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Direction-aware Moving Object Range Query Algorithm in Road Network

DONG Tian-yang SHANG Yue-hui CHENG Qiang

(School of Computer Science and Technology,Zhejiang University of Technology, Hangzhou 310023, China)

Abstract The range query on moving objects in road network is one of the classical query methods in spatial query pro-
cessing, which has been widely used in many fields. However, there are still some shortcomings in the existing moving
object range query methods in road networks. On the one hand,most of them only consider the network distance, but
pay less attention to the movement direction of moving objects in road networks. On the other hand,a few query me-
thods considering the movement direction are based on Euclidean space and can’t not be applied to large-scale road net-
work to determine whether moving objects move toward query point. Aiming at the problem of accurately and efficiently
finding moving objects toward the query point in large and complex road network, this paper proposed a direction-aware
moving object range query algorithm in road network. In this method,R-tree and simple grid are taking as underlying in-
dex support,and an efficient determination method of moving object toward query point in road network is exploited.,so
as to efficiently query the moving object toward query point. At last, this paper designed experiments in terms of the
query range,the number of moving object and the number of grid partition to evaluate the performance of the proposed
algorithm. The experimental results show that the algorithm can achieve good query performance even in the case of
large-scale complex road network under the condition that the index configuration is reasonable.

Keywords Direction-aware, Road network, Moving object, Range query
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Fig. 6 Direction-aware moving object range query in road network
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TR LSRN Q. I AL S LA F Sy 2z U5 1) JgR R A
PO 47 JR W B 205 T, 5 JU) 5 NG 5 BA 20 PP BB o — A5 s B AR
YT T R AR R AR L R A U 4k
LI — A B TS R A5 R dx S A e 5 TR — AR50
ARSI A B R R JE IR X Kl LT A # 3
X4 MR BB Gy a5, M AR L9 R T — 2 4B 30, 45 W A
0 1o A ) A B R R Sl 0 B R T Wk SRS Bl X
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R BH A5 < 5 1] SR B 0 RS 20 0 R Bl A ) Bk 215

L& 380 A5 360 5 A9 o I BE 2 /N T A AR - DR %8S 8l %)
LIMAGERE T B 4 L F
SR LRI TR I 1] SRR B4 T RS 2 %) G 9 I £ i 1Y
KA TP
Bk 1 Ty R A B T R Sl ok 4% 3 e A R A vk
A AR g, A AR
i Y < £ 900 U TR PR 9T A A 1 A5 0 A Y B RS B X &R resultSet
1. resultSet=0
2. candidateSet= ()
L/ PATER GG Bl A ify =/
. candidateSet=gridEuclideanRange(q, 1)
. edges=rtreeEuclideanRange(q,r)
L/ R R LT PRl A B3 A R R T/
. localNetwork= createRoadNetwork(copyOf(edges) )
L/ TR SR TR T B AR A T A A 9 A0 B AN F R
HEFF MG T AR S GBS « /
9. belongedEdge=findEdge(q, edges)
10. localNetwork. addVertex(q.belongedEdge)

o N oy U1 e w

11. vertexPriorityQueue= computeDistance(localNetwork,q)
12. visitedEdge= @

13,/ % J7 [ JEH ) B P 7 J > /

14. While !vertexPriorityQueue. isEmpty() do

15.  minVertex=vertexPriorityQueue. poll()

16. adjEdges=getAdjEdges(minVertex)

17.  for each edge e in adjEdges do

18. if visitedEdge. contain(e) then

19. visitedEdge. add(e)

20. points=mobileObjectMapping(e,0)

21. for each point p in points do

22. if isOrientated(p, e, minVertex) then//J| W X} 42 7 ] J2&
A ] Y TR A

23. dist=computeDistance(p,e)

24. if dist<<r then/ /7 I [ 1 85 /1N T [Bl v, U4 22 35 ni 1

NG5 R4

25. resultSet. add(p)

26. end if

27. end if

28. end for

29. end if

30. end for

31. end while

32. return resultSet
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B 00N R] , A RE AR b 23 BT B I A OR . SEgma R SR,
TSR E A I AT SR RIS A 4 1 A R0
5.1 ZEWigit

AR ST S B B T B 0 BRI A B R S s L R 1R
F1, H J Los Angeles # M B4 2k J + TIGER/Line, &4
193948 A~ 18 #% W 4. 265489 7% iH 5 %% 3 X & £ 4R

Brinkoff [ /#4545 01 #5124z g, H7E Los Angeles ¥ A
1) 43 A AH X #1580 9 10000~100000,,

* 1 LA

Table 1 Experimental data
5L H HE
Los Angeles # [ i1 / % 265489
Los Angeles ¥ F 47 & /4> 193948

% 33 K /A 10000~ 100000

STU R JR R R G Java B F S a8 T IR EE O DU A%
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INFERY 64 {7 Windows 7 &%,

Bk B PERE T AT T B8 i CPU PAT I 1) e 4 2, AR v 52
T30 gk 4 o A A i 43 0 A T AR 43 B RS Bl
VA B A ) 315 R 2 A8 0T A 36 B 18] (4 5 . 2% 0 ) A i) T I
e T A 4 457 B X ) B TR A A R R T (LY A B R X
Mo 4R FE 0 G B dm AR G o, Y HL A 9 I T A T i
7 i X (8% T B A Bl W G A i L A A R AR L S
It KT 1000 AR B - A i R A 30, 8805 GE T 73 — ik
U 1 A 900 T 5 19 F ) o 483207 289 2 90 I TR Ay e 26 1) 52 3 45
RHAT AT . ST B & A S EU BOA T B AR 2 A

®2 LRBASHE

Table 2 Setting of experimental default parameters

x4 A
R-tree 1 & %% Kk % & /entries 50
R-tree ¥ & % /N & & /entries 20
AR 2 HE /A 1000 * 1000
5t HE/ A 50000
& 35 B 4 12 /km 5

5.2 AXEBREREHN
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(1) £ $) 30 Bl 2 42 0 2 0 4 B Y 52 il
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AT LA A S R A A B B v, T ) SRR Y B R
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Fig. 9 Change of query time in direction-aware network moving

object range query with range radius
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Fig. 12 Change of performance of range query with the number of
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with number of moving objects
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Fig. 18 Change of query time with number of moving objects in

road network during the expansion phase
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