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(Design and Implementation of Trajectory Riving Tree for
Combined Queries in Moving Object Databases)

t % 5 tHH
I oo £ g 3 xof &

=3

(Duksung Lim) (Bonggl Jun) {Bonghee Hong) {Dae-Soo Cho)

2 Y oA A Wt AXNE WS EAY olEA ARE HAl¥ez REHE % 42 7}
Ak o}FA #AF doletd] wig AF R AML A o)FA dHeolehlolja AWM ZLA
Holel H2 Wyo] "asith 53 AF A4E AT dEAY A ¥ BF Aol gdule] 93
A AFHe) YR EL T%'G}r HZE FTEIT. 28y, 99 FYo] -5 A0 e 2E 43S
F&37] A% Hlgol B2 @S /o v, A1 FE A7 A9 WY A$ == 719 FHo
Wl ol JHule A1F 7”5‘] Hlgo] & B3] It

o] =FIAME o]FA wlojeljojioA B3 HoE FEHLE i—]a]%}ﬂ -?—]311 TR-tree® A|A}3c}
TR-treee A% AE 93 A3 2E € 9% =29 438 F7MM7 1, A9 AHg A3 AP
493 MBB(Minimum Bounding Box)¢} 3L #aA7le =28 A3 & —‘L Agsl= E4g 7HA

o). 4% FriolA TR-treee STR-tree, TB-treed] B8 A9 A% vlwolA HF 5% == H 3
—’}‘-2 EdZ S Ed] =Y

FINE : o|FA) dleletolz, o) FA] M2l 49 29, HF A

Abstract Moving objects have characteristics that they change continuously their positions over
time. The movement of moving objects should be stored on trajectories for processing past queries.
Moving objects databases need to provide spatio-temporal index for handling moving objects queries
like combined queries. Combined queries consist of a range query selecting trajectories within a
specific range and a trajectory query extracting to parts of the whole trajectory. Access methods
showing good performance in range queries have a shortcoming that the cost of processing trajectory
queries is high. On the other hand, trajectory~based index schemes like the TB-tree are not suitable
for range queries because of high overlaps between index nodes.

This paper proposes new TR(Trajectory Riving)-tree which is revised for efficiently processing the
combined queries. This index scheme has several features like the trajectory preservation, the increase
of the capacity of leaf nodes, and the logical trajectory riving in order to reduce dead space and high
overlap between bounding boxes of nodes. In our performance study, the number of node access for
combined queries in TR-tree is about 25% less than the STR-tree and the TB-tree.
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Algorithm Inserf(N,E)
Invoke FindNode(N,E)
IF node N” is not found,
ChooseSubtres(N,E)
Compute OR using entries E in parent node of N’
IF N” has space
IFTR >1
Invoke Split(N’)
ELSE IF OR > MOR
Invoke SplitGM(N"}
ELSE
Insert E
ELSE Invoke Split(N")
AdjustTree(N")
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Algorithm SplitGM(N)
Split the GM of N into GM’ and GM'(fixed MBB) by least
overlap enlargment

Algorithm  Split(N)
If node is a non-leafNode(N)
Invoke SplitNon-leafNode(N)
ELSE
Invoke SplitLeafNode(N)

Algorithm SplitLeafNode(N)
Put new node entry into a new node

Algorithm SplitNon-leafNode(N)
If TimeSplitCheck(N)
Split the MBB of N into GM and GM™
ELSE IF SpaceSplitCheck(N)
Split the MBB of N into two GMs
ELSE TimeSplit(N)
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