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Policies of Trajectory Clustering in Index based on
R-trees for Moving Objects

ChaeHoon Ban' - JinGon Kim™ - BongGi Jun™ - BongHee Hong™"

ABSTRACT

The R-trees are usually used for an index of trajectories in moving-objects databases. However, they need to access a number of
nodes to trace same trajectories because of considering only a spatial proximity. Overlaps and dead spaces should be minimized to enhance
the performance of range queries in moving-objects indexes. Trajectories of moving-objects should be preserved to enhance the
performance of the trajectory queries. In this paper, we propose the TP3DR-tree(Trajectory Preserved 3DR-tree) using clusters of
trajectories for range and trajectory queries. The TP3DR-tree uses two split policies: one is a spatial splitting that splits the same
trajectory by clustering and the other is a time splitting that increases space utilization. In addition, we use connecting information in
non-leaf nodes to enhance the performance of combined-queries. OQur experiments show that the new index outperforms the others in

processing queries on various datasets.

Key Words : Moving Object Database, Spatiotemporal Database, Trajectory Query, Split Policy
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LNp, is an overfull node, Let LS,,ew‘be a new line segment.
PROCEDURE LeafNodeSplit(LN,,, LSe)
Line_Set = the collection of al! line segments within LN,
Group_Set = Groupping_trajectory(Line_Set)
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Group_Setis Groups that trajectories of same moving objects
PROCEDURE SpatialAxisSplit(G,,G,, Group_Set)
While { ! Group_Set.empty())
DG; = PickNext(Group_Set) // DG is Distribution Group
/lcalculate d1 = the area increase required in the covering rectangle
l1of G4 to include Group_Set; . Calculate d2 similarly for G,
/iChoose any Group whth maximum difference between d; and d,
IF (HighOverlapCheck(G.mbb, G,.mbb, DG.mbb) > HRO)
IsolatedTrajectory(G4, G,, DG)
ELSE
G1or G2 € DG;

// Adding the DG, to the Group with smaller area
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Group_Setis Groups that trajectories of same moving objects
PROCEDURE TimeAxisSplit{(Group_Set)
Gy //UCMBB(Until Changed MBB)
G2 // FixedMBB
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G;=DG,
ELSE
G,=DG;
5. HjHtY 2| FIIHE
3D R-treed] Af-ole olFAY HAHE Az U2 ug
= A 2 £ gt 9% A8 AR tE x4
AZEH Je =ZES A2 :E(Connected Node)zt 3t
o d4d x=to o3 ARE Ty Y 2L BRE
7EA A wE 2k #HF dAME (¥ 13)F 2o

CNInfo(Connected Node Information)o] #7&3%bth. CNInfo
T A xEukge] WEsE dasty, st Mo A
2 W ANEY g2 w259 A AFAS AAGer
A ued w= BgM 43 Zy2g8S sbssA sith
A ool A u|$A & A(Breadth first search)S 48
Fo2N FE wEoM g@d =274 HE AaglE AL
FHigste BEIAF == PEE 29 F Uk vdY =
=9 FxE (29 13)9 @)%
(28 13)9) @A 08 A
qM 7EdE H Mg Ed FE
FHPATE, O ARz Y @ Al
E =2 NNi22 714 NNi9| 94%E=4 B (CNInfo)Z
L

le.ﬂﬁ
4

OISHIE 9Ist A-E2] 7|8t Mol0IMel AN S2AAEIY HM 513

azlg 4byteEP5h_ node
e ==& 1024/28 = oF 36719
dEZE FIT ¢+ Ao whdd] vty o] 99 o]
FAARE Flete 7 a9 %EHC’] 1024/
(24+x0)=x2 Yehfol x| of E %

o oWt dZARE 27}5}—3
BTl AQlel oF 189w = 3

Aol mg webde o F Uk olRAL 63 HHAA
Ag g

G 4Hv HdE o] FHRA w2 53 A
o] ¢zelFolt}. Inner Range Queryd] ™3 Z#2 RSsq
FohH RS5ed RFE w29 dARE=ARE E3A
REE golx] dAFAR 7S e

[e=
¢
o

—

Mo fo

ol

(T2E 4) HlPY == SRR o

rlm
IIEL”
e}
lo
e
kd
)
o

RSpeis Result Set of the inner Range Query
Period is the Value of Outer Range Query
Algorithm SearchCombinedQuery (RSgq, period,, period,)
While(! RSrq.empty(})
LS; = RSrq. // LS is Line Segment
IF(LS; < period, || LS; > period,)}
RSrai-pop()
ELSE
PN € parent Node including LS;
CN, = PN.ConnectedNode(s)
ForEachitNn
LSrew = ConnectedTrajectory(LS;, CN;) //search connected trajectory
RSgra.n+1.push(LSnew)
End For Each
End while
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