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Column Structures on the Neocortex as a Basis of Symbolic Representation
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To solve the symbol grounding problem, pre-symbol concepts which can be indicated by symbols should be constructed
from the external world input. Because the pre-symbol generation technologies are not achieved until now, comparing with
neural mechanisms of human cognitive system will be fruitful. Pre-symbols should be static specific cluster in state space,
because they are indicatable by symbols. In the state of the current technologies, some kind of information representation
will promote such nature of specificity. One is a representation constrained to low dimensional space by non-liner
transformation like the SOM. Another choice is the sparse representation. The hypercolumns which mainly exist on sensory
area in human neocortex can associate with the sparse representation, because each hypercolumn has competitive neural

mechanism inside. In future, static nature should be introduced for sparse representation such as a invariance search

technology, but it is just sprout stage.
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