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Abstract  In order to support efficient query for the current and future position of massive and
uncertain moving objects, it urgently needs to propose effective and efficient index structures.
The existing algorithms focus on the efficiency of creating and maintaining the index structure or
the accuracy of index-based query processing, and the algorithms which take into consideration
the performance of both index maintenance and query performance are rarely reported. Aiming to
handle the drawbacks of existing algorithms, a new index called DISC-tree is proposed, which
uses R" -tree to manage the static road networks and employs low-cost R-tree to index trajectories
of moving objects that update in real time. Moreover, an associated structure integrates hash map
and doubly linked list is applied to index dynamic trajectories. The experiments are conducted on

synthetic datasets generated on the real map of Chengdu, and the results show that the DISC-tree
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can reduce the time cost of index creation and maintenance by an average gap of 39. 1% compared

with the classical NDTR-tree, as well as reduce the time cost of trajectory query by an average

gap of 24.1%. In addition, compared to the FNR-tree, the accuracy of range query is averagely

improved by about 31. 6%.
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This paper presents a two-tiered dynamic index structure
of moving objects based on constrained networks, called
DISC-tree, which considers the performance of index mainte-
nance and query performance. Empirical studies demonstrate
that the DISC-tree outperforms the NDTR-tree in time
performance of index creation and maintenance by an average
gap of 39.1%, and can reduce query time by an average gap
of 24.1%. In addition, compared to the FNR-tree, the
accuracy of range query is averagely improved by about

31.6%.



