Surround suppression differences between binocular and monocular motion perception.
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Abstract
Duration thresholds for motion discrimination increase with increasing stimulus size and contrast. This shows a counterintuitive result where, at high contrasts, the visual system needs lower presentation time for small stimuli than for large stimuli in order to discriminate the correct direction of motion. This surprising result indicates surround suppression, a perceptual effect that is believed to reflect center-surround antagonism between neurons of the visual cortex. The surround suppression strength has been quantified by a Surround Suppression Index (SSI) defined by the logarithmic ratio between the duration threshold for large stimulus and the duration threshold for small stimulus. Previous studies have measured this SSI in binocular conditions and in many clinical studies this index has been correlated with the density of GABA neurotransmitter and even with IQ. We don’t know the contribution of each eye to the total SSI so subjects with small strabismus may use only one eye to perform the experiment affecting the SSI estimation. Here, using a mirror stereoscope, we compare the SSI in two conditions: binocular and monocular (each eye was tested independently and the other observed mean luminance). We obtained duration thresholds for 8 subjects by means of adaptive Bayesian staircases for small (1 deg) and large (7 deg) vertical gratings of 1 c/deg windowed with a spatial Butterworth window and moving at 2 deg/sec with 85% contrast (previous studies have shown no differences in perceived contrast between monocular and binocular conditions for stimuli with contrasts higher than 30%). Results show that for both monocular (left and right eye) and binocular conditions, the duration thresholds for large stimulus were higher than for small stimulus. However, SSI for binocular was 2.1 times higher than for monocular. Interestingly, duration thresholds for large stimulus were lower (the task was easier) in the monocular condition. These results show that the contribution of both eyes makes the small stimulus easier to detect but the large stimulus harder to detect, increasing the SSI. Finally, given these differences in SSI between monocular and binocular conditions, testing both eyes for visual acuity and ocular alignment before estimating SSI is recommended. 
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