
Abstract:

Strong Spatial Cognition : a new paradigm for spatial problem solving

Computational  problem solving requires  (1)  the  formal  representation of  the

problem; (2) the solution of the formalized problem; and (3) the interpretation of

the solution in terms of the problem domain. In the case of spatial problems

this involves two transformations between the spatial and the formal domain.

Natural cognitive agents (humans and animals) avoid these transformations; they

employ spatial  affordances to solve problems directly in the spatial  domain,

whenever  possible.  In  my  talk  I  will  present  the  Strong  Spatial  Cognition
paradigm.  This  paradigm makes  direct  use  of  spatial  structures  and  spatial

affordances (‘knowledge in the world’)  in the physical  or  conceptual  spatial

domain. Computation shifts from object-level reasoning (spatial calculi) to meta-

level reasoning about spatial reference systems, spatial perception, and spatial

operations. I will provide examples of spatial problems that can be solved in the

strong spatial cognition paradigm and discuss crucial properties of space that

help avoid the computational complexity trap in spatial reasoning. I will argue

that the new paradigm is suitable for today’s autonomous robotic systems and

may have uses well beyond the spatial domain.
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