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Introduction

How do neural systems within the cerebral cortex in-
teract to produce cognitively based behavior? The an-
swer to this question is far from clear. even for simple
forms of cognition that can be explored in alert animals
in the neurophysiological laboratory. We may antici-
pate, however. that a satisfactory answer to this question
will eventually emerge through the coordinated appli-
cation of techniques and ideas from several disciplines
including neurophysiology. computational modeling.
decision theory, and the quantitative measurement of
behavior. In this paper | review the efforts of my labo-
ratory to investigate the neural basis of cognition in a
particular sensorimotor context: the visual discrimina-
tion of motion direction. Our ultimate goal is to un-
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derstand the neural systems that mediate the complete
cycle of discriminative behavior. from coding of the
sensory stimulus. through the discriminative mecha-
nisms that form psychophysical decisions. to the motor
circuits that program and execute the operant response.
I will not describe experimental results in detail: rather. [
will provide a general overview of our ecxperimental
approach. our primary findings. and the outstanding
issues that appear amenable to investigation in the near
future. The interested reader may consult published
papers for documentation of specific findings.

The discrimination paradigm

All of our experiments involve neurophysiological re-
cording or electrical microstimulation of selected struc-
tures in the central nervous system while rhesus monkeys
perform a rigorously controlled direction discrimination
task. The monkeys are trained to discriminate opposed
directions of coherent motion (up vs. down. right vs. left.
etc.) in a set of visual stimuli like those schematized in
Fig. 1. The stimuli are dynamic random dots plotted
sequentially on the face of a CRT screen at a very high
rate (6.67 kHz). After 45 ms. a dot is either displaced in
a specified direction (coherent motion) or replaced by
another dot at a random location on the screen (noise).
In one extreme form of the display. illustrated in the left-
hand panel of Fig. 1. all dots are positioned randomly so
that the display is pure noise. In this form. the display






