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a#H4 « Professor Randall C. O’Reilly (University of Colorado Boulder)

i{#E H . The Emergence of Symbolic Cognition from Sensory-Motor Dynamics

FE 2 5 . One of the greatest mysteries of human cognition is how higher-level symbolic
processing emerges out of lower-level sensory-motor learning. We are developing
biologically-based computational models that explore this transition, in the domain of active
processing of visual displays, leading up to the ability to perform tasks such as the Raven’s
progressive matricies — a widely-used test of general fluid intelligence. It has been critical
to incorporate the functions of the deep neocortical layers, and their interactions with the
thalamus, to enable our models to exhibit the dynamic top-down attention required. These
attentional mechanisms interact with bidirectional excitatory connectivity in the superficial
cortical layers to support flexible access to visual information by executive function areas in

the prefrontal cortex and basal ganglia.
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