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Design and Implementation of Trajectory Preservation Indices for
Location Based Query Processing
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Abstract

With the rapid development of wireless communication and mobile equipment, many
applications for location-based services have been emerging. Moving objects such as
vehicles and ships change their positions over time. Moving objects have their moving path,
called the trajectory, because they move continuously. To monitor the trajectory of moving
objects in a large scale database system, an efficient indexing scheme to processed queries
related to trajectories is required.
In this paper, we focus on the issues of minimizing the dead space of index structures. The
Minimum Bounding Boxes (MBBs) of non-leaf nodes in trajectory-preserving indexing
schemes have large amounts of dead space since trajectory preservation is achieved at the
sacrifice of the spatial locality of trajectories. In this thesis, we propose entry relocating
technigues to reduce dead space and overlaps in non-ieaf nodes. we present performance
studies that compare the proposed index schemes with the TB-tree and the Rx-tree under a
varying set of spatio-temporal queries.
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Algorithm MARSplit(N)
MAR1 [Select Victim] Apply Algorithm SelectVictim(N} to choose an entry EV to be the element of the new
node.
MAR2 [Assign entries to nodes] Add the victim EV to the new node N’ and add the others in
the original node N, called p’ .

Algorithm SelectVictim(N)

SV1 [Calculate the Area of Entries excluding an entry Ei in the given time condition]
di=area(MBB(Ni)), Ni = N - {Ei}, N « Ei, Eitime C la.

SV2 [Choose the most wasteful entry] Choose any entry with the minimum d.
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Algorithm Insert(N,E)
INS1 Invoke FindNode(N,E) to select a leaf node N°  which a predecessor of E.
INS2 IF node N' is not found, Create the new leaf node N’
INS3 Insert new segment E in N .
INS4 AdjustTree(N’ )

Algorithm AdjustTree(N)

ADJ1 IF N is the root, return:

ADJ2 If N is overflow, Invoke MARSpIit{N)

ADJ3 Let P be the parent node of N, Let En be entries in N
Adjust MBB(En) so that it tightly encloses all entry MBRs in N

ADJ4 Set N=P and repeat from ADJ1
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Algorithm RelocatingEntry(N)

N. Stop if no candidate node is found.
RE2 [Select Target Node]

={Ci}).

Stop if no target node is found.

RE2

RE1 [Find Candidate Nodes] Find candidate nodes

Select a target node T containing an entry Ei that could
maximally reduce dead spaces by exchanging with an entrv Ej in node N. (EieT, EjeN, T

RE3 [Exchange Entries] Exchange entry Ei with entry Ej in nodes T and N. Repeat from

{Ci} that overlap with an event node
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