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A Network Reconstruction Approach for Mobile kNN Queries on
Time-dependent Road Networks
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Abstract Recently much attention has been focused on spatial query processing schemes over road networks.
On static networks, the use of spatial indices, such as distance indices, regional adjacency indices based on space
partitioning, provides efficient processing schemes that prune search space for spatial queries, such as kNN, RkNN,
etc. On the other hand, these indices are not directly applicable to practical road networks, where their traffics are
time-dependent. To cope with this problem, a new scheme for spatial query processing is proposed for mobile objects
by using network reconstruction. In our approach, assuming moving areas of mobile objects, upper/lower-bound
moving costs to objects are calculated in their areas beforehand, and two types of cells are generated as neighbor-
hoods of mobile objects. By use of this preprocessing, an efficient query processing algorithm is proposed against
kNN over time-dependent networks. Numerical simulations are also provided for investigation of this scheme on
both time-dependent road networks and digital road maps with simulated traffics as practical settings.
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