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A Novel Framework DLCS for Qualitative Spatial Reasoning and
Its Operations

TAKAO SUMITOMOt and KAZUKO TAKAHASHIt

We propose a novel framework DLCS for qualitative spatial reasoning, and the operations
on the DLCS representations. Qualitative spatial reasoning is a method which treats images
or figures not quantitatively as numeral data but qualitatively by extracting the information
necessary for a purpose. Small amount of data processing at a high speed is available in this
method. DLCS is a symbolic representation for the figure on n-dimensional space, which fo-
cuses on the connection of regions. It is based on the simple objects, Dots, Lines, Circuits and
Spheres, and the constraints on them. The qualitative spatial reasoning methods proposed so
far are either; easy to implement but low reasoning power since the model is too coarse; or
with high reasoning power but hard to implement. DLCS representation has enough reasoning
power by distinguishing the various types of connections of regions, and is easy to implement
by taking the simple objects as its basis. Moreover, symbolic representation based on objects
enables intelligent reasoning which is not available for nuclear data. A DLCS representation
corresponds to the figures in the 2-dimensional space. We define the operations on DLCS
representations, and show that they correspond to transformations of the figures. Moreover,
DLCS is upper compatible with the existing qualitative spatial reasoning methods such as
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