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Design of A Moving Object Management System
for Tracking Vehicle Location

Yoon Ae Ahn'-Dong Ho Kim'' - Keun Ho Ryu''

ABSTRACT

Moving object management systems manage spatiotemporal data, which change their location over time such as people, animals, and cars.
These moving object management systems can be applied. to vehicle location tracking, digital battlefield, location-based service, and so on, The
existing moving object management systems only manage past or future lo¢ation of the ‘moving ohjécts sepatately. Therefore, they cannot suggest
estimation method of .uncertain past or future location of the moving objects. In this paper, we propose a maoving object management system,
which not only manages historical data of the moving vbjects, but also predicts past and future location of the moving objects using historical
data stored in database, We define the moving objects for vehicle location tracking and propose a moving object database structure. Finally,
we suggest an execution model of the proposed system and apply the execution model to a virtual scenario for vehicle tracking.

FIRE : X8 HIX FH(Vehicle Location Tracking), 0| M 22| AlAM(Moving Object Management System), S8a8t Izl #3
(Prediction of Uncertain Location)
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End
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End
Algorithm data_store ( Carld, time, x, y)
NG => Carld 1 A% ARA, time: NT 3 v 2 H/B & v yFHEF
Begin
FleetHistoryol. Carld, time, x, y& 7P A2E FE 49
FleetCuwrrenti 41 Carld & 7}l A8 H 4
(A A7 nuile) ohyd) Then
Carld B 7Y% 5592 time, x, y 54 & 44
Else
FleetCurrent?ll Carld, time, x, v& 7HE A2 FF A
End

TR 84 | F7(OE) A k]
Header 1 dolel A4 #nl
Size 4 Size ol§2| dloj¥ o
Code 1 WAl 8 25
Carld 4 e 8 ID
X 4 A5 HA A3 X Hi
Y 4 Aurel dA A4X Y i
Time 3 HA AN/ E/R)
Validity 1 delg %84 o%
Dummy 9 oAy ¥ F7) dlold g FE

olF ko] MM ol FAHRE <R 5> & TEE Y
A Az Fo0e) wet dlold 2ud e doly 20

(218 5) XS HE 3 MY 12|

(19 5l A data_translators HolH 2H8& B3 =4
d AxAR gzl FolA o|% A do]efulojze] HA A
A9 CariD, X, Y, Time ¥-29 3& 8% A8y 2 9@
o} zaln Wiy dlolelt data_store RE S T3 o] A4
djo]Etsjo] 2o #2¥ch data_store ol 43 FleetHistory @
doldel MES CarlD X, Y, Time & 7M1 FEE Y
stet, wkek, FleetCurrent B #lol Aol Carld & 7R & HE 0
A X, Y, Time $43& B85, 1384 &2W CarlD,
X, Y, Timed& 7M1= N2 FES Fgect

5. Mot Alade) AY 28 9 S

of oM M Naghel AMAY T AL AA G
o 2@ 2 Aok Alegg T Alve oo A st TEFE A
o 34 AARE ol % A #e] Aage Ay FHE Bl

51 Alxglel B2

AL ol AA el Mg A FHL (2d™
6)3 o} Ao} £ P HHAY Ax MR oy F
A g AgRe] F REoR Yol dydr. Ao £
BEAE A Ay REdME AHER doE HEe} o
T AH QA HEE & F 2 G TA] ARGl A uhE
grh, dole] A 2 A% FEoME RN FAHE
AN AF HAAALE FASIL o] F wolH oA A
e,

(19 6)9] A8 2d& 4§ g 4¥d o953 v



e N AR
e HEl BR

<Fo Y 3 BB A M2l $8> <Hole #4 ¥ WY B>
(8 6) 0| N H2| Aj2He S5 2y

AA, 54 2ol (1" 73} Zo] Mg Alie] AUtE o)
A GEdER £og olFstn i, o W A AR
= 5% A0 dojy Zog B3 FA"GR A&
TAE AAFRE 4439 GnF (29 59 o] Aed
X, 3348004 AT <H 2>, <H 3>, <F 4>% 7o) Fleet-
Object, FleetCurrent, FleetHistory @dlo]do]l 4z A
FEh ofet T AFe olF AL A& 9o FHA
g g

Mo IR
o

e -

I 08Al o5 5
G, (0180904445008,

(28 ) Mg ol W of

(2" 73} ol o) Fate AFe] ANYRE Edjz A
to] A= F4L 4¥ed.

o8] 1:20023 19 19 087} 0889 kg o] ‘fleet 1’
ol xge] Y& s

ARgAE Ao 1o] YHEHT (29 6)8) 4¥ RddAg ¢
ol A MAE e BFI|7 +dHch €4 2Fd 49 ¢
o] g A|He| tidt ol F HAle AAE HAE= Feojm
2,3249] o)F A A& F position_at ANAI} FEE
. 5 HAZ, o]F AH A4 M2|7)7t $BE v} position_at
At 4239 (2 DA 7ed SnalES B8 A
€}, o] w FleetObject & #jol o)A Nameo] ‘fleet_1'91 A
A9 Carld 3565834557} A 11, FleetCurrent® Fleet-

X2 RIK FHE HB O1E MM BE) Al2BI HAH 833

History €#o]Ao]A 20021 1€ 19 08N 8%l &%=+
x, y) 3 & FAFT 28U <E D9 (TP NAA B
T gl%el, 084 0BE e #FEE HFe) 94X ARE vol¥
Wlol o] AsA] Gkt wrebA A WAz BHAH A
He 7|7t s, 08A] (8% A9 Aol HAcm
A A4 34 280 HYErt 4318 (29 9 ¢nyF
of 8js #A fA 24 2Eo| AAPdr)

(E 6) 2 1%l $HB A3l HME 9ix| R

Time X Y
2002-03-01-08-05-00 20180984 44541008
2002-03-01-08-10-00 20188851 445188.38

<& 6> #AAH 93X 4L H 8 FleetHistory 2 #lo) Ao
A HAE 084 0589 A& FHE (201809.84, 445410.08)%9F
0841 104-2] 9& 3 E (20188851, 445188.38)0|t}, o] & ¢
AR BE A8 4314 (19 3)9 BA 944 34 Ak 2
HE A4 E 08A 0889 A #HEE(201857.042, 445277.06)
ol ©rh o A9 29] H¢E MurA

e F9 2:°2002d 1€ 14 08X 238 A& o] ‘fleet 1’
< A A8 HAsA L

e 29) £ RHL Ao 1% FY3ty, doleiHo]xo

A2 ge vide o] Al dig A Art 279

ok weby 4328 (29 99 duFd o8 vl 94x F

A Bl ddgn. of wf vjg AKX FHo AEHE ol

AANRE 4] AFE deblE N9 ol 481 718

CE 7 02l $1%| $HE 28 2ME 2x e

Time X Y
2002-03-01-08-06-00 201809.84 44541008
2002-03-01-08-10-00 20188851 445188.38
20022-03-01-08-15-00 20197433 444973.82
2002-03-01-08-20-00 202063.00 44475569

<E 7>& v|¥ 1A FHE 93 FleetHistory dalol4
X AN Ul e olF fAHFH eIt o] 94X HRE of
B3te] 4324 (29 99 P A A A AR Y4
¥ 084 2389 A7 914 FEE (202101.632, 444624.821)°]
€rh

52 7Hd MGl W ¥

AL olF AA e Aad 7z R dudES M
Alue] o) H-g3tel FASGY. WA, MEA F8 THE
2olA atFo] olEdT A& W, 58 BH oz olF e
A2 FRE £ ol doleuel e AL Aot
Holel 44& 918 ZEUS 37 AR &) A2 234
A& dolewel2o B ot AR E YY) ALE



834 BEXMeST=RX D M-DE M5E(2002.10)

g 93 #3E TM #E AAE BE Hej) olF Ao
A2 ARE 2709 AAe] wis) oF 1504449 o]F RES
Agsdet, F8-S WindowsO8/NT/2000 $4 M4 &4
A Java TEaHY Aojgk SQL MW E AHEErh FEY
49l 49 Awte] A& 2 7hA BolwW Y& 2o}

(28 8) o= Holg M o

(1% 8)& o]y HejolHol A ge fAAARE HAT 3
e AR AE oA FHA 2HE FHuoltt o] |
olfel Agd HAR ohlet FUT Ao wE FallA
Ao Ak 4 AR % 84 AR HolBkE HHel 7y

(1 9% AW vt 'SL1-2358' A7 2002 3¢
190 084 004 ~2002' 39 1Y 094 008" 744 &% A A
(trajectory) %, °]& F2F HAE 43 shdelth 29 3
Hel 4% HAE o= dolguolzel HgH gl ¢
A REE Holm, XY Ak e olF A4S B
st Qo

(2€ 1008 AAFHE7} 'CB 2-7584'?) A Ao} ‘SL 1-2358'

N
.

(N
27T

L oo

AN
¥
-,

Py
*'5'
‘A

R

b
AT
2

=1
v

)

i MO RS BRI RIMAT QLIL
4

e

(8 10) olF Xi&ke| Hal ZM of

S

QA A7k 2002 39 19 144 008~20024 39 12 154]
008 74X olE% Aue T AN AdE BAY A
siwolth. sjule] 9% HAE Yo FYW 45 AYA
T ol Al 9% HE L Az A4 Aot YeuE, o
8% guol § AAQ o] HEE Holm Yk

6.9 &

A 93] FNE A8 FAA AFE o F HA #e
A2 EE el wloleuol oA HA g vlgfe] X
ARE FAd #sa] Rec)h gl Y oy 934
HE ol&alo] dolpuo]zel AHPER ¥ o)F A9
BHYT A 4 v A FH dHE AN Eakn
outh. meba o] oAt olgl Ze dHE BAT 4 gl
T ol% AA el Alasle AEAt ol H8 WA, ol
F A T Alzdel Hed Ay 94 JRE 2y g
Aot ela olF A A4 Hels), BT 94X A,
AT A AAFR 2 A7) o)F AA do]E o]
28 TR ol Ny T A" 74 9 A s
& AAESATE obal Agh Alave d8 2d 9 s A
e eg A8 rd datE ok

Algh N29e g e BEAL A AN, 7]1F0)
M o2 FelEY olF AAle 2A F v HXAYR
g #fute] dolp ol &8 ol &5t FAo BEPTh A,
diole wo] 2o AAEA e FAY H3 HRE FHF
o A, 2 93] @A r]e] B4l W vl ol R Qs 94
HEE A 2 2S5 771 vy 9AE 248

A o] mHEAA A A ade A BF felg H%
e-logistics A1 4=¥ Wl o]% WA ge] Mo &7 =
REEIYLR N Folck n¥id olF AAY A uF
& Aol me} et SobEle B4E b gk &
Fofly: d&F ol% A4 doly Helg Y% a4 gy
el oigh At r JsE Aol



#nEd

(1] A%8, “dd a5 A2, YA 4164 46E,
pp.5-13, 1998,

2] 48%, A4+, “BF AuMu28 98 A vt ol
o] &% WE EHAA Ao Auby el of#et H-E", #5
%4 Technical Memo, May, 1997. : ‘

381 ¢, “GHEFHE A Fd AESF A2HECVOIY
Aul 29 7] e”, AR e =), #1698 M6E, pp.30-35, 1998,

[4] R. Casey, “Automatic Vehicle Location Successful Transit
Applications,” A Cross-Cutting Study, in Intelligent Trans-
portation Systems Electronic Document Library, Document
No. 11487, U.S DOT Publication No.FHWA - JPQ~99-022,
Aug., 2000, http//www its.dot.gov/itsweb/welcome htm,

[5] M. Erwig, R. H. Guting, M. Schneider, and M. Vagirgiannis,
“Abstract and Discrete Modeling of Spatio-Temporal Data
Types,” Chorochronos Technical Report, CH-98-14, 1998,

[6] M. Erwig, R. H. Giiting, M. Schneider, and M. Vazirgiannis,
“Spatio-Temporal Data Types : An Approach to Modeling
and Querying Moving Objects in Databases”, Geolnfor-
matica Vol.3, No.3, pp.269-296, 1999,

{71 R. H. Guting, and et. al, “A Foundation for Representing
and Querying Moving Objects,” ACM Transactions on Data~
base Systems, Vol.25, No.l, pp.1-42, 2000.

[8] L. Forlizzi, R. H. Giiting, E. Nardelli, and M. Schoeider, “A
Data Model and Data Structures for Moving Objects Data-
bases,” Proc. of the ACM SIGMOD Conference, pp.319-330,
2000

[9] O. Wolfson, B. Xu, S. Chamberlain, and L. Jiang, “Moving
Objects Databases : Issues and Solutions,” Proc. of the 10th
International Conference on Scientific and Statistical Data-
base Management, SSDBM’98, Capri, Italy, pp.111-122,
1998.

[101 P. Sistla, O. Wolfson, S. Chamberlain, and S. Dao, “Model-
ing and Querying Moving Objects,” Proc. of the 13th Inter-
national Conference on Data Engineering, ICDE'97, Bir-
mingham, UK, Apr, 1997.

{11} P. Sistla, O. Wolfson, S. Chamberlain, and S. Dao, “Query-
ing the Uncertain Position of Moving Objects,” Springer
Verlag Lecture Notes in Computer Science No.1399, pp.
310-337, 1998,

[12] O. Wolfson, P. Sistla, B. Xu, J. Zhou, S. Chamberlain, N.
Rishe, and Y. Yesha, “Tracking Moving Objects Using Data-
base Technology in DOMINO,” Proc, of NGITS'®, The 4th
Workshop on Next Generation Information Technologies
and Systems, Zikhron-Yaakov, Israel, pp.112-119, 1999

{13] O. Wolfson, S. Chambertain, S. Dao, L. Jiang, and G. Mendez,
“Cost and Imprecision in Modeling the Position of Moving
Objects,” Proc. of the 14th International Conference on Data

A K F=HE SB 015 MM fel ALHO MM 835

Engineering, ICDE'98, Orlando, FL, Feb., 1998.

[14] S. Saltenis, C. S. Jensen, S. Leutenegger, and M. Lopez,
“Indexing the Positions of Continuously Moving Objects,”
Proc. of the ACM SIGMOD Conference, pp.331-342, 2000.

{151 D. Pfoser; Y. Theodoridis, and C. S. Jensen, “Indexing Tra~
jectories of Moving Point Objects,” Chorochronos Tech-
nical Report, CH-99-3, Oct., 1999.

[18] D. Pfoser, C. S. Jensen, and Y. Theodoridis, “Novel Ap-
proaches in Query Processing for Moving Objects,” Proc.
of the VLDB Conference, pp.395-406, 2000.

{171 D, Pfoser and C. S. Jensen, “Capturing the Uncertainty of
Moving Object Representations,” Proc. of Advances in
Spatial Databases, 6th International Symposium, SSD'99,
pp.20-23, 1999,

{181 D. Pfoser and N. Tryfona, “Fuzziness and Uncertainty in
Spatiotemporal Applications,” Chorochronos Technical Re-
port, CH-00-4, Feb., 2000.

{19] S. Grumbach, P. Rigaux, M. Scholl, and L. Segoufin, “The
Design and Implementation of DEDALE,” 1999,

[20] S. Grumbach, P. Rigaux, and L. Segoufin, “Spatio-Tem-
poral Data Handling with Constraints,” ACM GIS, 1998,

[211 1. B. Oh, Y. A. Ahn, E. J. Lee, K. H. Ryu, and H. G. Kim,
“Prediction of Uncertain Moving Object Location,” Proc. of
International Conference on East-Asian Language Proc-
essing and Internet Information Technology, EALPIIT'02,
Jan., pp.51-58, 2002.

[22] S. 8. Park, Y. A. Ahn, and K. H. Ryu, “Moving Objects
Spatiotemporal Reasoning Model for Battlefield Analysis,”
Proc. of Military, Government and Aerospace Simulation
part of ASTC01, pp.108-113, 2001.

[231 K. H. Ryu and Y. A. Ahn, “Application of Moving Objects
and Spatiotemporal Reasoning,” TimeCenter TR-58, 2001.

(241 M. H. Huh, Y. A. Ahn, and K. H. Ryu, “Moving Object Loca~
tion Change Function using Cubic Spline Interpolation,”
Proc. of the 6th World Multiconference on Systemics,
Cyhernetics and Informatics, SCI'02, Vol.V, Computer Sci-
ence I, pp.336-341, 2002.

ot & of

e~mail : yeahn@dblab.chungbuk.ac kr

19939 dddigtn AAAdT e 29
(8FAh)

19963 SR NG ot A A e
(o] &4 A}

19999 ~ A FHosw by dAxAA

8} ukab oy
Bk olF A wolEluelx AT dolEWols, A g
AR A2g, A7 ARy a5



836 HEXMAT=EX D HG-D RMI5E(2002.10)

HES
e-mail © kdh@etrirekr
1993 AR AAA G (EAD
19659 2R q%a iy A
(o184 AL
19999 FEaidha ety A A
(o] &FabaL)
19996 ~ A $FARBAATY $47| Q48 YAt
HAEek: AFT dojgle]s, o)A 7E, AulHMALY,
A A L BREEARA LY F

S L -
| e-mail : khryu@dblab.chungbuk ackr
196 w4 g R Atk Q8D
1980 dAdiste FEdidte AT
g (F8%44h)
1988 AMoigtE tiehd ANNT(FE
#HAh
197613 ~1986\ {74 R YA HAMI(ROTC #a), #2187
B4 479(Q7 ), #5ir e EAd Adsta(zas)
1989\ ~1991%4 Univ. of Arizona Research Staff(TemplS @
4, Temparal DB)
1986 ~ @A 2R Arlaa 2 AFETER a4
B Fok AT glofefdols, A FT HolE Wo]2, Temporal
GIS, A 3 A 47iuk A28, X478 R
&, deleivield, delgse]~ Bt ¥ Bio-
Informatics %



