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Abstract  The spatial change is a hot-spot in spatial information processing. The identity-based
change is one of the key problems in spatial change. The previous works focused on the represen-
tation, and can be improved in the knowledge based reasoning. So we study the identity change
based spatio-temporal reasoning. Formal semantics of the identity-based change is given based on
multi-stage graph and set theory. A binary relation model is defined. With regard to the basic re-
lation, a constructive algorithm for constraints satisfaction problem is proposed and the algebra-
closure algorithm is proved sufficiently. As for the full relation, a consistent scene algorithm is
provided. Theoretical analysis and experiment both show this method can solve the representation
and reasoning of the identity change with incomplete or incorrect information, while the previous

works couldn’t deal with them.
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Background

The spatial change is a pervasive phenomenon in ocea-
nography, meteorology, environment and many other do-
mains. It’s also a research topic for video and image sequence
analysis. Besides quantitative methods like spatio-temporal
database, the qualitative spatial change also gains much con-
cern. One of their common features is that they are all ab-
stract data models. A certain changing procedure is represen-
ted by a graph. In this paper we give a binary relation model
of identity based spatial change, which can be regarded as a
knowledge model. There are few differences between a
knowledge model and a data model. A knowledge model
should satisfy some conditions such as: (1) A knowledge
model represents some common patterns, while a data model
simply records a single procedure. Tasks like query language
or data mining require knowledge models. (2) A knowledge
model supports incomplete or uncertain information, while
most data models can’t. (3) By using a knowledge model,
reasoning methods can be performed to infer unknown infor-
mation. Spatio-temporal Reasoning (STR for short), a sub-

topic of Artificial Intelligence, tackles the spatio-temporal
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knowledge representation and reasoning. The representation
and reasoning for temporal, spatial relations are studied in
STR. Identity based change is the most prime form of spatial
change. It is a key issue in object tracking of video, cadastre
management etc. But knowledge model for identity based
change has not been reported before.
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communication. We investigate the qualitative representation
and reasoning for identity based change in this paper. Our
method can be regarded as a knowledge model since it satis-
fies the three conditions listed above. It is useful to many ap-
plications like complex spatio-temporal query and reasoning

with incomplete information.



