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Abstract

Recently, advances in mobile communication and location identifying technology of the moving
object is evolving. Therefore, the location-based services based on request for service have
increased and a variety of the indexing for the position management of moving objects has been

studied. Because the index based on Euclidean space are no restricion of movement, it is difficult
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to apply to the real world. Also, there is additional cost to find adjacent road segments in road
networks—based indexing. Existing studies of fixed static objects such as buildings or hospitals are

not considered. In this paper,

we propose  an

efficient road networks-based indexing for

management of current positions. The proposed indexing partitions road networks by grids and has

integrated road connection informations

objects. Through the experiment,

and manage separated extra

indexing for fixed static

we show that the proposed indexing based on road networks

improves the performance of operation for search or update than existing indexing.

» Keyword : moving object, indexing, road network, road connection
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Table 1. Update data buffering Algorithms

Algorithms 1
input = ulaid, loc)
output : buffered u in grid of MG

1. MG M = searchMGu.cid);

2 if (isnm) = false ) then
3 deleteMGm): m.]VU —; usedSiols—
4 else

5 m = searchCoveredMG(U.loc);

6 endif

7. sl = true;

8 foreach D,, e inm.D,,
9 if (Ngy=tu)then

10 insetvGly, . D,y ) istu=false;
. endif

2. endfor

13 1f (istur) then

14. d = oreateOverflowPagel);

15 D, + addMG(d, m): insertVGlU):
6. endif

17. u.V,,+ usedSlols+;

8 11 (ulV, > MaxUpdPeGCell ) OF

19, ( usedSiots >= MaxSlots ) then
20, FlushingUpdates(m);

2. endif
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2 He| Eo|(Range query) 2| LTRIE

Table 2. Range query processing Algorithms

Algorithms 2
input © range (query range)
outout : ResultSet (object set)

1. ResutSet = null;
2. Setm g = getOveriapinMGlrange);
3 ety = oetRoedComet(Set,,, )

4 foreach Mo MG, in Set, .

5. foreach odect obiin MG,

6 1f obiOloc & range then

7. ResuiSet = Resutset U obj
8 endif

9 endfor

0. endfor

1. foreach dswagd Dy in Set,

12 buffer buf = getLoadPage( D)
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)

foreach object abj in but

if o € rage) and
14, (IdentifyingEntry(obj)

= CURRENT) then

15 ResultSet = ResultSet U obj;

T AR P duEL (X 209 2ok 2 304 2
B (range) 7} AA= &2 AZMG)S] J Set,, &
T} 2 e, Set,,, ol #&
A2 MGyl A= 3= POL 419 @tk e= ¥9)
B S 7P 4-8). viAHe 2 Set;, ., ol A%
=] Sl POL ARl & & IRIEIE sh 4 7hA 29X
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Table 3. Point-Of-Interest search Algorithms

g A 7HH A s

Agorithms 3
input = range (query range), type
output : ResultSet (object set)

1. ResuitSet = nul;

2 pointer Sty = nul

3 Set,,, = getOerapiMGilrange):

4 foreach Mva MG, in Set,,,
5 foreach pointer POl in MG{:eH
6 Set = Setiyy,, U PO
7. endfor

8  endfor

9.

foreach dskpageid Dd in Setmpuf

10, buffer buf = gefloadPage( [, 7);
1. foreach object obj in buf

2 1f MR M range) and
13 (obiinfo = tyoe) then

14 ResultSet = ResuitSet U obj
5 endif

6. endfor

7. endfor

Iv. 85 "7t

Al
=

£ =M ARKRE ARl 729 43S Holr] 3
71&S] A9l 719l LUGHAdN518 A% H71S #ﬁﬁfﬂt}
Aol ALgE Al 2Ee] FlEgo] 2 AT E o] S [
313 2tk Ago] AREE dlo]El= Brinkhoff7} xﬂﬁf& 2]
o]  AA7)(Generating  Network-Based — Moving
Object)[20, 2115 AR&3te] AAeaAct. Age] ALEE 4]
olg] AL 610570 =9} 7035709 oA B wapHe =
& g 23300l =29 A7) 2384 X 3010tk

4.

1]

£

(=

H 3 g5 Wil ARSE ALE £
Table 3. system environment for experiments

2 8
CPU Intel Core Quad QEB00, 24GHz

43

M2l M2 4GB

si= CiA3 160G

2 /| Window XP Professional

7Hed o104 Java (DK 1.6)

42 A8 A3l

TR olF AA 9] 73 digk 4% Hrlelth olF 7
Ao wlelElE 2000700 Al 100007 744 AAdEhH,
AQle] A58 Had [0
B3 ﬂéﬂ 10 4= A3
71E A} A ARle] YAl Agte] Tt
olF A 7 A& A%, AL A2
A2l EE} 7 o] 27 DolRle A
+ A4 <] 'l"7]' 7t E5E 71E )
ol¢} & Ay 71E LUGHAS] °]
5 AA 571 ~7} Q‘r‘g‘ 732 A Fol vz ZA2HDG)
B 9 e 47 S Hell tza o7 371
Ak Aok Aele oHE RS- FHolR|o] AgH o] e
T A 94X ARE 71AHL7) 93 nlgto] FrlHo
223 [/O H]8o]

>
flo pgr

(¢3

Vg 2 9YS wons s



e [Grid  —w—3 2hg

350 |
300 |
250 |
200 |
150

U223 1/0 34

2000 4000 6000 §000 10000

O1F HH M

T2 10. 241 oiklo]| Chist &S Hlw
Fig 10. Updating cost

(28 1] 9] A9 (range query)ol W3 s H7}t
ot} olF AAY] F= F 100007e]z Zo] T WY
(range)= A F7He] 1090014 902601 4d3E Regsidct

(& 11]9) Aze} 2o), At Ae] LUGHARTE Fe
A2l Aeol 953 & = Utk 7IEY] A= A9
g 7 Hold4E Ao wWeet AXe w=E FAx)
MG)9] BE Az} &9 t=a Az2HDRY #HolAE &
Aol 3t} ATk At Al 29 JAYRE A}
83l Aot HHE &Y § Utk

coens LG —s— 3 217]%

T2 1. Eol XM2lof CHEt &5 Hlm
Fig 11. Query processing cost

V.EE Y #F 0

k=3
T =

oo

-

B =RAAE T2 YEYT F7A o]F AAe] A
AAE ZE&Ho2 Ar] AT ARl FERE AT
ol 3l WAHE e TEYS AxgidE £
2 =29 AF ARG Q) Fxol| T8l A Az T
A 4= A BT 71E ARl VIS Al kel 4
A7F 28 B Wgto] HA| xF ST e 1, ¥
A} 22 FA AAE Felehe UG wE Fo Fe] Az
Aloll A" = A BTk % B7F At AL AIE )

4 g

& 7R g o)F AAe] ek 784 Akl e A

>,

of Hel Aol $4EL HAT 5 Ak

G5 Arat AP 2 ZAY
e} Aol AstEE BARE AT 5 Y A7t e
Sk o FAE A A PN ofF A9 o w}
2 ol 2219] 913 AR} ol T2 olAle] Aglo]
WS AolnE £2o] E Lo ofs) B2 ofF 2
A) 7k ARHRE Hol Foldle] 28E E2 ATRE}
G & S A A S A% 7P BEH T2
= slolA) A 71 Apstel At M) PEE FHY A
golok,

Acknowledgment

B e AdusE A=A AR - AedEE
BE71EHA ARIFAL] ATRIALOTFEZRCB)E 9

&l AT

mk
ot

tne

[1] K M Yeo, ]. H Ahn, “Location Based Service Tech
Standards,” Telectronics and
Trends, Vol 25, No. 6,

nologies and
Telecommunications
pp.11-19, 10 2010.

2] S H Lee K W. Mn, J. C Kim J W. Kim, ] H
Park, “Technical Trend of Location-Based Service,”
Telectronics and  Telecommunications Trends, Vol
20, No. 3, pp.33-42, 6 2006.

[B1 D H Ryy, H G Lee K H Kim “Trend of Service
and  Technology  for  uDisaster  Prevention”,
Telectronics  and  Telecommunications  Trends, Vol.
2, No. 4, pp.142-153, 8 2010.

[4 X Meng, and J. Chen, "Moving Objects Manage
ment,” Springer, pp.69-80, 2010

6]l H M Yu et al, "2008 Database white paper,” Korea
Database Promotion Center, pp.133-143, 2008

[6] M Yamnis et al, "R-Trees: Theory and Applications,”
Springer, pp.18-20, 2004

[71 LV NguyenDinh et al, "Spatio-Temporal Access



42

W FE A e W 62011, 10)

(8]

Methods part 2 (2003-2010)," Data Engineering,
Vol. 33, No. 2, pp46-55, June 2010

S, C Lim "An Indexing Schema for Predicting
Future-time  Positions of Moving Objects with
Frequently Varying Velocities,” The Korea Society of
computer and information Journal, Vol. 15 No. 5,
2331, 5 2010.

O] M H Jeong et a, “A Unified Index of Moving

(10]

Objects in Road Networks,” The Korean Institute of
Scientists Engineers Korea
Computer  Congress 2004, Vol. 31, No. 2 pp4=6,
2004

J. H Cheon et al, “UCN-Tree: A Unified Index for
Moving Objects in Constrained Networks,” Korea
Spatial Information Society journal, Vol. 8 No. 1,
pp37-57, 6 2006

Information and

[11] Yun Xia, S.  Prabhakar, "Q+Rtree! efficient
indexing for moving object databases” Database
Systems  for  Advanced  Applications 2003,
pp.175-182, March 2003,

[12] Y. Tao et al, "The TPRs-tree: an optimized spat
io-temporal access method for predictive queries,”
VLDB Journal, Vol. 29, pp.790-801 ,2003.

B K S Km S W Km T W Km K L I
"Fast indexing and updating method for moving
objects on road networks” Web Information
Systems  Engineering  Workshops 2003,  pp.34-42,
2004.

(14 K S. Bok, H W. Yoon, D. M Seo, S. M. Jang,

(15]

[16]

(17]

M-H Kim and J. S, YooIndexing the Current
Positions of Moving Objects on Road Networks” In
APWeb/WAIM Workshops, PR2AT-252,
HuangShan, China, June 2007.

Xiaopeng Xiong , Mohamed F. Mokbel , Walid G
Aref, "LUGrd: Updatetolerant Grid-based Index
ing for Moving Objects” Mohile Data Management
2006, p.13, Nara, Japan, May 2006.

J. Chen and X Meng, "Update-efficient indexing of
noving objects in road network” Geolnformatica,
Vol. 13, No. 4, pp.397-424, Decerrber 2009.

YN Silva, X. Xiong and WG Aref, "The RUM
-tree: supporting frequent updates in r-trees using

(18]

[19]

[20]

(21]

menos,”  VLDB  Joumal, Vol 18
PR.719-738, 2009

K S Bok J. S Yu "Trend of Moving ohject inde
xing” ‘The Korean Institite of Information
Scientists and Engineers Korea journal, Vol. 24,
No. 12, pp.38-46, 12 2006

J. Nevergelt, Hans Hinterberger, Kemmeth C. Sev
cdk, "The Grid File An Adaptable, Symmetric
Multikey File Structure” ACM  Transactions on
Database Systems, Vol. 9, No. 1, pp33-71, March
1934,

Thomas Brinkhoff, "A Framework for Generating
Network-Based Moving  Objects,”  Geoinformatica,
Vol. 6, No. 2, pp.153-180, June 2002

Generating Network-Based Moving  Objects,  hitp:/
/iapg jade-hs.de/personen/brinkhoff/generator/

No. 3

x xf 2 )
2 el 7
2009 : I3k AFER RS}

B

NI0EA : Asfelsk BHEI
Bla} B

HIEIZER), o5,

AL dlofefuo]
: neoprog@gmuail.com

PRk

g

M

L At Ak
ols}
Qsle AFEPLRE)
T}
@A ¢ Slaldiek AFE
0k} FERITR
L 33 dolEmlol 7]
= dloleilols Hlole]
»Ed

Email © hermit@dblabinha.ackr

r>
o>

5

2008 :



=2 EHA §39A

olF AAle dA 94 dHE AT &

s

42

ey
1998 : Slsifsk Ak
e}

T e
007 &A - A PR
Zakat AR}
POk ¢ Ho[HAER, o 5A
A, dloleMlol=
Email © wuchung@hoseo.edu

Y &

19744 ¢ stk sl
1978+ sk st
1990+ sk vt
1969 ¢ FeE ojek 7

a5 99

192~195 0 QB AL
Ak 274

~06 oS PR

FAE

06~200 - ?J?Slfﬂﬂ‘il ofet

e
R~ ¢ Qs A%

E}FSHL wg
19~ 0 RS s
€] AEVY
A0 ¢ F= FAE
2 Uile] el
T2 AR
BAECE 0 B} dlojejuo]
2, F7E dolH
wolz, A=l
B Al2E] e
m|tjo} dloje]

o)X

Fmail : hybae@inha.ackr



WWwWWw.KcCi.go.kr



