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A Data Model for Past and Future Location Process of Moving Objects

Seung Youn Jang'- Yoon Ae Ahn'- Keun Ho Ryu't

ABSTRACT

In the wireless environment, according to the development of technology, which is able to obtain location information of spatiotemporal
moving object, the various application systems are developed such as vehicle tracking system, forest fire management system and digital battle
field system. These application systems need the data model, which is able to represent and process the continuous change of moving object.
However, if moving objects are expressed by a relational model, there is a problem which is not able to store all location information that
changed per every time. Also, existing data models of moving object have a week point, which constrain the query time to the time that is
managed in the database such as past or current and near future. Therefore, in this paper, we propose a data model, which is able to not only
express the continuous movement of moving point and moving region but also process the operation at all query time by using shape-change
process and location determination functions for past and future. In addition, we apply the proposed model to forest fire management system
and evaluate the validity through the implementation result.

1= : 0I5 A (Moving object), AlB2t HIOIE B8 (Spatiotemporal data model), 21Xl £ B<(Location determination
function), AlZ37} H|OIEIH|O|A(Spatiotemporal database)
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it A Az E NgE# - 2H®
MPTraj Ti, N — trajctory
MPLength Ti, N — length

MPDistance | Tp, N1, N2 — distance, Tp
° MPNearest | Tp, N — nearestN, distance, Tp
MPFarthest | Tp, N — farthestN, distance, Tp

MPatVel Tp, N — average velocity, Tp

<E 2% ols F AAE g R FidHE didxE
£ YeRth MPTrajv ©1% A AAS A9 FEE g
Eids] MPLength @Ak Fo AZE F Fake] M7} o
% delgtg Jeith MPDistance 94 F ol% A A
A re] AN A e JeRA® MPNearest d4bat= 2 9]
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B £% ARE drga
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FireTruck { name : string, geometry : moving point }
EMTruck { name : string, geometry . moving point }
FireArea { name : string, geometry : moving region }

FireTruck®} EMTruck-2 ol% A A& RdE Lo
Aoy FireArea™ ©1% 99 AAE vepdlich

(49 1D ol% A A% A9 A4 A%A NiFtruckd)
AANA 1kmuth 7] EASE ¢34 2
AGe e g dojt g g 7
EAE 4 9ok

Select e.name

From FireTruck, EMTruck e

Where ProjValue(MPDistance(current, ‘NIFtruck’, e.name))
< 1000 ;

Z & A 7hgs NlFtruck 2@ 2 EMTruck WAE&
Qe gro s wolr #A] A7k A NiFtruck AWxtet &7
A5 AGFE 7% F 1 grol lkmETt AL £
SHA ol§E FETOR A (29 DO AAE =EY
4 qdrh

tete AAbAbE FollA olF 49l AHEHE A
o} o]F AA BFo] ALEe dikxl, 2T 7TE ks
g A <E 49 #ol FHE 5 A
(E 4 0|5 g9 % J|Et HMXL
o A Azt E 7NdEs% — &8
MRTrav Ti, N — traverse
MRArea Tp, N — area, Tp
ol 44 MRPerimeter Tp, N — perimeter, Tp
MRatCenter Tp, N — location, Tp
MRatDistance | Tp, N1, N2 — distance, Tp
ol% A - MOQatTime Tp, N — location, Tp
ol 99 MOatDistance | Tp, mpN], mrN2 — distance, Tp
ProjTime Value, Tp — Tp
e ProjValue Value, Tp — Value
CalMin {(Value, Tp)} — MinValue, Tp
CalMax {(Value, Tp)} — MaxValue, Tp

<E £ olF 99 % 7)E AARES v ReE
% 99 A& FoA MRTrave ol 99 AA71 o
g ol HGE 1&3&5‘7}1:}_ MRAreaE Aol AHA A
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o] AlFeA o Mo %Eﬂ@."] AR E EPdch MRat
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(29 2) oF 9 AN AL AA) 42 A A} 7]
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Select ProjValue(MRArea(current, ‘& A')),
ProjValue(MQatTime(current, ‘<18 A'))
From FireArea ;

(A9 2elXe dA A1 A Asks 4#EE MRArea
¢t MOatTimedtel H&Fo=d @A) AlztelAe =
A9l d& B3} A HEE & 7 UTh

(A9 3) olF A-olF 99 A 29 “dA FE=BAY
o NlFtruck7t =23l7] 9 d& =
A thEH 2L A9 FES T3 Y F

& slek.

2,
na

Select ProjValue(MOatDistance(current, ‘NIFtruck’, ‘*+H&-B’))
From FireArea, FireTruck ;

(A9 3)9] £@oJM NIFtruck# 4HE BAte]o] A ghd
7] 918 MOatDistance {45 AHE-3tA4 o] 4 }x}
Ut ez @AMRteA F AA 93] FJRE 27
8 MOatTime F4Hzte} MRatCenter 94HAHE AHS- 3t
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3 Aust weke 4% 4449 o Ay %4
o Ad 4ug AYshs dueFolth 1

o] AJdelA olF AA9 R AEE HAs= MOatTime
datate] dhanglEFS At tgeE AHAE daeF
& MOatTime 94t 4318]F oA 5843 olF 999
A AEE FAS] A% BY ¥ Ay ETg AT
Z& A 3 FrE AMESE olF ¥de BEAHE 4
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41 0|5 9o ME HE 44

(nE D 7 AEY NFAA 998 73 A
H4E 58 ol 999 Y WHE HAg) gy B
& st BT A9 AA dA&HR Ve ARE A4
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function make_polyInfo(Tp, PolyInfo)
input : 4E% AE(Tp), 4&EY AHAAMY o]F 99 B
(PolyInfo)
output : °]F 3% 73 AR FAE 4% g2y A BInferVinfo)
method :
if (preVinfo == null) then
preVinfo < PolyInfo ;
endif
if (preVinfo # null) then
compare PolyInfo’s vertex number with preVinfo's vertex

number
if (PolyInfo's vertex number > preVinfo's vertex number)
then /* S7t% 3% »/
search the last segment of preVinfo ;
dVinfo « divideSegment(line segment) ;
InferVinfo < preVinfo U dVinfo ;
endif
if (Polylnfo's vertex number < preVinfo's vertex number)
then /* 4% 75 #/
search the last segment of Polylnfo ;
dVinfo < divideSegment(line segment) ;
InferVinfo < Polylnfo U dVinfo ;
endif
endif
return InferVinfo ;

end make_polyInfo
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preVinfod] kx| @2l AIHES, AHF/} pad FS
o= Polylnfod] viA= &9l AadeE=Z HAAIC- divide
Segment 38 F3 whd® A B dVinfool 71EHT.
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input : 9] AJH(Tp), B WA o] &(N)
output : 2| A, He| A 913 A H(result)
method :
Check the Query time
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BAQA A w/
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else
mrresult < HUncertain(id, Tp) endif  /* 37 3 33
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mrresult < the existent information endif
else
mrresult < FUncertain(id, Tp) endif  / o 93 +4
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end MOatTime

(¢

k4
L
ilh]
z
L=}
o

MAel /X HE HM e

O

(G E e 5F A9 AHAAY olF FH A o
T 99 AAY 9 HJHE ¥HstE MOatTime 4tz
gaEFor "o Ax
vebda, Ao A7} o
of AlFe] #ARMA e A 4 v HAAE Fleit, 1
gl Aol AlFelAq A AR AFEo] gleA gl
ot AA AHEIE AFEH = Al ARE JRE 1
R HAste] ghgstan %A g2 Afoe dof AH
of HAMA weiQlAle] what 1o} wH= A FH F4E
AHg-gtck ol o] e Afolw Al 31™oAA S %
WE ol&ste] A7 B md AHAA e A B
HE ZA31 o]% oo Aol | 32404
aRe WS B 7 AlHAY olF A AAY EF
| & FASY. olF 999 A5 BT

A 2N e A% Aelbge AR ok ted

g B Fol R HHE
ggolE= WA 7

olﬂ Ho

FolE ol %

O

do
,
o

o
"]
2
oX,
f

43 015 geel B 9% HE 53
of AmelHe oF 3% el d%H §4Ye =

dab) sl A% G4 Fe Aol A WR
Qo Ao ( e—uaé J3 2t o ngZ el A
Ao BT v ARE 2] fake oF
bR A e mg ol ¢ ﬁq

function ShUncertain(id, Tp)
input : 4 A ololtiGd), Ao} A4 (Tp)
output : Zo| A|Hel|xe] AA 7|8t * B(result)
method :
Search the information of target object which satisfies the
constraint : (mo_id=id) and (vf <= Tp < vt)
Check the shape-change of target object
== 0) then /+ 29} Wsl7} Gl A% w/
for each vertex belonging to information of target object at
vf, vt do  /* vi9} vtﬁl’\i o] AHEe 7 Bl AT T4
AA F4 T HE v/
result < resuit U result of UlocationF function endfor
endif
if (shape—change == 1) then /* 2% #4 2% 4 & 571 +/
for each vertex belonging to information of target object at

if (shape-change
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result < result U result of UlocationF function endfor
endif
if (shape-change == -1) then  /* %.%o] Zold 7 ¢ :
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E4 94 34 B5 48 o/
result < result U result of UlocationF function endfor
endif
return result /* FFE d AA 9 7B E(GHE) &/
end ShUncertain

BRAT ol% 999 94 JuE 2HAE (FTYF 3)
o ¥% #Ye 29 ted 2ok U4 AA md v
g Sskn AR} B2 EE dA® 49 B A
F2 A% 24 95 488 44 ARES thEdl ALg
ek oldf AHgHE A 3 Ay 49 AF v ol
A3} olFolAe] WED Aush o Foe) Y W =
4 g8 (FzeF DL B 44 Quol A% 5
of o] Aol TR AT FRH 1,1, 1914 AA} Fol
£ A% (@RE DS T 44D ARET A HAA
BEY D RS Bl AT F5 94 34 F5E A8
goz #M A NHeIHY AAY A ARE 23
% ek

5 & 3 @o}

o AL AR o5 AA doly wAE A w2
8ol HEAA FEHT olo] U Aol g wdh 1
A3 olg Bajel JlE mdw A 2L ¥ Frha,

A 2dg AL A B2 $8-2 Windows2000 &%
Ak SQLServer2000 ©wlolejle] 2~ 18]lx Java(IDK1.3)
g B39 T8 sk FEA] oj &g A dlolEl & 2002/
02/28/10/00~2002/02/28/13/20 +& A1+ 3+ 50}0]] 28
# 2088 F712 2%A 39S shvhe A A9 g
o2 MEHO] o]FAHGL AL ZEIHE %—311 B
oz AAgstAch olelgt ME HolE S thg AMA A
AlshE olF AA dlolEHlol A F& JH2 A A}

5.1 akg 22|
o AolAE

A= 48 dold

0|29 27|vtg

st o|lE HA ojole{do]A

W &4 Aus gL FuE B 7

£2 Qg7 9% o1F AR dole|
a8 2ol das Agat

& |'_'>_
i

e

5.1.1 dlejgjujo] 2~ 27)q}
oAb oz EHE olF Hi} o

T 99 AA AL
ARE 953 22 o9 Heod &

vt delz A

2o

[us

MOldentity {MO_ID, MO_type, MO_name}

MPhistory {MP_ID, Vfrom, Vto, PointF, PointT}

MPcurrent {MP_ID, Vfrom, Vto, PointF, PointT}

MRhistory {MR_ID, Vfrom, Vto, PolyF, PolyT, Ch_check, PolyCh}
MRcurrent {MR_ID, Vfrom, Vto, PolyF, PolyT, Ch_check, PolyCh)

MOldentity 27|vb= o5 AR vt &4 JRE e
8171 9% Zo|8] MPhistory®} MPcurrent A7|v}= ol%
A AL NEL ARE #37] 4 Aolh 13 MR
history®} MRcurrent®= 15 99 A A|g7 A8g &
Zat7] 4 27)|vlelt), o] =FolA s AAANA wiHat
A gAsE A2 7k vy dodg g&3oF A
g3t7] et olF HAIY olF FHe) ol Hue Ax 3
BE 7t dxo) dHo|doz A Tedrh At ¥
glold 27lute] it 452 thg 2t

5.1.2 &t £4 Hejojd

MOIdentity= dlo]HHjo|~2 #el== o)F HAE

(L=}

W3al7] g "HolHeg olF AANE RHa A% o
£AREE 7MY QA BRI A8 245 <X 59
Fdg=§
{E 5> MOldentity
MO_ID MO_type MO_name
135 1 Fire 135
102 0 ChFireT 202

<® 5>t dolEMol AR BAGE olF AH Ay Y
dojdow AA ofoltish AAl 48 Hx, 1n AA
olgw 2o AN 4 RS ATH A FYS %
AshE MO_type 549 2% dojg o2z Bajsl 7
A7 o5 49 A9 1R, o)F WY A 0oz X
Ghic

5.1.3 °]F H HaolH

ol A AX HHE <X 6>3 <X T & 270
He)2 A A¥ o) MPhistory9 MPcurrent ##o]l A ztzhe
ol HY ol¥ Hret A HHE AFsE Helo)As
LFERHTE,

{(E 6> MPhistory
MP_ID Virom Vto PointF PointT

102 | 2002/01/28/10/00 | 2002/01/28/10/02 | (5, 8) (1, 11)
102 | 2002/01/28/10/02 | 2002/01/28/10/04 | (7, 11) 110, 15)




(¥ 7> MPcurrent

MP_ID Vfrom Vto PointF PointT

102 | 2002/01/28/10/02 | 2002/01/28/10/04 | (7, 1D) (10, 15)

ol Aol UF AMEAY AAAF AdE He|stuA st
= %% MPhistory Zo]A& AMEE) 8w 2 A A}
o 7 2o AEYE T AIEY 84X FEE AL #
g3 MPcurrent B#ol4-2 @AY 77k vl Aldd
WEk "o A o] &3t

5.1.4 olF 99 de)Ad

olF 99 A HRE <H B> <¥ P B 27
vl del2 A=t MRhistory9 MReurrent: )% 44
of ofe Hueol A ARE A3 oot

{E 8) MRhistory

MR ID} Virom Vio PolyF PolyT  |Ch_check] PolyCh

1% 2002/01/ | 2002/01/ (1,5, (3,3),[ (1, 4), (2, 2), 1 (1,9, 3,3,
28/10/00 | 2810201 (5,5 | (5,3),4,6) (5,9), (3,6
0l
135 2002/01/ | 2002/01/ |(1, 43, (2, 2),) (3,6), (4, 4), 0 null

28/10/20 | 28/10/40 | (5, 3),(4,6)| (7,5), (6,8)

{E 9> MRcurrent

MR ID| Vfrom Vto PolyF PolyT | Ch_check | PolyCh

2002/01/ | 2002/01/ | (1, 4),(2,2),|(3,6), (4,4),
28/10/20 | 28/10/40 | (5,3),(4,6) | (7,5), (6,8)

135

<E 8& olF 4d AAY olF HHE MYst= Y
oo AME Holert A Bgs HAFoh 4EYd
A AE AAgAe AA S AHFE Tk 2AE 9ol

wz} Ch_check £A#E 1 BF -12 2Ad 1 ¥3d B
¥e X7 Y 28 F/HH HRE

Agget. e WEst gle 49 Chocheck 472 0
#g, PolyCh £4-2 nullgh& 7Hth <X 9>9] MRcurrent
0% 499 AAEY A2 HEY AEE A 2
ojdoz x&zre] Ay Zizke v Ao HeA] o] &
gt}

o] A%<l e JuE
4149 (¥aegs D %‘% HHe B S48%E A4
B,

Ols ZHAIS] W4 R Of2H 2K IrtE 2t HIOIE 29 53
B, @4, e v AHe A4 AdE ALFe B
olet,

(A9 4) “2W3 NFireT1130] =& o] =23k 2002/02/
28/13/21 A ZrellAd & Awbal ChFireT10294¢]

Al advtelzty”

| zel AHE9] -
- W2z DI1 cnein k -?-|7'C|§E
___________

0w

2R BTL 110 60 1
Tioz ST 1790 3100 N Il
‘cm eT102 UMD LA AW2/:-100 -20 1 » Text 25 |’
sz o o121 200 2195722010229 N

(32 3) MPDistance SI4EX} =84 A3}

(A9 47 7937 AsiAE 7 olsd A Ay
Wk3l= MPDistance 94HAH7F 8.3t} MPDistance
o) 2o Ag ol 9 JFFE T YHHd
# MOatTime ‘E*&Z}f‘? T3 Ao AHAA 7 He A
5t 1 & g5 3 AHd A
A @%i}"iw F Ao AARY AYgE Tk
(29 3¢ Ao NF gex 2002/02/28/13/218 18lx &
9] AAZ NFireT1137% ChFireT102%t& Y #3te MPDis-
tance A4te T3e A stHol)

(A9] 5) “A%a ChFireT1029] A4 ol% Adw dvlgl
v

=

>3

o ey

-
AR ]

L ARE

2ol el
ols 2&

2 A2t 200202/28013/43 $IK

Cwer mm chFireT102 WEIAIZFERAZE 2002/02/2811 205 ~ 200240272601 T4
| & 42128 432.6701604050042

(A9 5 T3] dale A9 A 5 ojF
 AA Q) ol AFE uhslE= MPLength A4kA7 2
a3t (1" HF d9 A ChFireT1029F HAA olF A
b FEEE 2002/02/28/13/05-2002/02/28/13/438 ) & &



54 FEX2IS2=EXI D M10-DE X1z2(20032)

MPLength 94t¢ 9% 2% sheolch of 33 2%
£ AY AN 4G A T FA IFH BEE nol
Fu Ay 44 23 9@d olF Adge daE A

ol Bo] o

(B9 6) “38F] AW ChFirel07¢] =98 Aozt 7]

gt A= ojriglzly
(ZHA - E A Al - 2002/02/28/10/20)

#FX} ChFire1070)
2l 7|5 9

BT

X Mol CHSt MOatTimeRidtal 484 ZHat

(A9 6)F Fq3}7] A3ixe #A, A, 77k mleg Al
Hell A A 92 JRE V&) F& MOatTime 944
7t Bedid. (2" 5 3% Fo He A 2002/02/28/
10/23g7 A9 AA o]& ChFirel(78 YHg o2 yholA
MOatTime @42+g F3E 23 stdolth g Zie 3
E%o ChFirel070] =2% ozt 7Idisl= AAE Ho
Fo #x FRE H2E A3 Fo] BoH, o) =54
23 & v 9x 4 s S8 AL A

(B9 7) “Firel3s9] dA 32 JelE Roet”(7Hy - A
Al ZE - 2002/02/28/13/50)

o BR AlEolA
Fretsae] Alef

(2 6) 0| H Aol CHE MOatTime LMK} 8 AT}

(A9 1& 33871 3l 2y AlFelA e AA 9X
ARE Wgs= MOatTime |4Hz7F asith (219 6)
& Aol AH 2002/02/28/13/503k % o5 99 AA Firel3s

& dEge dobq MOatTime A4tAHe 43¢ 23
stdolt}, ol =2d A olF d99 BY Wy A
AR FHE AA AL "ok 99 el o At 2
I, eg Al £ AR S AFY H4A AR}
steist g A o vedth

534 7}
I AT dolg el FH Aol o)F A d
olHE #Esr] 9 o 7HA RIS AA AL 7]

(E 10> 0|S x| 22| 2% H|W

diole] ¥8 A Hg AlH
5 9
olF3 |olgdd| A | EA4 | Y
DOMINO®9] MOSTE® O X X 0 O
CHOROCHRONOS 9 .
A} 27 dlojg] »dl O @ o PN X
Ao dlo]Efso] 2 . )
7l Ha ) O O a | x
A 29 O O S 1 0 -
O:H3 715 A:zAFoE 7 x : ATs) olde

<GE 10>oA A8 MOST 2de ol d AATE oy
oz 3 T4 £4% Fa AA i dH=25H 7t
& A AR dnte tEvh webA (15064 A
g vheh 2ol o]F F9 R AAS HA A HARE o
2 @w wide] gtk E CHOROCHRONOS #&AY
1M AAg AlE7 dolH 22 ofF di o]F I
EF OFa QAR [14]014 A A E whe} 2ol ofF AA
o #A ol HEE gF=d At A A Al F
W FHE volg o] 2o HAH= AA FHE tE
ojmf o] R A} i Jp7hE wl AHel diE AA)
o & AEE #Hsta A ¥7] "Ee dolEuols
= 3*3151*] e A" & 84 T b v AR
M) A Aelg AdstA gt ek @A A A9
AA BE i FEE dolHuoj2 AFHo] At
A Ao A AgE 7hsdith Ao doHuelxE
7oz & A2 A9 ARE A 3 ade] €

[

2

F

A} 2AER o% AN FAFoEA AAe HE A
HE % & gE wHel dni3l wekd vl 94X EEL
8 Wed Ade) A2 &% Yng o & Wl gEd

delguol2z ] HA ¢ A w& /b v A
HolA e Ak A2 g AdshA X
ol =&AA AAstaL = olF AA deojy 2E2 7

& 295 2ARE AR Askel A% B4 A4 &
4 gsh 2 ws Aol 1ES Fal o AF ol¥ 9
qo) d&xel $AYL BF HAY & UL sk



S wE AR S s

st mebd AlA 2

@ 4ol A ME A% 97 ge Ade 28T 9
§ FAW1 AT AL w9 A%l A4 B g
AgFro A A Helal BA AR A7ke me A

Ne

]

=

it

]

T

0

AR s M AREY e maEs Be 3,

A, 7A7ke v Aol e AHER dejE 2R A3
= %= e MY 2y dAREE ke ay
o5 agHox Asy] Hste] olF Ao MEHY
HE old Aue dAA ARE o] AFFOR A
7P AR F3re] HestE @xe] Utk 01% a4
7] 980 ol AA e g Heo AMu® gEHoz
Aelshzl A AR 7idelv 994 el g A
H st

Tl

> e
o=
T o

>

o,
N
e
w
El
o
2
O
At
2
9
ol
s

e AL AEA AIE AL + A A

ol R it
L T Y

o N
)
ko
il
ot

g 2o

o w2 AE o5 A
S EEICEE D
oz EAE % A9 B

W}EW

4o #
_)&
Bl
o
ﬂg.‘:
S 2
mlm
>
op
_O|L
.
&
2

of

beich ohge A4 A Al %
273 945 ASTOZH BE do
Ael7t Assng e okl AL
| dnelEEe igsisen AL @
o 4g WYY 223 o8 £

25 #dg }\]/\Eﬂ 29 dA AlAH

do gt
lv‘

i ;f =y

X

T8

010

e °b°

e
oo

02
ok
tlo oo oZ
{
=

e
&7

i
o
fit
&
L
o
ok
1\
B2
2
oX,
[l
il
2
o
I-J
o orlo
ofs
o,
i
>
)
[
i

Akd o5 A7 Holy AL HE 3

g}

A

=
e

3

7P

Ol MA|e] w2 H OI2H 21K HME 23 HIOIE 2™ 55

il

o] AFE J)& the AFEd HE Hrke A3 A,
A, 77k e Al Al dig AL deE mF A
F e g Mk 2y Jike v doE 587
o7 sty Y A HEE HEo YyolMd A%
gozM FrAAA M FHE FAR s wHo] Ut
webx FE olE Ay A A7 el ddA 7]

wel e A7t 9ast,

A4 A 2E F AARAES ANY A% 2 Ay
of Hgahs @ A Folv] Gl AAA 8ol
A A HoAE AA/N4 B 0% AN FNAEE
NE mRe Fobeke ATt £9 @ ol £F L84
QA AT A% AF Yol A4 del diw
AT/} #4  Aoln obgel A RAL AA S8

4§ kst Aol £aE Aol

g 1g 3

[1]1 M. Erwig, R. H. Guting, M. Schneider and M. Vazirgiannis,
“Spatio-Temporal Data Types : An Approach to Modeling

and Querying Moving Object in Databases,” Geolnfor—
matica, Vol.3, No.3, pp.269-296, 1999.

[2] L. Forlizzi, R. H. Guting, E. Nardelli and M. Schneider,
“A Data Model and Data Structures for Moving Objects
Databases,” In Proc. of the Intl. Conference on ACM
SIGMOD, pp.319-330, 2000.

[3] S. Grumbach, P. Rigaux and L. Segoufin, “Spatio-Tem-
poral Data Handling with Constraint,” ACM International
Workshop on Advances in Geographic Information Sys-
tems, 1998.

[4] S. Grumbach, P. Rigaux, M. Scholl and L. Segoufin, “The
Design and Implementation of DEDALE,” Verso Report
number 171, 1999.

(5] R. H. Guting, M. H. Bohlen, M. Erwig, C. S. Jensen and
N. A. Lorentzos, M. Schneider and M. Vazirgiannis, “A
Foundation for Representing and Querying Moving Ob-
jects,” ACM Transactions on Database Systems, Vol.25,
No.l, pp.1-42, 2000.

[6] R. H. Guting, M. H. Bohlen, M. Erwing, C
al., “A Foundation for Representing and Querying Mov-
ing Object,” Chorochronos TR, CH-98-3, 1998.

[71 M. H. Huh, Y. A. Ahn and K. H. Ryu, “Moving Object
Location Change Function using Cubic Spline Interpola—
tion,” SCI2002, 2002.

(8] J. A. Cotelo Lema, L. Forlizzi, R. H. Guting, E. Nardelli
and M.Schneider, “Algorithms for Moving Objects Data-
bases,”
2001.

(9] J. Moreira, C. Ribeiro and J. M. Saglio, “Representation

S. Jensen, et

FernUniversity Hagen, Informatik-Report 289,



56 BEAMLIStal==2XI D M10-DH M1=(2003.2)

and Manipulation of Moving Points : An Extended Data
Model for Location Estimation,” Cartography and Geo-
graphic Information Science(CaGIS), Special Issue on
Dealing with Time, Vol.26, No.2, pp.109-123, 1999.

{10] D. Pfoser and C. S. Jensen, “Capturing the Uncertainty
of Moving Object Representations,” In Proc. of the Intl.
Conference on SSDBM, pp.111-132, 1999.

{11} S. Shumilov and J. Siebeck, “Database Support for Tem~
poral 3D Data Extending the GeoToolkit,” EC-GI & GIS
Workshop, 2001.

{12] A. P. Sistla, O. Wolfson, S. Chamberlain and S. Dao,
“Modeling and Querying Moving Objects,” ICDE, pp.422-
432, 1997.

[13] A. P. Sistla, O. Wolfson, S. Chamberlain and S. Dao,
“Querying the Uncertain Position of Moving Objects,”
Dagstuhl, pp.310-337, 1997.

[14] O. Wolfson, B. Xu, S. Chamberlain and L. Jiang, “Moving
Object Databases : Issues and Solutions,” In Proc. Of the
Intl. Confercence on Scientific and Statistical Database
Management, 1998.

[15] O. Wolfson, A. P. Sistla, B. Xu, J. hou and S. Chamberlain,
“DOMINO : Databases fOr MovINg Objects tracking,” In
Proc. of the Intl. Conference on SIGMOD, pp.547-549,
1999.

[16] 21715, t&ol, WiEH, AF, F25, “GISE o8¢ A

7ol F AA #el A", AR A =EAD, A8-D
A A23, pp.105-116, 2001.

[17] ¢H&ol, Fo3, 25, ‘A A S 95 ol HA A
dq= A}f_ﬁ‘" AR e =34, AP A6Z, 2002.

(18] °& B, AN, T2, olE AAY B2

)

X
o 89 g4 A8 2 T, FANeuE
A
=

?r “AFTE ol AAH ik}
o A", #ASELEE=ER, FxHRH3HE, 2002
[(20] AR, wEH, etgol, 2 &, “Smallworldg o] &3 o]
T AA #8 2 AA 43719 7€, EAgELRE=ES,
dZ R 2383, 2001

s d9
e-mail : syjang@dblab.chungbuk.ac kr
2001 EEgista QA Wt st
e ulr] o] FEH(F S
20018 ~ A FHASw 3l FHAA
LR PR
ARk Al FZE HolEHo] 2, o] F A4
delefdol &, AHFR A 26

ot 2 of

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

19939 st HAANE e
(F3D

1996 FE st i3ty MAA L

BERRS

19999 ~ @A FEUNSa et HAxAA
o} vl

BAEoF: AIET dloHWol 2, Zutdd dojeHol X, AR

]_ 2~ H)

=18 x]/\ly]u} Al A€l

=2 O =
T = =2

e-mail : khryu@dblab.chungbuk.ac.kr
19762 A st HAaket (o] 8hA)
19803 FA st e Fhisted AT
(%f% ’“*}
1983 A M g}
5 &yt *}
1976~1986d &34 X 9AL AU ROTC Fmw), atdag
AATARETR), FEFTAN A2 w) 25
198911 ~1991'3d Univ. of Arizona Research Staff(TemplS
A4, Temporal DB)
1986~ A EEUEgn A7NNHAALAFHE S 25
B F-oF - AIZE diolE#lo] 2 Al 7E Hlo]El o]~ Temporal
GIS, AA 2 x7]uk AjxE 24718 JRrAA A
2€ dolEl mtolyd Y dlojEjwol A HQL wlojQ
Az g

_1°i'
£
2o
o,
2
[
2
ok

o

—
~



