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An Object Oriented Spatial Data Model Based on Geometric attributes and
the Role of Spatial Relationships in Geo-objects and Geo—fields

Hong Ro Lee'

ABSTRACT

Geographic Information Systems (GIS) deal with data which can potentially be useful for a wide range of applications. The information needed
by each application can be vary, specially in resolution, detail level, application view, and representation style, as defined in the modeling phase
of the geographic database design. To be able to deal with such diverse needs, GIS must offer features that allow multiple representations for each
geographic entity of phenomenon. This paper addresses on the problem of formal definition of the objects and their relationships on the geographical
information systems. The geographical data is divided into two main classes  geo-objects and geo-fields, which describe discrete and continuous
representations of spatial reality. I studied the attributes and the relationship roles over geo-fields, geo-objects and nongeo— objects. Therefore, this

paper contributed on the efficient design of geographical class hierarchy schema by means of formalizing attribute~ domains of classes.

FI9E : X|a|H HA)A B (Geographic Information System : GIS), 7|8t%4 (geometric attribute), A& (role), HIXI2|HH| (nongeo-
object), Xi2|24M(geo-object), XIZME(geo-field), FM(theme), HUBYHE(role assignment function)
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T Agwrelzte A-AAs d4 HAE E4E o, T
A7pol AAT 499 E 71889 Ao nt2k 3 (cross)
7% 33, U (adjacent)371 = &, AFHEA FE F
(disjoint)%= ¢tk EF ojR& ¥ F A7 T 4
A7} Wl wel BASE Aol A ZEEE & T
et

(A2 2] Ael-A43 el Ae-AAe Au-Y= Aol
9] FAZE A(FDOM) — DOM; XX DOM,
& &4 I5E TFI.

FU-F5 £42 AR Ay-d= Apol9
HAE 9 Y& =93t F@E Aol o] F
£ £A48 A-AA7E xeld AR otet
Ag-g=9 FES 4ot TR A=UE Y
e F BAE WESI Q7] Wi T8 #

t}

2.3.2 AE-4=

AY-duys A3 FHY ok 49 FoA dLHow
Eyg 948 58 99 xggg s Jujdcid). A=
g 2dojd &4 2 vir=e HgE vehllE 7E
o8] B} raster?|¥t A B vector7 AEHoE T
R HE). raster 719t AR L Grid of Cells(GC), Irregular
Points(IP)¢} Grid of Points(GP)e] 21213, vector 7|4t &
3L Trangular Irregular Network(TIN), Adjacent Poly-
gons(AP), Isolines(IL)o] AvH2,6]. 18§A A& - d= 29
o] Aeo)g Al AFS Umom = {GC, IP, GP, TIP, AP, IL}
oltt, 1¥ld AE-HEE Aleje BAE thEI 2 A
ZAste] 2g-9=g FAstaA

[HA27 2] Ael-g= el 7883 &4 Aol &7
= 9E Y 489 TIN, AP IL g 4 &3}
o £4-gqaAg g9 [

g Bof, “deEun AukEtAAEA g ez Y
o GRY TE3d 7t AR AEL ARA, §F5daA, 2
A9 9 AFEA F(GRy, 1 £i<nolA d453es 7Y
A £¥XFoA ety AMAF9 EA(soil type), FF
o 3 874 245, BHAY 945, V¢ Ve, 5
HYmr 5 -4z Yepd ¢t o Ag-gEE
GF= ¥718d, t&# 22 J-4= g2 722 9
g 4 ok

{49 8] Ng)-d= FH2 23] Cor = (Acr, Mar)
¢ A-U= &4 Acr = {Asicr, Agpor)

i) A2-229 F4-5Y £4(Asier) | AY = EY
29 FH-59 £4¢ Jehliy Fe9L DOMo|th
i) Ag-g9=9 713 £ (Agper) : 7138H8HA ARl A
Bro| Wpo] th3t Fef E4Ad(shape), A £ (loca-
tion), 271 £ A(size)? W3k 4/ (orientation) & & +
Ao Ng-gee 7|8

size, location, orientation}o]:}.

%2& Sgper = {shape,




Xlel-HAiet Xi2l-B=0A 7168t

@ Ag-d= W9 gef& A (shape) : oYL g
-HE9 V2 Aayd e Fech ol A%
Aode & go|] xgd
* shape(TIN) : DOM; X --- X DOMpriv,

* shape(AP) : DOM; X -+« X DOMnpap,
+ shape(IL) : DOM; X +-- X DOM

® Ag-"9= ®¥Hae] YA LA (ocation) : N E]-BE
o] it Fefol F2l o DOM;x - xDOMq9
A2E Ash=s Heolrt
= location(FDOM) : <DOM, DOM >[coordinate

system]

© A-U=E W A7)E4(size) - HEHY A-&F
=9 Azt HEan, B gtol line¥ ol
polygond we} gh& vepd of AR
+ size(FDOM) : DOM[measureneat unit]

@ A=-"d= ¥4 weks A (orientation) : WELE 2]
gl-gEo] AgFelnt FH g3, W5 gho] line
ot polygond @} g vrepd o) A&3ich
> orientation(FDOM) : DOM[radian]

o Xg-FGr9 it Mgre Y 19 viE A& qf
4. []

A g Ag-d= dlojy R A-"ro F3t
ZAY gule] we} H4-9498 FAE7] FEM 98 &
F FE gslol = o] Fdx TRE YL 7o)
A = AH10, 11, 14-171.

[49 9] 98 g3srt ned A-AAe FHh2 &

Z1(CRgo)
CRgr = <Caqrx, Carr, 0cr>
A7 Z+ AL bgg8 go] 7l¢¥ 4 itk
o -4 Fex9 Fo AYPL Core = {Carrr -,
Corei, -, Carentolth

A7NA Carrie MR BdolM Aal-"m Al i3
2ot}

o v A FH29 F FA7: Cnee = {Cnorr,

CnaEi, , CNcEn)

714 CneeE WA 242 AA-BA BddA] 7134
Hlg 7 Al A MAGegular entity) 2 oF 7R Al (weak
entity)ol] i FHLE velAGs)

o xg|-LeFex9 bR e-AA Fefh2 Alolo) FA

S /F3 JFE Cornr = {Cornri 7, Corng,

&40 STt

}

SHA| BN Z|viot A X 2t CIOlE 28 567

Carnratolth.

A7 Copre A2]-d=st Bl =]2]-AA] Alole] Ao
g 2solrt

o Aa-Hr F29} vAg-H4A) Ffx Alo]g] #A
gt A% & ¥ por: Corr— (SEgri — rolegri)

7|4 Ae-de FHf 29 vAg-AH Alo]o FAE
Herd 2 sle A a2 Com® n-8 @AM SEcrie
3 BAY AniE Yepy, 1 84 9n SEgrEe HEH
Aagdvt H43d, A6y AR o 94AA(Sw),
WA (Sar)dt Z2EBA(Sm)E FETC WY 4T
A, gFaAe 34 A o) F BAY 9on = v A
Ao BA vl T3t YR Serg) R FHAIEHScrs),
FUHA D3 Sorag, T8I FTHEF I Seras) = TEFA A}
Eokiae s

o xgl-gdr. Fefl 29 v X g-AA Fe2 Alo]9 FA o
A% 48 dF &5 oo Com— (SEgs — rolecr:)

A71M A -Be=Fe et v X2 -AH g Alole] #
A Ed42 Comp®l n-F A SEcre A9 9n & 4
ehdict. A vl ANsKSg) B AIESHS), FE3HS.),
a8ar AEsHS) 2 FRET0,11,14-171 [

Eg AE-d= F43 A8YL FADTZ 87|18tk o] F
AAEEE do AgY A-UE FHPX Cord YrFh

A&-FEg) v -AH) Atole] BARNcr)E AT A
g8 Fie gy go] mdn,

(49 10] A2@AE 2% Ael-H(Geographical Field,
GF) €82 A% £7(CHer)
Ae-g= 82 A% 27 CHor = < Agr, Mgp, >
A7 7 TR 4E o3 Zo Jed + U
o Ay-Po £A42 Ag = {Asicr, Agpar) ©Th
o A2Z-4E vamE Mepe <Hd 1>9 di= ¥4
& mEth
o A7 -dro} v -qH] Ale]e] #BA(Rnor) : AE-2
=GR v X2 -AAADT) Alojel #AE vehd A
o2 A dastzE FEIA vehdd o] ht
7|&& e} g}
- asso-role-namei(GF) : ADT

+ asso-role-namen(GF) @ ADT
 aggre-role-name(GF) : ADT

* aggre-tole-name,(GF) : ADT []
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A9 A9 8 A 99 A9 100] I &4 Yo o
o FAHoZ dyde BA d& Eol, §4 UFoA
‘AABEE 323 e 7Y Fd%0 s -
9] A8%¥L character X - Xcharacterc 2 Edgt}l
F AAGY GG “NA@Ae FA ol AY-dmg
o] #4 & FA%e AHEd da “YHFAATY ‘2 F
Aol e v - A A e BAE A o, A-d
zol ZE Alolo #AlE 480 we 24 BEEE ¥
=

(g 3] Ag-"d= Y2 H £4-49 dAE Y3
49 Zex2 Ag-AF Sa27 €+ gk

Z 9 xg-"9 FgrE FAo] we #UsA £2L
37 ¥48 ¥3 3 (measurement scale)?] no-
- minal(§ ), ordinal(&4]), interval(7H2)#} ratio
(8] &)oll s FEE = Fefjzol7] g A
gl-ge Fy2o A-AH FHae £4-99
#AE FAsA Fa@h [

(42 4] A-A= 4RBAA A 2-Dug A-AA] Alo]
o #AE AY-4E & AXE FHAINE A
ot

139 99 A2-d=g A-AA Aol #A
Roro= A3t} dsiz 784 983l
gaM £4-FHAAE AT o FAH A
ool M FHEE ¢+ ok U

(42 5] Agdola 8 - AL &85 17 = BA
A met A2l-AAE BEE $E An Ag-¥e
2% 239 4 ok '

A EEAL) A A - Bo] Fajo| wt
Axxoz #USA £XE Nelgdo] Hu x|
d-¥cz B 497 s Sgxoz s
= ggo] HW Ae-AAEE B 4 Quk oS
So] “BAR ol Bl AAAY u Bur] 4%
M BE “RAR e Ael-8es) 93 BavlE
Ag-AA7} B} 2} ‘BRI E steA et
“AF-BA E27 Aol A BE “BABE A
2 AMZ B 4 Utk A2 1Y . 8L $83
27} s A7 A0 B wat Ael-HA s
Ag-"ees 9o [

ojN
ol

olN
ol

o] AollM= AN FAHY A-HA A-HEg
£43 #AE o83 dedte Fd A FES A

Adtazt g

31 XI2-AHE #E FAL Helo] 7

Ae-AHe gUx Aol TR ode A 2329 A
d-AAol U@ 4o, Jelg olgate] Thedt ol FHE
% gtk

class geo-object class_namel{

IS-A ! superclassnamesl
(generalization inheritance)

att-name; : DOM

att-name, : DOM
(space-independent-attributes)

asso-role-name; : ADT

asso-role-namey, | ADT
aggre-role-name; : ADT

aggre-role~name, : ADT
(space-independent-relationships)

sd-attri-namei(FMODE) : DOM; X - X DOMm

sd-attr-namem(FMODE, : DOM; X -+- X DOMn
(space-depending-attributes)

shape : ODOM

location : (DOM, DOM) [coordinate-spec)
size : DOM[measurement unit]
orientation : DOM[radian]

(geometric properties)

1) topological relationships
disjoint : QADT
adjacent : QOADT
intersect : QADT
cross  OADT
inside : OADT
equal : QOADT

2} metric relationships
distance : QADT
perimeter : QOADT

3} direction relationships

north : OADT

south : OADT

east : OADT

west : OADT

up : OADT

down : OADT

left : OADT

right : OADT

user defined relationship

asso-role-name; | OADT

4

=

asso-role-namen, : OADT
aggre role name; | OADT

aggre role name, : OADT
(spatial relationships)

32 X2|-E=E Hf 22 Holo 1B

Ae-gdre FHL Hoo] FEL oA A 234 A
2-g=o g Ao}t HE ol gt tEH ol 4
g+ 3tk




Xi2|- 2412t XI2l-E=0IM 718 &4t

class geo-object class_namef{

IS—-A : superclassnamesl
(generalization inheritance)

att-name; : DOM
att-namey, | DOM
(space-independent attributes)

shape(FMODE) : DOM

location : (DOM, DOM) [coodinate-spec]

size : DOM[measurement unit] // ‘i‘lﬁifg—J field mode
(FMODE)ol g+ # &

orientatin : DOM [radian] // vector® €| field mode
(FMODE)ol %t &

(geometric properties)

TADT

T ADT
T ADT

T ADT

asso—namey

asso-namem
aggr-name :

aggr—namen :
(relationships)

27t

(=

Bia 88 9o

“‘Aepgx ATgpEA ezt X99 GRY AR
AYGR, 1 <i<nelA A-AAe IVER, H33 %
FAG w2, ARANDZE, FPALE Fol A-HAA ol
A& oz FUstA EXHAM veh: A Edilt
soil type), B39 T4 874 Ld%, THA dx, 718
71&, 45 9 YR §L AY-U=ot. E o] AY&
Mt FERAA A, =74 AG9FU R 83571
5 uix-AAelct 18w W3} FEE 4, A¥
o AeA 2 Ma Ak HzEY T2 FA et

aYA o] AVFATE FAEE TR As AT
o A, AAH A& Ag-AA, Ag-4=, 222 HA
2-4 A2 F¥s o] Rational ROSE[18]el ©§ UMLY 7]

Ao Tierst 2

Hete] AFPRA2AE HY ERLFEAST2E
(2" D o] EHE 5 A3 7]

o

i XIgF EZt OIOIH 28 569

do

class geo—field silt-soil {

isa : geographical phenomenon ;

siltname : string ;

shape : float[AP] ;

lacation : (integer integer){rectangular-unit] ;
size : float [m°]

orientation : mteger[radlan] ;

soil-managed : manager ; }

class geo—object river {
isa : geographical phenomenon ;
rivername © string ;
silt-soil : string[AP] ;
shape : line ;
lacation : <integer, integer>[rectangular-unit] ;
‘ size : integer(km) ;
| orientation : integer{radian] ;
cross : road ;
river-managed : manager ; }

class geo-object road {

isa : geographical phenomenon ;

roadname : string ;

temperature : integer[AP} ;

shape : LINE ;

lacation : (integer, integer)[rectangular-unit] ;
size © integer[km] ;

orientation : integer[radian] ;

crossed : river ;

road-managed : manager ; }

class nongeo—object manager {
name : string ;
address : string ; }

(O 2) #Zue|8 48 vIx|2]-245], Xj2|-24x e}
Xe|-EHee| e~ A7(0}

BEEEN

e e R N e o B

(38 1) delg= M2hE

TEXY sy UML 29



570 BEM2[SHZI=FXN D M8-DT X|525(2001.10)

I

ename : string

T

1
river
erivername : string
osilt-soil : string
eshape : LINE /\QU--'
#locaticn : position
silt-soil osize : int raod
oitname : strin eorientation : int eraacdname : string
::hapa - float g ecross | road Q\\ SMeamperature : int
Slocation : position eriver-managed : managml eshape | LINE
esize : float 1 elacation : position

Sorientation : int o 4 0. osize | int .
esoil-managed : managar a @orientation : int
scrossed © river
manager ".’road managed | manager

1..1 ..___.
onamae : string
eaddress : string

position
&X . int
oy | int

Y TR

(28 3) 2Z2E AT X2 - A, R2| - BH} Xj2j-B=e UML 29

f (2¥ DA 71 AARE ANITYA A 9 -G AY-d=g ARsEed, 1 FE olfE XFEW
gAagee FAE of =AM A HAHAA, A Fel AR Hoel HdHow fdsA EAste At 532
AA s} A-g=o P2 Hoo] FFE A A o] A7} gdolo] Moo #UsiA 2xH vehls 7
(9 208 Zol 71&¥ + St v?-% ARHA FAH o2 2EF ] e 7|15 249 A

919 (z@2)elM 2] F#l2 ~7)918 Rational ROSEd 9] & dehls A99e Ag-d=g FAse Mgt
g UML 22& 919 (28 33 Zo] BEE + Ut Rl?l ﬂﬂ:r"lt}. olg g o] Ae-d4e Y9 S8zt &

© AEgge FAo uet 24w g,
4 Hm 9 HE S&3tuA st AeA P A 2k &4 2 B
& #FAgatd AT 2de] FefadA HelE el
of =&dA ARE -4 viAg-AA Alole] BA = £4& 9§ Mg 248, $4-99 848 ¥4
g g5z Stk v EY-ARE AU 4L AT A gt dioje] 8 A8 8k b EF3l S8 A
HE gated 71Ee EA-7|9 84 vloje 2do] 7bg o ojo] FE-o A-&3tArt.
ARl B Aol A-A4S ARALY AF/AEA o =EdME FH AA A ¥+ dojy »de s}
M 2E, 29 79 7153 84, Tejn oF % A4 T 840 AL ANET 54, ¥ oujEs
A 24 T& FAATE @4 e Hedde A T3] AY oARE vase] BE <F 1>3 Zr}
CE 1) 288 7istadn 32 24 Hje] XIH0R H|lw
5y A - HA e -d=
ea 7} 844 FNAAGY 71844 %’— YA g
A& | 27 | 3% | dd | A4 | FA | Ad [ AHEA ] A4A | A7 | 3% | g9 | 948 | 34 | A= [ AeR

Tryfonal9} 0 0 0 0 A A A A x x x x X x X x

Davis(6] 0 A A N N A A o 0 o A 0 0 o A A

Borges{2] 0 i A A iy o P A 0 PaS N 0 0 o O A

Filhol7] 0 Py N A 0 0 0 0 0 A N 0 0 A A A

Camaral4] 0 A Iy PN 0 0 0 A 0 o &L 0 0 0 0 A

Ay 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

a8, A4 0, wAY X, uFE A
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