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K 4 ( Wu Hui-Ning )

Orientation Anisotropy and Spatio—temporal Cortical Dynamics in 2D/3D Visual
Perception and Processing: MEG studies

(2D/ 3D AFHALIL IS L OEI TN I 2 FFLBINEANA T R & R ORZE 4 A F X 7
A MEGHFZE)
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The human visual system is organized sophisticatedly, developing various algorithms to compensate the optical
defects (e.g. blind spots, color sensitivity) and adapted to the natural statistics of features in the
environment. As one of the most fundamental visual features, orientations have been revealed anisotropic in
two styles, namely the Oblique Effect and the Radial Bias. Though studies have reported consistent perceptual
anisotropy, there are still lots of disagreement in the origins and neurological substrate of the two effects.
Here, combining high temporal resolution human MEG measurements (Elekta Neuromag 360ch, 1000 Hz), a machine
learning classification (linear SVM), and encoding model of the transient visual processing to connect
neurological and psychophysics data, I inquired into the specific questions of the two types of orientation
anisotropy. In particular, for the first three experiments, I explored a novel temporal compensation mechanism
of the Radial Bias in V1~V3. The selectivity pattern of the transient visual evoked potentials showed a Radial
Bias pattern around 100 ms after the stimulus onset and a reverse Radial Bias around 120 ms after the offset
An encoding model was introduced for the bias and reverse bias wave and predicted a recovery for the detection
inefficiency of the tangential orientation during the temporal interaction between the target onset and the
forward mask offset. The compensation effect may serve to correct the optical defect that results in the Radial
Bias. In the last two experiments I explored a novel Oblique Effect in 3D gradient discrimination. The follow—up
MEG experiment verified that the 3D Oblique Effect was most likely implanted in high—order visual cortex (V3A)
around 220~260 ms after the stimulus onset. Moreover, the individual neurological 3D Oblique Effect was found
correlated to his perceptual effect size. These findings suggest that the Oblique Effect may not originate

from a bottom—up optical defect, but is experience-based and implanted in high-order visual cortex.
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