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The Expression and Modeling of Relationship Evolution of Spatio-temporal Objects of Multi-
granularity based on Time-dependent Network
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Abstract: The modern expression and modeling of spatial objects is more related to the description of spatial
and temporal data of multi-granularity than the correlation of spatio-temporal objects of multi-granularity. Multi-
granularity expression of spatio-temporal object is a new method of expressing the temporal and spatial objects.
The evolution of spatio- temporal objects is abstracted as a complex network. In this paper, based on the
representation of spatio- temporal objects of multi granularity, the evolution process is formally defined. We
present an initial model for constructing the process of relationship evolution with time-dependent network. In
this paper, through the description and expression of the relation with the evolution process of returning farmland
to forest based on time slices, we construct a dynamic and real-time network model and abstract the evolution
process of object relationship of returning farmland to forests. We applied time-dependent network to clarify the
evolutionary process of spatio-temporal object of multi-granularity relations, and initial expression and modeling
of the evolution process. This method can make the object relation change more clearly, improve its hierarchy
and efficiency, and lay the foundation for the study of the relationship of spatio- temporal objects of multi-
granularity.
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Fig. 1 The components of spatio-temporal objects
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Fig. 2 A time varying network at two time points
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Fig. 3 The evolution process of the time slices of the directed graph of the correlation of spatio-temporal objects of multi-granularity
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