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Design of a spatiotemporal object model for 2D geographic objects

Hyun Ah Lee'- Kwang Woo Nam'- Keun Ho Ryu''

ABSTRACT

Most of works have been performed on representation of spatiotemporal objects from various points of view. Most of them represent
spatioternporal objects using approaches from GIS, temporal databases, object-oriented databases or data type. Spatiotemporal objects can be
classified as objects whose position and shape changes discretely over time, objects whose position changes continuously and objects whose
shape changes continuously as well as position. Previous works on spatiotemporal model have focused on only one of them. In this paper, we
propose a spatiotemporal model that can represent three types of objects in Euclidean plan. For this purpose, we represent both discrete and
continuous moving objects by defining temporal model extended from valid time and by defining relationship between two consecutive versions
of objects. The proposed spatiotemporal object model is based on open GIS specification so that it has compatibility with existing spatial data
model.
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algorithm tIntersect(targetObject)

input : tGeometry E}Y¢] 4 A< targetObject

output : i A GE AN} AFNH o2 wAY 44 TRUE,
2% ¢gow FALSE w+$

method :

tintersect® W4 A Q8 Axe} 1:1 vjmo|h & AHA<

sourceObject’™= DLineString Ellolat, o] A4 #4=9 tlntersect

£ DLineString®] o 4ol 4 dangFoz Jodrt

let sObject and tObject are TLineString type, initially null
get a geometry type of targetObject
for each version of sourceObject do
set a version of sourceObject on sObject
for each version of targetObject do
set a version of targetObject on tObject
if a validtime of sObject overlaps a validtime of tObject then
if sObjectIntersect(tObject) is true then true
else return false
else continue
end tintersect
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algorithm Intersect(targetObject)

input : 14 A7} = targetObject(Geometry EFYS] 53¢ A A)

output : Y A9} & A7t FHH o2 w}E A$ TRUE, 1
=z gow FALSE W

method :

Intersectt= W4 A<} Y HAe] 1: 1 vlatojc}, ¥ 3] source-
Object= TLineString &¢geli, ¢ A$ wl4AS9 Intersectl
LineStringel tig Q4te] ggte duzEos gt

get a geometry type of targetObject
for each point belonging to a LineString of sourceObject do
get one point and the next point
set up a linear equation using two points
if the geometry type of targetObject is Point then
if targetObject belong to a coordination range of the linear
equation of sourceObject then
substitute targetObject to the linear equation
if the linear equation materialize then return true
else return false
if the geometry type of targetObject is LineString then
for each point belonging to a LineString of targetObject do
get one point and the next point
set up a linear equation using two points
if two gradients of sourceObject and targetObject equal
then
compare two y-intercepts of sourceObject and targetObject
if y-intercepts equal then return true
else return false
else find a crossing of two linear equations
if the crossing belong to a range of a linear equation
of targetObject then
if the crossing belong to a range of a linear equa-
tion of sourceObject then
return true
else return false
if the geometry type of the targetObject is Polygon then
// if a sourceObject intersect only one boundary of target
// Object, then two objects intersect
for each point belonging to a LineString of targetObject
do
get one point and the next point
set up a linear equation using two points
if two gradients of sourceObject and targetObject equal
then
compare two y-intercepts of sourceObject and target-
Object
if y-intercepts equal then return true
else return false
else find a crossing of two linear equations
if the crossing belong to a range of a linear equation
of targetObject then
if the crossing belong to a range of a linear equa—
tion of sourceObject then
return true
else return false
end Intersect
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algorithm tDistance(targetObject)
input : W4 2 7} 5= targetObject(DPoint EFY 2.2 $4), source-
Object®] Et¢] DLineString
output : th} AA st ¥ AAe He Alst HD Aele AA}
FES AT
method :
tDistancet: ™’ AAs} & A 1:1 viwolh A& AAA
sourceCbject= DLineString Elgle]x, o] 2% w4 =9l tDistance
+ DLineStringo} gt @ile] dge dxe|Fos oo
for each version of sourceObject do
for each version of targetObject do
if a validtime of sourceObject overlaps a validtime of
targetObject then
for each point of sourceObject do
compute the distance between point of sourceObejct
and targetObject
set previous distance on A and set the next distance
on B
store smaller distance then the other and the vali-
dtime of targetObject with A
return A
end tDistance

(12|E 3) DLineString2 tDistance MlA=

43 24t ol A =H

2349 olF AAE oY AMZNH 4 EH22YH
Aosm, (2@ 2A Kol wet o] DPoint, DLine-
String, DPolygong 4&utE o]% A4 MPoint, MLine-
String, MPolygon®] &A%t} o]ZA& o|& A A<} o] F 2
Ao W Aw FR7F MK YT FRE A3 Y
S Ui, A 2ol A =97 AAY o o] AA
g olF AAE AZE Fro A HHd= Aojst Uk
b, ol A FH22HE ofF AA EY2E AP
o s sjof & M HHzte] AAE oW Aoz HoY
A7} s Holth o) AAE o)A WAy F §49
g HAZRA adE fASHE 9, o]F AAe ofd ¥
AR d&HE g WAZA I3 $40] A% Wt Y
7] W2 olE g U5A BAE A3y dT Wr=ww
ol o]F AAE A AR Fojrt dasi)

4.3.1 224 olF AA

2z B e, v g7y g 22 g4 &5 TEE
9 o5& Al wel A& Wty Wi olF AAE A
g3te] FEY A ol AANG A0l YojuAY AgT
FEALE 715814 Rdte T A7 wAET meA
o7& & 99 W3 MPointehe ©|F & AHAE
Alg-ste] UERT MPoint®] o8 DPointt #h37}A]
2 #F Aol oy WASe] Ager AFHEE HAL

AN XIE| ZHAIE 2T AIBZ HA SH HAH 49

o BAE RIY + e € A AFHA 4L

A ARE F2¥0. AriMe 2E824 FE o83y

A&H F Ay Ao A& BAEE wHE AR
A

! (x3,ya ta)

. ha (1) y
(x2, yz, 12}

{1, 1, t) i

(X0, Yo, to)

(38 3) ol& H M MP2| 0|

tolA ta7hle Al B AH MPAH (19 33 2ol
JEJTT AARHA 4 x, t HFEENE TS La-
grange THIAE ARSHE HETI 14 THE g 2
o] yehd 4 gt

Se(t) = xp+ di(t— 1), B de= (pr1— 26}ty — 1) (D

ueh Y3 HE g (s A 2% 2o AYHT, of
W AJZF to)] S f<i<t W, (D)E 2 (3o gt
3% # Utk

x0+d,,(t—— tg). tE[tO. tl],

x1+d1(t—- tl)v tE[tl, tz],

R (£) = ' @
2t dk(t" t/,), tE[tk, tk+1],

xy—1tdn (E—tyoy), t€tn_y, tal,
hx(t) = hxk(t) = xk“l- dk(t“‘ tk), tkstst;H,I (3)

yEol dAME FAT A2 a0 E A3, AT 49
o] Akt @ olF A HAAE e Zrh

R(t) = (Ba(t), hult)), < t<th) @

o] & nATENoE 4 ¢+ Ut & &9,
EME AR 4, -, ty©] FOAIAR, 22 FETT
[ tops bpiro] (B £=0,1,, M— 1ol A &7 23} tjap4
T8 4 ok old 23 AZ#<le] dHE BeUA A
tuoll A FEo| A7) W3y o] UskA] de Foy
Aag ol A4 & ke Relth F 23 2&R19] 2%
B3 A5HA oA Bd&oth BE77 33 o
AL AgEE Ade i 13 28 22 =85
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7} BF ddolojof AT Folx FEL AYdA A
A& A g vaH JF{Y o)F AA9 AXNE FEY
F Aok a8y o7 E 23 A& 33 2 &AL
¥ F JE 28 NEA BEgE HRE A geng
HEFT HYEYPE ALE8o olF AA9 HAE HE
Lig=

olg} Z& A W3 F¢ a(n) WF TAHA FAL
MPoint& T4 W4A=E F9A4 instanceAt()eA o]F
o]z}A @t} instanceAt() "A=#9 ol DPointZ%
g 4$d WA=5e MPointe] S49 2# () g€
AHg-3te] A7E Eok

e AE7 AMes @ MLineStringe} 49 AAA A
Aol A &8 AGAE 2717} ATt F, o] FH2 B9
Agd F dE AFL AAe 33 §FHolge Aotk 1
2hA, MLineString & ##¢] A3+ ¢Jm R the MPolygon
o ¢8€ F sltE 9yt d adx & ok v (2
4 49F 249 FPA LineStringe] 9&3o2 Wil
MLineString A ¢ ML-& B &t

(38 4) ol M 1M MLY oIS

ML® o|%& E@3] HsiME 7 AaHEEYd d@
W7l g@solok s, AaUEY WIE NIHEE T
Adte NS 39 Wi ZA Yehd. ole 42 43
e 5 ()9} r(HE BAGT w2k ndA Aad
E H39 &5 s()E FE AT & gl g8 o 4
o2 Fd9

se(8) = (ha(t), ha(t)), ty< t< tpyy 5

@ AadE Hdd g A BHA dETh

A% 9499 Azt tolA MLineString®] $12 5 L(#)
£ 4 6)8 2o} A= x, wE g& LineStringolth. L(#)
ol i FEL 4 229 instanceAt()ol HE A
A g B3 o] FoP,

L(t) = (5,(t), s3(8),°,8,(8)), tm < I< by (6)

L) = Li(t), i< t< tyyy M

MPolygone AlZte] whet Aae] 3] R Fdo] A&H
o2 W AAd g3 RN 27| AHGMY I
&4 o] LinearRing?! A& Z3¥cl. MPolygond HIE, 4t
B9, B fx49 71§ §&3 2 NIV $89 =
d2 o]8d £ . & (19 5% Polygond A7t o}
E ¥gE ¥d¥sian v

Polygon& %] 07 o] 49| holed XY F o
MPolygone AlZH 3 3o W= 17] o449 MLine-
String @ o]Fojzr} nug Y9 AlAF tol4 MPolygon
gejo] AFT AAY A2 2 49E& dehllE & p(8)
£ &3 Zo] Yerd 4 Qith

p(t) = Lu(t), t, 1< by ®

A2 2 d4Y W3l o4 p(n)9 B 22 Polygono] ¥
o}, MPoint9] 3% 2] p(#) T4 E instanceAt() WA=
oA FHEL.

-
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/
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~
"2y

/
/
/

A

4.3.2 234 o)F AAE AT AFT A

AZT AAE AT AAAE 429 -ANAM AAE A
B 28y ol oY AXE ez su gon,
olF A 7S A% e 54 Yridty 29
7] 98 olv] AFE AAAE 9ol FIHHQY MRS
o] Wasjt) olF AAo g AEL [18]dA thgd &
g A2dg 7we g EHT AoH ok 28, o
ERAME A1FT olF AAd UF 44 FdE FHHY
dd) o BH AAARES of#j9] <F 8>oA fofFtt

(222! 5) MPolygon 24|

(E 8 0|S B &t AISL FUAE

QAR 4 3

instanceAt() | ol% AMZNE ofd ANH Pt TN &4 & @
Trajectory() | MPoint®] ©|% Z 28 DLineString°o 2 W8

Traversed() | MPolygongl ©|% % 2§ DPolygono2 uHgt

o}7]4 instanceAt( )& AF3t wlojejo] disf oj® Jej9
Ao tig F3 dlolHE 47) A3 AHgstE ditaoln



ol AAzRH F&dd) o8 AHE ¥ instanceAt()
datel g FE hadith 22y olF AME A in-
stanceAt() QAHE qloje] AlztolA el AM YA E A4te}7]
A3 FFE A Ao ojof dot. thE2 instanceAt
O& o3 AAHE AT dndFEH o5 AAE AF &g
& vt Yoy

algorithm instanceAt(vt)

input : AX 9] FAF T FRE Yoo A dod9 AA vt
(validtime E}9})

output : vt AlH e} A% point set(Geometry EFY)

method :

instanceAt& Fo1dA F& A FES & A F £4& 7

Agich 48 AM9 sourceObjects 2 o} Aol o] of AR5

¥ instanceAt?] ¢ug|ES FYsirh

for each version of sourceObject do
if a validtime of sourceObject overlaps vt then
return a geometry of sourceObject
else return empty point set
end instanceAt

(YDEIE 4) o[ |2 instanceAt H| A=

algorithm instanceAt (vt) // override operator for continuous

// moving object
input : HEE FT ARE U0l AT Y9 A vi(validtime

E}SD

output : vt A/ HA FAETF point set(Geometry EFY)
method :
instanceAtZ Fo|Z FE AN AT Q& AN IR 4L A
Al QE A2 sourceObject® MPoint E}lolm, of 4 o4
=9¢] instanceAtS MPointoll thd Qate] @2e duFes A
#@d.

for each version of sourceObject do
if a validtime of sourceObject overlaps vt then
set a geometry belonging to TPoint of source on A
set a geometry belonging to the next TPoint of source on B
//Compute a geometry for vt using the formula (4) for
// MPoint
result = h(A, B, vt)
return result
else return empty point set
end instanceAt

(Y312|E 5) MPoint2] instanceAt A=

ol" £ AHolA o] FAAY AABAE= AH Add
At FA 4EAE B3t 4L ¢ Yo A o) F
ARE Aol wt AA Y 9] E= 99 B ol o
& ol Ao 4 T A wet dA g 28
ug o)y AXNEY 4 AN A A2 Ade A7t
Y5 ek

5 g 9 WIt

o] FolME AF7HA M NFL 2de HE57] A

2K RIR) ZHHIE BT AIEZt A 2E AA 51

8 37kA AlueE & AAT & Ay eE ol A4, o
F A4A e o AAs o]F AAE A BF2 3
on HAH AFT AAAE AR U3t HoHE F
23

51 AlLl2|2 1 (D& T 29| 74)

Yuto u&e2 o] AMLE P HE o] AYHD
oln] AME E2E o 7HA ol f 2 A FE FIE A
A4 Ho] n&x2 AA BYo] vhE Fx Qo o
2452 AH= DLineString .2 X382 & 1, 74 77
< 339 TLine#} F79 TPoint2 7A€ v& (23
6)& 191a %€ 19937k Ad AFel @& Sky 1&%
29 g7} oJFA HEeAE HAETh

1993 .a\é/‘//
/G E e F
199/A ° /
F
2 ¢ E e
t Y
199/41&'/;-0—'/
a C
Q} c
X

(12l 6) Sky I&T29| MM

¢ 19919 A, B, C, D702 o]Fo|A Sky A& =27}
4ZHA

¢ 19929 C, D 7712 E, F2 Ad4s9ch

e 1993 A, BF3te didted GTHg AAAELEN 3
Znzo A T G E Fries ¥i3e] Heldh

(29 6)9] diole & A%37] A8 (¥ 73 2] High-
way HlolEg ddd.

CREATE TABLE Highway (
1D INT NOT NULL,
NAME VARCHAR (15),
LOCATION DLineString

(32 7) Highway ElO|&@2]| Ml

(29 6)ollA Foizl Sky n&ERS X FF §4& e
W DLineString & o3 #Zo] @€

{<a, 1991-1, NOW>, <b, 1991-1, 1992-12>, <c, 1991-1, NOW>,
<d, 1991-1, 1991-12>, <f, 1991-1, NOW >, <e, 1992-1, NOW>,
<ab, 1991-1, 1992-12>, <bc, 1991 -1, 1992~12>, <cd, 1991-1,1991-12>,
<df, 1991-1, 1991-12>, <ce, 1992-1, NOW>, <ef, 1992-1, NOW>,
<ac, 19931, NOW>)




52 EM2I=S=2R D MI-DH H1=(2002.2)

71X a, b, ¢, 4, f, et Point®& YENH ab, be, cd, df, ce,
ef, act Line® UEeldic}

AA 49 1) "Sky 24E2 e UA T B0E 34
8"

SELECT h.LOCATION.instanceAt{(now)
FROM Highway h
WHERE h.NAME = “Sky”

A9 A3 @A Sky AEEEE T3 TPointsh
TLined] ¥ $4€9 I LineString ¥ei7t @0 F,
@A g NOWst #@d4 TPoint$t TLined th&3} 2t

{<a, 1991-1, NOW>, <c, 1991-1, NOW>, <f, 1991-1, NOW>,
<e, 1992-1, NOW>, <ce, 1992-1, NOW>, <ef, 1992-1, NOW>,
<ac, 1993-1, NOW>}

22z 9le) A3 AR 2PE Pointe) YHER ol Fof
A LineStringAAE thérsh 2ol T4k

{Ka), (e, {ed, (7}

52 Alul2(2 2(83 oA AlAd"el u|Yo| x| yzl)

3 A Axde BF 7 T uP71Y HAE AL
Aoz getsia glojof @}, o] A5 ATke 5 AH
A H 719 HAEo] 7| FH A 71EHA G AT A
oMk HgsE A&HeE FAL va 7Y FT
ojgh Zo] AjZhel m} A7} E&H o2 W HYsIg
Ze e MPoint2H EAHZ F gl £F ujdr]9
TFE M A Ex BT AR 22 7Y dEis 2
A BAE 7w, o7)A BFd hE g3FdL MPolygon
o2 ¥4 € 7 30 & A4 2AZRY 299 o277
A d4Hes JA% d9o] HatA dot. (28 8)L ME
oA &% vjgr|7t BF SARAY 4¥EE Ave 32
€ 298t

L ] @
t/ \\\5“ ‘,// v
o 7
o ~‘s~ /
/.
-]
\
12 4 \
)
’I/ z”’ \
P \
-~
PO s

\
Q}
b3

(3 8) HIg7|et EHZE SARAS| O|E E=

Holg sjojxoA nj#7|s} B Fol Y YHE A3}
A8 (28 99 o] Hoj8E HAg.

CREATE TABLE Airplane (
1D INT NOT NULL,
NAME VARCHAR (15),
LOCATION MPoint

)

CREATE TABLE Typhoon (
ID INT NOT NULL,
NAME VARCHAR (15),
RANGE MPolygon

(38 9) Airplane E{IO| &2 Typhoon EO|#e| &l

44 d9 2) “BiF SARA(UD : 24)9] d¥AEL AvtE |
#71E Aste)

SELECT a.ID

FROM Airplane a, Typhoon t

WHERE Traversed(t.RANGE).tIntersects(Trajectory
(a.LOCATION)) AND t.ID = 24

o] AEeA BF SARAV} oj5H AHE F&v] 9
3 Traversed 94to] AR A1, H|3P7]9] o]F 2§ T
87] 93] Trajectory SAto] A=At EBlF 3 Hl3r]e]
#4& 27} DPolygon® DLineString &2 WS 3, o] ¥
Aol dha] AFNAE LA 5T v Y| o]F FR9
AAE ofv| gt

53 AlL2I2 3(F=H Al #2))
(29 102 f2de e Aln APo2RE 7§
G 2EE HoFEn.

Zimyx o

(3% 10) =M AR

F2AdAM 71§ & Atarh dojuid &4 vl 8 2 #3



Y& A3 A8 /&8 718 A& 4T 4&E
WA7} Bdtet. o] W 71§ £& WHE AT et A
3522 MPolygon2.2 B3 4 3, Akn XY A
I g 7181 A% 3249 43+E DPointsh & ol
A2 Yepd ¢ ol @ vl & AAsy] 4 (2
¥ 1D3 Zo] HolEEg MA@

CREATE TABLE Accident (
ID INT NOT NULL,
LOCATION DPoint

)

CREATE TABLE Station (
ID INT NOT NULL,
NAME VARCHAR (15),
RANGE DPoint

)

CREATE TABLE Pollution (
D INT NOT NULL,
AID INT,
RANGE MPolygon

(32! 1) Accidente} Station EIO|E M

A4 29 3) “1995d 849 24U 2.4 3Ad) HAY 71E #
Z AR(ID=19950824)e i3, AtnAZEOE
FEH 1A F9 71§ 4 Hd9g gAY

SELECT p.ID. p.RANGE.instanceAt(4AM Aug 24, 1995)
FROM Accident a, Pollution p
WHERE a.ID = p.AID AND a.ID = 19950824

24 7Y o]F FYo)7) Wi FoJF AHAY F
& 787 f3 A8 instantAt()E <Al F9 1914 A
€8 A= g2l 4 8) o &3te AAdd ARt

A A9l 4) AT AW A ke AEFRAE HA
sae d9e den 2o,

SELECT s.1ID

FROM Station s, Accident a

WHERE min(s. LOCATION.tDistance(a. LOCATION)) AND
a.ID = 19950827

o] Welg Sapsp7] sl 271 A} ALESIIeh (Distance
OF B4 428 dol8 3 A2 A3} ZE A% ANE
o) Ha Ave Faha, ANE A F bE e g 2
oM ATAHR Y Ve HF FENE Fohd &
sict.

AB7A S A A2 edA Bl uieh o] Azhe] m
2t Wake B 240 8L AR dolgEnt ohyg A

2RHH K2l Mg AT MBS 2% =Y AA 53

2RHY g BARo A 34 £9 2 444 38Y
& Atk A AR Avele dels 94 Tol} 1aY
E T @2, 2% A, oF Aul2 B a3 2AL
A4 AEHolH 59 kg Bopl H4¥ & Sluk.

54 "ot

AS7A B AL Zdo] Ao ston Ztzpe 3
€ Bop w3 Ugdze FLFE /n ok 2y
Al 5FAA AL A FHA] AYe| e o] wFEAA AlgHe
AL 71E AEL ZAEH 414 Aol H & BojFt,

AR, 712 B3 249 g BRI ARTE F i@ o
F¢ AgAGE st ok Adee 1604 B w
9} Zo] e A& 2E PAHRE QAE Uid) dxy
A4 74 EE ojv] HdE 7 5L 47 HAAE F U
Y st AAo BI2FLE BFEE F4d vy
20 o B A% L& 878 ol EAE A
A8 AT A 72 4 dolH A2 Pl g A7
g8t}

A, o8 AA9} o]F AANE A BFoRH A4
o AAEE HHSHA EEY 5 A FA olF AAY
ol AA F F AT 27 & /&Y AT} Y
EE AAAY ¥ ANE JAY & gich A 4 8
ofdll H&37] A8 F FH ANFL 4AE 2F Adge
2R AvE Q 3AMAYE FRHo 7| Euj e olF A
Aot AFFEAY AL A H T 2L ol AAE FA B
Zate Aol 7Hestgch

AR, Fd A FL das Aoy 2 Az ¢
0 BAHES AUs A%d dolHE 1g¥og £
AH3ta 4987 gAs ohFd el gast 7 Ay
2 QoM AAE A e 53z sk dHolHE
71 AL A A F7 AAEE B HAsA AL 5
ARk AFAANY AFH RLELS ol AFA A
AR AN BAR 2 AR dF AYrt dFHY
A gtk 28Y o] = AA AAsE A g7 o
2 O3 AFT A4t vo] IA F7HE 4 Qo olH
S-S Ay A8 AR &M daF AN 2
37 a9k

upxgte 2 o] ERAAM AYH Bde qTF S M9
&) MRS AUt Z AU EL ME Yol
¢ EAE 2 Az ALHY ol @ ANAYEAA
g & dolgE 43 437 98 B 2l "a
Aol a7dn o|F A% AEY GIS PANHAAE ZA]
FE02ZH 239 37 2dg AR oHE 522 F
RIS vute g Al 29g Aoste] B iR



54 HEHMelEep=8X 0 H9-DH W13(2002.2)

9 dazdg HFAI 2 3o M2E AFT BE 2
22X @8o] FheEin

6. e «H7ete v

Azt diolE g} F3t dlolEE Tl A sty A7 AF
T EdE Aoe AL RURYEH NI dukstae
W 30 RER R AFNoz dusise Wyl gl
ot o] &AM AlRetE AlF RdE F WA PS4}
£t A3t Bdg gt

(19]1= & 2425 E A3 RdZ &3t Hofay
t} o] Rl A AFF AA(ST-Object)= FH7} o] A
49 e BEF AL dE KLY AA o), o] & |tez
A F7 QAE o] AFE &3] (1914 = AARF A
& AEFLE AT B =Yt =, oled A4
A% ML FLdE AA Y oG5S dprte] Tdd e Eol
Wa A7l A& 7bestA ok 2y o] Rde ¢4
A2 g AFE A AL ZE ST-complex#s ¢
EIREE ALEto 2 @Yo AFHAL O, 1, 2-sim-
plex Fejo] A2 & I AA EIY S AYstd FF 2y
o 3L BARA 4t Adsie RdL EF Rd S V)
gto g2 gasle] FRY TEYH T8H L ATEL

o= A7l g waks FAAA, F 9y 9ujz
M A&t BAE olF AAQ APg o]&ste AFT dlo|
Hilo]2§ REgsd e HZ PHLE Aol AAE
0571 A% 77 APHn AH20,210. ©1F AA Y A
S [19]el A A& uhe}h o] Fojd AT AHE U=
HEd A, g N AN g &Fe AY F31 AL
LF 59 EAE I + AUk webA ofF A mY
Yo 3 o] ATFEL AFT AAE FASE HAEY
BAE N A FFE B3, o] =RAME o9
& W& AL 3 o] F AAE o8 A} FA Hs
T Slg

[221¢] olF AA 2d 9A] $+E A3t Fojduk [19]
o] Aol wtet 3 AAE AR BE HHAOE FHST
HAE @48 93] A3 P9 T4 (behavioral func-
tion)& AHEETE AZHE Fo Ui st Fo2 73
o 22t Al F AAE 3349 AAE RESL o] F v
2 dizts AAR. 49 g ve AdE FuY 73
e, A g, A8 o, 283 B B Fol EAF
H, 53 WA o AAe A g9k ¥4 APt
olglE & o] =FoM RdL olF A9 elYol ute}
AA & 5E 493, oY AAY AF F2E BrE
Egn AR ¥k

[(23]2 d£Ho2 Ao1 Qe A4 & A g} 9
A B AXs 2Y B 4N o Wake Aad g
H¥E 9i5te] ‘BuSE EH(sliced representation)’ 73L&
=93t A7t A (interval)® 1 AJZ 2HE ] dis) AoQ
@& P4(simple function)®] A& 2+ @4 El(unit type)
< At 28y o] =@ME 7 HE Zol dE g5
€ sty AA e Feo wel 43 Yye A
EF 7|2Hoz o] BdL Holy BY HE PYPLE o
=AM Addts A4 Y RdYRe F2 Wy d=
o [2313 o] AlFE AA 49 doly B§YE Fdsn
71&9] dlojgulol2d o] EIEE s WHE b
A A= o

o] Yol FA HolHE AL Z = RASIE g
At A& 5 Qe 7hE v HolEHE LR o
T AAE B¥3nA s AT E APz ok 211404
o]F A do|ei#lo]2E $8] 2k MOST(Moving Object
Spatiotemporal) 292 HX B} & wEA Wale o)F
AR F &x Wke] ¥E vojgolre AFFozH
niefel 91X FA4E sHeA doh

7.9 &

AAAL e HAAZ FXAHA AR %k ol A
1 ARotse ddE Zet 237 g dA4 MAg A
3 F Aol FAA L7HE HoHES EdHoR
#2 & F e Alagel 2 7H1 god, ol HHNE:
A&7 dojE e d@ RdYo] dAF ool grh o] w, A
X AAe T 4] A met Ed&Hor W
7k AR dSHez et v A BYge] A4
2.& wetertd wet 7 ¢ on, ojd WAooz ¥R
8 AET A 44 e $49 4 o] desj

of =&olA dAAY A dad B¢ AAE AA A
Folztes HAUY L o83t i} ol AA % o]F AA
€ TAd 23 4 de T 249 dASHT AdE
Ede /8% GISA Asta A 234 FXA4H =4S
718 FRELEA AEIRoH, fAANE nHd AT
Zdo] mE A7 St A BA 4 duAE Aos
T gk aga o)y AAZY A FL BAEE A% AF
7 AAAES oJEAA AA U HEE & A AFT
AAAHEl Hste] Fsad.

FFoe AdeE o] AN v & ANE AT A d3
g5 % Holg H< Wi AXst Fgs ool @k 1
23 o5 A diste] A £4E Y AXL WA
A E49 A9 ofd MG o]F ALY AT AR
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