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A Spatial and Temporal Evaluation Method
with Context Recognition Functions

Y OSHIHIDE HOSOKAWA' and YASUSHI KIYOKItt

In this paper, we propose a spatial and temporal evaluation method with context recogni-
tion functions. There are following two types of spatial and temporal data items: (type-1)
a coordinate, and (type-2) a pair of a coordinate and a context. We define an element for
pointing a location on a spatio-temporal space as a ‘context’, which is given by a linguistic
phrase for representing a position from the coordinate of a type-2 data items. We also define a
process for extracting spatial and temporal data items with the same context from a given set
of spatial and temporal data items as ‘context recognition’. The proposed method is realized
to evaluate equality, similarity and spatial and temporal relationships between two type-1 or
type-2 data items. By this, the proposed method makes it possible to expand the applicable
scope of spatial and temporal database systems, because conventional methods are applyed
to only type-1 data items. We also present an implementation method for realizing the pro-
posed spatial and temporal evaluation functions, and clarify feasibility and effectiveness of
our method by showing several experimental results.
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Fig.1 The main feature of a type-2 spatial and temporal
data item.
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Fig.2 An example of spatial evaluation with context

recognition functions (our method).
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Table 1 Boolean functions for evaluating spatial and temporal relationships used

in the experiments.
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Table 2 An example of the experimental data for the Method-1 (the proposed

method) in Experiment-1.
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20000602 in {2,20,52dVs,(256,162)}
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20000602 during {1,10,T1dVi,(19451001),(19451101) }

03 001000 200000000000000000000
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Table 3 An example of the experimental data for
the Method-2 (the conventional method) in
Experiment-1.
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Table 4 Linguistic phrases of temporal representations in

the articles used in the experiments.
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Table 5 Linguistic phrases of spatial representations in
the articles used in the experiments.
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Fig.3 The results of Experiment-1.
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Table 6 Queries for extracting temporal representations with the context ‘on’ in Experiment-1.
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Table 7 Queries used in Experiment-2.
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Table 8 Conditions for selecting coordinates used in the queries and the number
of correct data items.
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Fig.4 The results of Experiment-2.
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Table 9 A sample of the experimental data for Experimetn-3.
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Table 10 The retrieval conditions of the Query Groups used in Experiment-3.
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oog Nomo, {since} {t1ld_contain, 10, {1,10,T1dVi,(20000101),(20010601)}, null} 3
0oo win, {t1d_contain, 10, {1,10,T1dVi,(20000101),(20010101)}, null} 3
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{t1d_before, 10, {1,10,T1dVp,(19900101)}, null} 2
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Fig.5 The results of the Query Group-1 in Experiment-3.
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Fig.6 The results of the Query Group-2 in Experiment-3.
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Fig. 7 The results of the Query Group-3 in Experiment-3.
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Fig.8 The results of the Query Group-4 in Experiment-3.
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Fig.9 The results of the Query Group-5 in Experiment-3.
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Fig. 10 The results of the Query Group-6 in
Experiment-3.
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