the visual processing hierarchy, from lower visual areas pro-
cessing grouped features to higher visual areas represent-
ing objects and shapes from grouping [1-3]. In a series of
psychophysical adaptation experiments, we made the coun-
terintuitive observation that perceptual grouping amplified
the shape aftereffect but meanwhile, reduced the tilt afteref-
fect and the threshold elevation aftereffect (TEAE). Further-
more, the modulation of perceptual grouping on the TEAE
showed a partial interocular transfer. This finding suggests
a 2-fold effect of perceptual grouping—enhancing the high-
level shape representation and attenuating the low-level
feature representation even at a monocular level. We pro-
pose that this effect is a functional manifestation of a predic-
tive coding scheme [4-8] and reflects an efficient code of
visual information across lower and higher visual cortical
areas.
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