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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
spatiotemporal 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.

FI/E : 2K AIBZH REB(2D spatiotemporal modeling), AlI2ZH ¥ (Spatiotemporal object), 2{%| 22 (Object model)
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1. a, B Z% TGeometry 229 AAE Yepd
2. AA ¢9) A7 $4L g.validtimeZ bt
3. AA a9 ¥ £4L o.spatialE ERATE
4. AA o9 X £49 A7, W5, BAE a.spatial(E),
@ .spatial(I), «.spatial(B)Z ‘}ebIT}
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algorithm tIntersect(targetObject)

input : tGeometry E}Sie] th4t A=1Q1 targetObject

output : W A} QL AA 7t AlFHH o2 wad ZH 2 TRUE,
3% ¢tew FALSE 3

method :

tintersect= t A9l L& A9 1:1 vjwelch 4E A

sourceObject:= DLineString E}glelx, o] % w4 =9l tIntersect

¥ DLineStringoll W1g d4tell dgte dmz|Foz AHogr}

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 sObject.Intersect(tObject) is true then true
else return false
else continue

method :

Intersect= tht Ao} YL A9l 1: 1 vjmolct, Y AAQ source-
Object® TLineString Etelx, ol ZA$ w4=Q Intersects
LineStringell thdt Q4te] @& dnelFoz Fojdrh

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

end tIntersect

(ZT2|Z 1) DLineStringe] tintersect HlA=

algorithm Intersect(targetObject)

input : A AA7} = targetObject(Geometry EFY 9] F7+ 2AA))

output : ¥ ARt A& A7t FRH oz w3 F$- TRUE, 2
gz ggod FALSE Wt

(Z12|E 2) TLineString2l Intersect A=

Al &7F 718 A2 tDistance( )& oA A7kl F&
& MA 9] TPoint 7+e) e A& Hbggicl o] o qAt 7
A= DPoint® A3z, 48 AA = 72 E Adste 43
o] Atk & ¥¥ MA7} DPoint7} obd 4% f1de] &
£ 9E TPoint7} o4& 7] £A8A H =& DLintStringl
AL BE A PointE 9H0E AAstd AGE AN £ F
o A8 E A9} DPolygong! A% 9% A< DRing
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algorithm tDistance(targetObject)
input : 4 A A7} 5+ targetObject(DPoint B} Y & 2 3+4), source-
Object?] }9]-2 DLineString
output : Ul A<} A& AA Hg Aot H Azlg dn)
FEI AT
method :
tDistance™ WlF A Y€ A 1:1 vjxo|rh. 4 AAU
sourceOb]ect DLmeStnng E}%} o)it, o] 7% w|A=2l tDistance
£ DLineStringe] thg @it gste "—JI'.E]?&E Aejdh
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

(Z12|Z 3) DLineString2! tDistance HAE

43 249l ol 2 2H

2214 o]F AA oY AMNZRE H5F FYH2ZEH
Aoy (29 2)olM Ro]e HE$}: 7| DPoint, DLine-
String, DPolygon® &8 o]5 44 MPoint, MLine-
String, MPolygon®] &A3tt} o] A2 o8 A9} o]F 7
Ao W Aa 727} &by FUd ARE A8t 9l
=& AnEX| e, Al 2304 =oF A o] o]E AH
&} olF AAT AFH AR g o= Zo|rt gtk
uebA, o] A FHLZRE o|F AF FH2E F4F
o mEol & A ALY FAE A" Aoz oy
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e HAZA] IR fAEE v, olF AAE oA H
HAFE dEEE od HARR I3 £40] AL Wtz gl
7] W] ojy g WEA FAE eI Ag WA=t
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gotod REE A4 wf AHG Ao dojuAY FE&F

$EATE 129N R 5 TAZL AU gty
ol % A%He 9179 WHE MPointzhe ol% A AAB
Abgate] UEbdTh MPointe] ©lo]E = DPoint sha7}
2 a9 ARl ti@ MASY Aow AdHne AT

§A AuE AT AR 2Ede GAE ol
A%HY F AW Ao THE wSE TEE A4S

(X3, y3, ta)
ha (t) y
(x2, y2, t2)

(xt, 1, tv) il

”(Xo. Yo, to} >
(O8 3) ol & A MPe| ol

tiol A 7R S) A < AA MP7L (2¥ 3)F 2ol
olFdL gt A x, t FEFTE Leldte La-
grange TF S Algshd HEEZF 13 A48 o2 2
o] UJetd 4 drh

Sk(t) = x,+ a’k(t— tk), G d,= (xk+1—xk)/(tk+1—tk) (1)

upebA] A W3 g p ()T A 2)9 Zol FYHI, o
W At el f<t<0, 8 W, AT A QR g
3t& 4 Qe

%ot d,(t— 1), telty, 1],

x1+d1(t_t1), te[tly tZ],

ha(t) = ' @
et di(t—tp), tE[ty, te],

xn-1tdy(t—ty-1), t€lty-q, tal,

() = hy(t) = x,+dp(t— 1), <<ty 3

vEo JAAE $UT A2 a0 B A3, 27 A9
o A7t tol G ol Hel AL gen 2o,

h(t) = (ha(1), hult)), £ < i<ty 4

OI PHe aAgos BY & A 4% &

SN AR by, 1,0, b0 FOIAGH, 27he] BB T
[t tyea] (B £=0,1, -, M— 1A FET2} 27} hghalg
8 & vk o9 28 £E9 BRE A5UA 27
A FF] A7 a7 WE) AskA e 2Felt
Aazgel 44 & ATk Zolth F 2 2E9 24
ERFE ASHA RN BA%o|T, BRI 37 vy
4% AgHE AT DY 1% £gFs 24 B4
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& AR el

)
i
nt
rf
A
o

ofof aA e FolA A4S
Qe WA %3 WA JAE olF AA ANE F2Y
F gt ey a7l 28 2 eelold 3% 2 AS
a9 4 Y 23 MEA BEIGE HPS 84 gonz
BRI AYRIES g o AAY ANE ¥

r(yel Wi FAHA FEL
Zo| A instanceAt()ollA olF
oJZ1 A @t} instanceAt() WA= oblzt DPoint=+
B A4d WA=52 MPointd SAd @F () &
ALg-3te ATE "t

gE A3z Aot 22 MLineString®] 73-$ AAA A
Aol e && dAE 277} gk F, o] Y2 Eglol
Hed F Qe AT AR F3 ¢ olge Aot w
24, MLineString 2 AHAl2] A]%-3k3 oJu] B olE MPolygon
of $82 & v vyt ¢ Adx & ¢ Aotk oF (2
g 4= 2349 FTUA LineStringe] d&4do2 W3l
MLineString 2 #l ML& RolFEth

(38 4) ol M HH ML oIS

o

ML ©j5& Fddr] HsiMe 4 AanESd o
37} gz‘ﬁs}ﬂok 313, Al2HES Wil AIvES
Aake AztAe 2o wslas veld ole Zt7 94
wa 34 a ()9 k()2 THEYC. ek nHg A
E 93l & s(n)e Fof dig the A
o2 FdHLh

-

FE AT EQ

se(8) = (Bg(8), ha(2)), i< t< b (5)

@, AoHEY Ao did AL zdaA Ferh

AT 99 A7t oA MLineStringel 91X &4 L(¢)
= 4 6)3 Zo] ZYH 3, v& 32 LineStringolvh. L(#)
o g TEL A FA 29 instanceAt()ol] thE A
Ao g B3lo] o]Fo|zrt.

L(8) = (5:(8), 5o(8), -, 5.(1)), tm <t tiy 6)

L(t) = Ly(8), i< t=< thyy ¢)]

MPolygon& A ztell whel A9 A € FdFe] 453
o2 WatE AAe) g RdaH 27] AHAAY T7
&4 o] LinearRing?l Z{A2 2%t} MPolygone EZ, 4}
BAY £ 249 7E FES 2L AIL $EY B
42 o] g4 4 Utk thi (¥ )= Polygond] A7t ot
2 "3s gd3iz .

Polygon& W3-l 078 ©]d<] holeS T8 + JoB=2
MPolygone A 2d 3z £3o] shte 17 ¢]49 MLine-
String 02 o|FoiZle}t, 1222 ¢19j9) AR tell 4] MPolygon

Fele] AT AAe A 2 F9E UEllE 3 p(2)
E oS 2ol Yeid 4
p(8) = Lp(t), tp <<ty (8)

A 2 99 w3l g pe)9 BE g2 Polygono] &
th MPoint®] -9 7o) p(¢) &4+ instanceAt() Hr=
ol FHEET

(2% 5) MPolygon 4|

4.3.2 244 olF AAE AT AT QA

AF ARAE AT AdAE 429 @AM A48 4
g 2y o8 AXE W 3t glow,
olF AAe A ASAHY W= 54E Frista Ao
&7] g8 olu] AFHE AAAE A= FHHQ ddE
o] ottt olF AMA HE AEL (18N Tt &
4 Axgg e g ERatn Aose Qo 24, o
=R e AFZE olF AAd tF oA dodE FH
dal dag #d LS obfe) <& 8>oA fofiith.

wal _Il-) rir

o]
kil
w3
]

2%

2

(E 8 0|5 HAE (&t AISU AUAE

4 Az A 3
instanceAt() | ol% AMNEZRE ojd NP fFae TN 4L v E
Trajectory( ) | MPoint®] ©|% Z2& DLineString 2.2 38
Traversed() | MPolygon®] °]% Z &% DPolygon®.2 %3

oJ7]A instanceAt( )& A F3F vlo|H o thaf ofH Y29
Aol g F7k delEE d7] 3 Agahe ddtAteln



2o,

et o8 AXE $§ instanceAt()
1EEFL et )y o) AAE g in-
stanceAt() A1t Al A|7telA e AA fAE ALtsl)
9‘]5} F+E ARt AAHojof gt thg-2 instanceAt
)& o8 AAE AT 4 EH olF HAE A daw
%—% vl sted o st it

re
)
1o
w2

algorithm instanceAt(vt)

input : AAe Fa3 I HRE dojer] A ded NH vt
(validtime E}$})

output : vt A FNA F &% point set(Geometry E}Y))

method :

o

instanceAt& Fol7 K& AT FET 92 AA 9 I H4E 7
AHT} Y4B A sourceObjects Z o]F Aol o] o 245

= instanceAtd] ¥¢xEEFS FY3

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

(Y2|E 4) ol ZHA|Q| instanceAt H{AS=

algorithm instanceAt (vt) //override operator for continuous
// moving object
input : 53 F7 ALE
ERD)
output : vt A] A
method :
instanceAt Fojzl

Aol 7] 93 499 AlAH vi(validtime
f a3 point set(Geometry E}S))

£ Ao 37
Aol dE HA<Q sourceObject= MPomt E}qjo]ar, o}
=< instanceAtr MPointell €gt Qabel] gt g3 E] =y
e}

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

FE ABH FEE D

(¥2|& 5) MPoint®] instanceAt tiAE=

ofm B3 ARolA o FAA GABAL AH 94
Ask F4 F4BAE Boke] 49D F Atk AW o5

AR Azl T AA ) 91w Qe wa ol o
S 01% AA o] 94 TG Aho] W} AekA B 12

2 olE AAEBS 94 BA I A2 Adel AT}
A998 A9

5 g 3 "ot

o FAHE AFAA 4P AFL BAL A7) 9

KM XIE| HAE gt AIST A 29 A 5

& 37kA Al o8 AAEH. 74 AU ee oy A, o

T A g3 oy AA9 olF AAE A thFx
on Hdg AT ANAE e Uk dolEE F
£ 3}

51 AlLEI2 1 (R&Ez 22 HAY)

YutH o2 1L =2 ALLS T HE o s n
ojn] AME 2% o I of & d F& 7L A

A Ho] n&wRo] dX BYo] v £ Qltt o] @
I4£52 A= DLineString 22 %382 4 9z, 2 73
< 39l TLined} %719 TPointZ T4 ®th E}% (29
)2 199185 1993 7ke] AA A8 @2 Sky 1E5%E
29 et ojgA WIEAE BAEr)

=

(ol

(o]

1993 a ¢ F ot

(32! 6) Sky LT 2| MM

e 1991d A, B, C, D712 & o]Fojd Sky n&EE27}
4= A

® 19924 C, D #7+% E, FE AHdAd

e 19939 A, B 7bel gt} GFHe Addgozn 1

&2 AA 7T G, E FEgoes WAol g9t

(2d 6)¢ Hole g A3str] s (29 7)3 o] High-

way HolEE A

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

(222 7) Highway E0|E22| Ml

(29 6)oA Fo Sky LEEZ] A ZT £4L g
W+ DLineString S o3 Zo] Xddh

{<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, 1993-1, NOW>}
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o714 a, b, ¢, d, f, e= PointE JEIIH ab, be, cd, df, ce,
ef, acx Line& et

dA Ao 1) “Sky TEERO] 0 BA ¥ HuE A4
st

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

A9 ARE A Sky LEEZE FA e TPoint}
TLined 332 $459 A< LineString Fei7t Evh. &,
A 7 NOWS ## % TPoint®t TLined b3 2}

{<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>}

a3 9o A3 AFe2REH Pointd IFER o] F]
Z LineStringA A= &3 o] €

{Kad, <o), <e, <}

52 Aluf2le 2(83 HH Alagel udl7| x| 242)

g3 @A Axgle B¢ ¥ FA 0PIy AAE AS
2oz mobatal glojof gt ol A% A £A AH
A vl87]9) XS0 718 A3 N EHA &L AT A}
ol ME Hgrle A&Hez FHolxn Ivx 7HAET
ojg} o] A|Ztel wet A7} ALK o2 Wt v Y7
22 AAE MPoint24 ZEEHIA & gloh. EF u| 7|9
EFL Il AY = AF] 9FA 2L V1F BEHS E
A #AIE zon, o714 gFd i dFd2 MPolygon
o2 538 9 F k. 5 44 2ARRY 2¥d o277t
A A4H 02 X9t 4Ygo] WA At (2™ 82 A=
oA &g v|7]7t Bl SARAY JFAL Ave =
€ 29ETh

(22 8) HI#7|2t EYE SARAS| Ol B=

dlole] lojzol A HgY7|o} ehFo) hR BHE A s}
8 (2 9t Zo] HolES AT

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

)

CREATE TABLE Typhoon (

ID INT NOT NULL.
NAME VARCHAR (15),
RANGE MPolygon

(22! 9) Airpiane Efjol22 Typhoon Ef0l=2| M

oA A9 2) “B}F SARA(D :24)9) FFAE A+ |
H71E HAsie”.

SELECT a.ID

FROM Airplane a, Typhoon t

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

o] AFEo|A BlFE SARA7L o] 5 HAFE Fi7l ¢
3 Traversed 4ol AME-HAUTL, HP7]19] o] F HE2E T
37] 918l Trajectory @ite] AHS-E ATt e F3 v 879
A=A L ztz} DPolygon® DLineString 2.8 ¥HatE 1, o] F
AR s AFHH wAe HFHR v Pr]e olF A=
WAE 9.

53 AlLtz|= 3
(¥ 1002 &
P Z5E 2o

F2AAAM 715 #

e
>
S
L
e
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g
rtr
i
=
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a)
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dalg Assel) e 428 /18 AU AL A%
WAz asie ol W N1E §3 WAE Al bek A

A5 o E MPolygon®® E&E 4 3, At AL A
I F 718 Y AEA ] AK€ DPointsh 22 oY
Az Jebd & Aok olej @ dolHE AAsty) A8 (2
d 13 Zo] HolEEE Ade

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 11) Accident®} Station Efjolg 4

dA A9l 3) “1995d 8Y 24U 9.A 3ol FAF JE #
& A(ID=19950824)¢ i3, AtmAzte=
HE 1A £ 718 S S ZASEY

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

298 Fee o Jeolr] WEe] Folzl AgelA
9g 757] A3l L8R instantAt)E ohA] Aol 1014 4
£9 A% 28 4 @F olg3td] AFE abzpolck

AA A 4) N2 AR Y e AR BAE A
s Qo e 2n

SELECT s.1ID

FROM Station s, Accident a

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

o] Aol Sa4al7] sl 2711 Ak AHEEIIEk Distance
OF @74 a5 dold 3 An AHs 2E 8 F2AE
3o} AT Ae Tan, AL A F Y AL %S 2
gozH ATARTH 1 ke AF ZBAE Ropd 5

At

AFAA ) Al Avke) Lol el wish o] A7l o
@ Wshs 7 029 BAL AA dolH B ofig A

Ak Klg) ZAE IS AIBZH 2M 2> 2A 83

29H9 o8 BAFoRM 3H +7 % +30 $8T
& ok Al ARG Al el 4 oy ey
£ 799 B, 2% B4, oF Auz #e aeln P4
A7 ABeleld 59 thFd Lokl A8 & Yok

54 "7}

Ag7A Be AF7 mdo] Atslo) gor] ZAze A
g Ropol wal UEdze Fode AT A 2U
A 5FA AHe Al 7HA A s o] wRelA A
Bde 7)Ee A7 RIS 4717 Fo| WL mejET,

A, 712 B2 820 U@ BI2UZE B 9@ o
33 A9AAE A ATk AdL 104 vl v
o o] shte TSESE FASE 2250 Hal =
AM 77w oju] A4 P 52 242 AN 4 Atk
aE suel ARe] BAAUEE s A9 H
28 9 2o AY THe 27 ol EAS s
od 4AF AF 72 2 dole A= WAol @ AT}
B es,

S, ol AAst olF AAS WA BeFoA LA
o AAEE qWAA FAL 5 WA A olF AAL
o AA F @ Aol 24 BE |29 A3 2
2x A9 S AN AT & U o $§ F
okl &3] A3 F TR NF ANE BT AT
4 AU e 3lAAE FRAolY 718t 2E oF A
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o714 Aeket el ABY ANESL B4 AR AL
ALk ABAA Y A7 o olglg N B
A2 4 BT e ARl g A7} Aol
| rskuh 2Lk o EEAA Actais AT B B4
2 old AF A4 ugo] 2A Z/HE 5 Ao, ole
9Re AAsy) A5 AAe 1eHY LnAF AN 2
A4} 79,

Aoz o =RA Atd R ¥F BU2AY
28] AsHER HARYG. 7 G e N2 Aol
3 2He 2E AxddA ALHH olgd AxdSA
B el HolEE s $437] 95 5% 2d9 Ba
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o dezds WEAF D glon AR A BFE 2

ZH ] &go] THsdttt.
6. B3 Ao Hj@m

Azt HolE %
2 A9t A7 RYRYE AZpoz dussi
WD I mdERY AFRoR dusets Pl 9
U

oA AgkstE AFE R F owA $Ee A

7 dlolE & FAd Agsy] A% Al

FI9E ZF 7 Qe f9E AAola, o] & V|He g
Al E3t AR Sl ATt 53] [19]4 A= AA A 7
S AFo2 AT 2dHYd =9istn dEd, ol A4
AF G TLE AAY o|HES 3t T AEHE
W A7l A& 7t stk 28y o] e ¢4
712Ro 2 Agd A AFE 2= ST-complexdhs ¢
e AMggoeH gFdFol AFHAR 0, 1, 2-sim-
plex FElo] A2E F2F AA EFYE Aghsled BF 243
9 33L BAA Ayt Addte RS ZF REE V]
o2 hste] TR FdHA L AT

HZoll e Azl wgt Wsts FTAA, & iy 9nz
A A& AAE ols AAY MdE o] &3t AT Hlo]
Huol2s mdglslgs HT Wios 3ol HAE
F7] 9 A7 AW U0, 211 ol F Axe A
T (19114 A3k upe} o] Aojd Algzt AAE g2

e A, s A A dgFe A} 37, 44
2 F T EAE FETE F AUvh wEtA olF AA =d
ol i3 o8 ATFES AT AAE FAE HASY
BAE AT g g2 Aoste, o] =FAdAE o9
e 3 AMREte olF AAE oY AAe &A Aot
i i

[22]¢] olF AA 22 FA| F+F AHEste] Fojdnt [19]
o] Aol wet FF AAE At WE vHoR FEs
HAEZEe] AAE BE37] Y8 89 F4(behavioral func-
tion) & AHE-RATE A7 F Ui kg Fo2 74AE)
o 22h9 A1 E7 AAE 3AY AR ZHL o HE L

2 QARE AART. A9 G5 v 499 Fee) 74
5, AT B4, 48 B4, 280 2§ Sl £
W, 28 Yutael oF AAE AR P49 # AU
olst @ o LR 2L ofF Ael Beol weh

o)5tm, o8 AAY AF FEE GFE

A= AR F Azt w9
£ 07 HAdte AA gt
E #(sliced representation)’ 7Hd&
Z(intervah ¥ 2L AIZF 1A o dis Hojd
#(simple function)®] %42 zZH= @ EFY(unit type)
gk a2y o] =EAME 7 AR ol oF &5
AoJsta A Fefol wte} S&he WHE AMEETL
7€ o o] Rd HolE BY FZ WHOE o
oA Atsts AA A RdAFA= P2 Pl =2
o} [23]3 Zo] Al F 3 AA 244 Eﬂ°l‘31 BE
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A A5 Sl
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Ao} &2 5 Ae 7hE v wHelHE Ui
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