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Cognitive and behavioral responses to environmental stimuli depend on an evaluation of
sensory signals within the cerebral cortex. The mechanism by which this occursin a specific
visual task was investigated with a combination of physiological and psychophysical
techniques. Rhesus monkeys discriminated among eight possible directions of motion
while directional signals were manipulated in visual area MT. One directional signal was
generated by a visual stimulus and a second signal was introduced by electrically stim-
ulating neurons that encoded a specific direction of motion. The decisions made by the
monkeys in response to the two signals allowed a distinction to be made between two
possible mechanisms for interpreting directional signals in MT. The monkeys tended to cast
decisions in favor of one or the other signal, indicating that the signals exerted independent
effects on performance and that an interactive mechanism such as vector averaging of the
two signals was not operative. Thus, the data suggest a mechanism in which monkeys
chose the direction encoded by the largest signal in the representation of motion direction,
a “winner-take-all’ decision process.

Within the cerebral cortex, the visual preted to form perceptual decisions that
environment is encoded by the electrical =~ guide behavior. Such decision processes
activity of neurons in topographically orga-  have been extensively modeled in cognitive
nized maps of visual space. Little is known,  psychology and psychophysics to provide
however, about how the neuronal signals  quantitative accounts of human perfor-
within a sensory representation are inter- mance in a variety of discrimination tasks
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