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Relation between the neuron activities in cortical

area V4 and the metacontrast masking
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Metacontrast masking is a phenomenon in the visual perception in which two
brief visual stimuli, the test and mask stimuli, follow each other in rapid succession,
which causes the test stimulus to become less visible or invisible even though the test
and mask stimuli do not spatially overlap. In the present study, he investigated the
relation between the neuron activities in cortical area V4 in the macaque monkey and
the metacontrast masking in order to understand how the activities of V4 neurons
correlate with the perception of the visual stimulus. First, he conducted
pyschophysical experiments of the metacontrast masking in human subjects. He found
that the visibility of the test stimulus was suppressed when the interval between the
onset of the test and mask stimuli (stimulus onset asychrony; SOA) was within a
certain range. Maximum suppression of perception of the test stimulus occurred when
the SOA was about +30 to 50 ms and became gradually weaker with the increase in the
SOA. The suppression lasted up to about 100 to 200 ms in the positive SOA. In the
negative SOA, there was little inhibition of perception. Secondary, he conducted unit
recording experiment in area V4 of macaque monkeys. In this part of the study, he
studied the temporal characteristics of suppression in area V4 using a visual stimulus
for metacontrast masking. Visual responses of V4 neurons to a brief test stimulus
presented within the receptive field were recorded, and the effect of a mask stimulus
that did not spatially overlap the test stimulus was examined. Responses to the test
stimulus were suppressed by the mask stimulus, which either preceded or followed the
test stimulus. To study the temporal characteristics of suppression, the SOA between
the test stimulus and the mask stimulus was varied. Maximum suppression gradually
weakened as the SOA increased. The suppression effect of the mask stimulus lasted on
average about 77 ms in the negative SOA (forward masking) and 65 ms in the positive
SOA (backward masking). These results indicate that surround suppression in V4
neurons has considerable temporal width, which is longer than that previously
reported in areas V1 and V2. When he compared the time course of suppression in V4
neurons with that in the perception in psychophysical experiments, he found that
there were two differences. First, the inhibition occurred only in the positive SOA in
the psychophysical experiments but the inhibition was found in both positive and
negative SOA in the response of V4 neurons. Secondly, the duration of inhibition was
longer in the positive SOA in the perceptual metacontrast masking than in the
activities of V4 neurons. These results indicate that the activities of V4 neurons do not
parallel the perception in metacontrast masking. However, the longer duration of
suppression of V4 neurons compared with neurons in V1 and V2 which are located
earlier in the visual processing suggest that activities in V4 may represent an
intermediate stage of conversion of visual signals which finally makes the time course

of neural responses resemblance to the perception in the metacontrast masking.
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