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An Improved Split Algorithm for Indexing of Moving Object Trajectories

Hyun-Jun Jeon' - Ju-Hyun Park™ - Hee-Suk Park’™ - Woo-Hyun Cho™""

ABSTRACT

Recently. use of various position base servicesthat collect position information for moving object and utilize in real life is increasing by
the development of wireless network technology. Accordingly, new index structures are required to efficiently retrieve the consecutive
positions of moving objects. This paper addresses an improved trajectory split algorithm for the purpose of efficiently supporting
spatio-temporal range queries using index structures that use Minimum Bounding Rectangles(MBR) as trajectory approximations. We
consider volume of Extended Minimum Bounding Rectangles (EMBR) to be determined by average size of range queries. Also, Use a
prionty queue to speed up our process. This algorithm gives in general sub-optimal solutions with respect to search space. Our improved

trajectory split algorithm is going to derive minimizing volume of EMBRs better than previously proposed split algorithm.

Keywords : Trajectory Splitting, Moving Object, Spatiotemporal Indexing, Range Query, Moving Database
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Algorithm-1 : Optimal Split for a Trajectory

Input: A set of Trajectory’s Points(Po, Py, ..., Pu),
Query size.

Output: A set of MBRs that cover the trajectory.

1) For each l( 1 € / <n)
Compute sum of EMBRs volume such that
following holds:
E[0,n)= min(E,,[0, /1+ ELj.n))

2) Select minimal sum of EMBRs volume
3) Construct MBRs corresponding to each j
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Algorithm-2 : Improved Split for a Trajectory

Input: A set of Trajectory’s Points(Po, Py, ..., Pu),
Query size.

Output: A set of MBRs that cover the trajectory.

1)Construct full split MBRs M,[0,n]
2) For each i (0Si<n—1)

Compute EMBRs volume for merging M[i.i+1]
with Mli+1,i+2]

store KEY..2 in a priority queue such that
following holds:

KEY . = Eli,i+2]-(E[i,i+1)+ E[i+1,i+2])

3)While [KE Y. in the root node of the priority queue
is negative)
Use the priority queue to merge the pair of
consecutive  M,[0,7] that give the biggest
decrease in EMBR volume;
Update the priority queue with the new merged

Algorithm-3 : Split with limited K splits for a Trajectory
Input: A set of Trajectory’s Points(Py, Py, ..., Pa),
Query size.
Output: A set of MBRs with k splits that cover the
trajectory.

1) Compute a set of MBRs using Algorithm-2

2) While (/>k)
Use the priority queue to merge the pair of
consecutive  M,[0,n] that give the smallest
increase in EMBR volume;
Update the priority queue with the new merged
MBR
I=1-1

MBR,;
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