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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 ean potentially be useful for a wide range of applications. The information necded
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 chjects 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 nengeo- objects. Therefore, this

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

7IME M@ AIAE (Geographic Information System : GIS), 718t 4 (geometric attribute), & (role), HXI2|2{H (nongeo-
object), X[2|2iH|(geo-object), XI2/BE(geo-field), X (theme), YEESE:(role assignment function)
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AA A T dole] ZdeA Fb #AG ovld w
g £4-49% g4sr) e Jgddd+S a6
of &= o] Fefx F2E S go] FAY ¢ Y10,
11, 14-17).

[ 6] 9% gFdert aed A - AMe] g~ &
#(CRgo)

CRgo = <Csok, Ccon, pco>
714 7} AEE ga3 do] ved & U,

o AEl-AH FH2e F8 AEL Coor= {Coorr -,
Cooei, » Coora}el T

714 Coome NEH ZRAAM Ae]-A A g S

2ot}
e AZ-HA Ate)s) BAZS VeEfe Ad-A44 34 F
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1) 1A Roow) * A -AAGOVE Atole] BAA
oA 7]t d el WEE R et g BAS
fdztAE st g8 22 S4-99 8 H% 9
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« disjoint{(GO) : OADT
« cross(GO) 1 QADT
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* inside(GO}  : OADT
» equal{GO)  : QADT
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« distance(GO) : QADT
« perimeter{GQO) : QADT

i) WEFHAAYRooar) : HF SA= AZHAE Aol
WEUAE vebd Ao R thea) ge A ARty
 north(GO) : QADT
+ south(GO) : QADT
« east(GO) :QADT
« west(GO) 1 QADT
» up(GO) 1 QADT
« down(GO) : QADT
« left(GO) : OADT
» right{(GO) : QADT

v) AH&2HA 23 A9 (Roowa) * AMHEAA L SA= A4
HAE Aoy BAZ oA Ysd HY, S35 43
o] &4 ol29 &L ou|ghd. 1M B FIF BAQI
vtz Fdbsel Fdae] #AE adz ALEg
» asso-role-name (GO}  QADT

» asso-role-namen(GQO) : OADT
» aggre-role-name(GO) : QADT

» aggre-role-name,(GQ) : QADT

o N A F-MA] FAARucr) @ A H-AA S} 0= 7] -F4
g Fg~ADTe FAE vERd loltt o] FAEE
Aziel 2GsLE 7hxvh ol 3 T 23 &4
-g9AAE g B
= asso-role-name (GO)  ADT
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= aggre-role-name (GO} : ADT
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HIOEE THAEFGE AA-AA9 715 549 HH
o i TR AR Foluh ez epd ¢ Uk &
3 FAGE gFolA “HH Al Aa-HA et ‘A
T g4gwrelgl: Ad-YA7t 4 BAE LAY o, B
Azrol AT UL vt gAjof wet A {cross)
3l71= i, U (adjacent)str| = &, FHEHA &
(disjoint)}% glt} T o)A F Fzk AA2} FHH 4
A 7F wgte] wel SAlE ‘5%"] g2 TEEe 4 ¢
it

(el 21 Ael-AA YA Ael-AA s} AP-BE Aol
9] AL Au(FDOM) — DOM: X -+ X DOM,
o FR-%% 4 e Tge,

F -4 448 A4A Y A-YU= Ajojg
TAE 4 -8 EYs8te] 583 steld o] F
T FE £4E AE- ?—‘Ml?} A $A]q utet
AE-gdee] HEE drpht FHED =S U
ehii= 27 A2 Lﬁiﬁh- o7t mEel Tt &
Atk O
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AF-gdeg AT Z9Y o= 99 oA a&Hoen
cxE WrE TEY 9o AugdS ongrH4] -
HE RddgA &4 2 dise] Fo9E el 717 4o
o|H ElE raster’| 9 AEE T vectors|wt AaHo R F
##HCHE] raster 7]yt 5 W2 Grid of Cells(GC), Irregular
Points(IP)9 Grid of Points(GP)el 22, vector 7] 2l7
&2 Triangular Irregular Network(TIN), Adjacent Poly-
gons(AP), Isolines(IL)e] SItH2, 6). 284 A -Z= 24
o] g dH AT Urom = {GC, [P, GP, TIP, AP, IL}
olth, a2gd) A-FrF Atele) FAE o3 FE AA
x7s8kd AEl-d= g TAsaA

[Aalzr 2] A-"E e &8 &4 Alele] A

e WEHE 475 TIN, AP} LT 2 &3}
o £A4-AHHAE FYsd
A g g eghe A Y
AR, #RwHE, A

A& o, "HIEE AH‘&:*
9 GRY TE3hd 7 AFAd
gd o olFHA FGR;, 1<i<n)dy d&H0r 7Y
A EXHoIH vYehlle A¥E9Y9e] Ed(sal type), BF
39 3 873 o9k, AL 45, 7Y, V1L, v 9
Y=z 5 A-2E2 el o= Sdth o] AF-deE

GFz ®7]8td, td&a 2& 282 Fd 722 F9
& 4 9idh

(A2 8] Algl-9d= 282 27 Cer = (Agr, Mor)
o A-HE %4 Acr= {Asicr, AgDcr)

1) AY-2E9 FE-57 £48(Asigr) 2] HE
29 F-EY £49& vehiy Hode DOMOIE}
i) A -"=29] 713 &M (Agper) : 715H8E YAl A
o W digh Fel £ (shape), {4 %44 (loca-
tion), 71 &4 (size) T e L {orentation) 2.2 7
ARt AP-d=9 715t £48 Sgper = {shape,

size, location, orentation}e]
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@ AH-4= W49 Fel &4 (shape) © 992 A
-BEe 7R Radd v Az oo
Feg g vhg ol EHHE
* shape(TIN) : DOM; X -+ X DOMrin,

s shape(AP) * DOM,; X - X DOMaap,
e shape(IL) : DOM; X - XDOMun

® AFA-"9= de JXEHHocation) : A-4=
Hapo] o3k Feje] Ao DOM, X - xDOM &
AR & Fae Aol
= location(FDOM) : <DOM, DOM>{coordinate

system)

© AY-2Bz dge A7 &AM (size) | HELY A=
=9 Agolut 2Lsty, W] gho] line® olr)
polygond w9 k& YERd W] AREEoh
= size(FDOM) : DOM[measureneat unit]

@ A#-gd= N2 W& (orentation) : HEFE 2]
Z-geg A3y Hg3hy, #9] Fho] fine
Foltt polygond W} gh& UERd o ARREC
« orientation(FDOM) : DOM[radian]

e Ag|-d=9| mi=
£ U

Mort 29 19 di= 48 of
A A& 2lg-ge do|y Rdd zg-ds=e] FIH
AL oule] mlel £H-ddG FAar] e dEH @
9 g5 a#ol sled o] Edia FRE &7 2o
A4 & A0, 11, 14-171.
(2] 9] 93 AFster P A-AHe g
Z(CRao)

CRgr = <Corr, Corr, 0 ar>
7| M 2 AE2 vga 2o 7led & .
o AY-d= FYro £ JFL Copr = (Cormr, ',
Corei, -, Corrntelth,

714 Coreiis HE2 LA 2
Fef 2ot

ge A o

o A e A FYzo FF AE : Cnee = {Cnocr ',

CxcEi, ", CnGEn)

o 71- Crees AEA Td2 AA-3A mdoA 7|&9
H)Z7E WA A5 ABAregular entity) 2 oF 7k Al (weak
entity)dl 98 ZF=F vlehivis]

. XIEI—IQEEEH:‘:QP A2 -Aa) Fef Ale]s] #A
Z~ o

11"7:}-% Corrr = {CGFNRL T Cornmi Ty

2O 7|9t 28R XE SZt OIoIE 22 567

Cornrat ol

714 Coppe A e]-Ges} b2 -4 Ato]o] A<l
g EWLo|vh

o AE-Er F2o vala]-BH FH2 ALe]e] A
43 9 g 4+ por: Corr — (SEgr — rolegri)

of71M AP-dr Faxe vA2]-gA Atole] AAE
Uehl 3 g #A 282 Cormd n-8 #A A SEaris
F2F #A 9 &ulF vehde, 2 #A v SEere HEHF
Agdout ALainf, ded 2z digt HHHA(Sw),
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Al gk el 25 g4 o9 e Tk #A L one vAg
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o AF-G= FPxo uX-AA Fehx Ao]g] BA
A% 9% €9 par Corr = (SEgr — rolegr)

A7)A Ae]-"eFe el v A E]-AH S Alole] &
A E#:2 Comn® n-F @Al A SEgrE BAte] 2V E
ehdich A ulE gitak(Se) B MEIHS,), TS,
AP BYEHSLHE TSI, 11,14-17). O

g Az-d= F48 AgdS FADTE $7]gt o] #
AAEEE oz Ao A7-BE i~ Cord YrEch

Ag-geg vjzla]-Axt Aol 8] #A(RNer)E 2T A
2-9= Ffie ggn go| T Hnh

[32] 10] R2l#AE 73§ = 2)-"=(Geographical Field,
GF) E82 A% 27(CHgr)
Ag]-de Zei~ AE 27 CHor = < Agr, Mgr, >
A7)A 2t FAHRAE oI 2ol 7lsg ok
o Ag-HE £A42 Agr = {Asigr, Agper) olth
o Ad-dE fiE Mgpe <A 1>2 wi= Y
& w2
o Ag-"regl dAjg]-AA Ale]lel A Ryer) - AT-E
=(GF)9 v)A - A[ADT) Ato)e] TAE viehd A
o2 Ao Agkslr FEI S e old ujd
e vhgd g
¢ asso-role-name; (GF) : ADT

¢ asso—role-namen(GF) : ADT
« aggre-role-name(GF) @ ADT

° aggre-role-namen(GF)  ADT []
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class geo-object class_namef

15-A : superclassnames]
(generalization inheritance)

att- name; : : DOM

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

asso— rule name: © ADT

asso-rulemamem TADT
aggre-role-name; : ADT

aggre-role—name, : ADT
{space-independent-relationships}

sd-attri-name;(FMODE) : DOM;: X -+ X DOMm

sd—attr-name,(FMODE; : DOM; X --- X DOMn
{space-depending -attributes)

shape : ODOM

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

(geometric properties)

1) topological relationships
disjoint : QADT
adjacent : QADT
intersect : OADT

cross : OADT

inside : QADT

cqual - CADT

metric relationships
distance : OADT
perimeter : OADT

3} direction relationships
north : QADT

south : QADT

east : OADT

west : QADT

up : CADT

down * OADT

left : OADT

right : QADT

user defined relationship
asso—role-name; : OADT

2

&

asso-role-namex : OADT
aggre role name; : CADT

aggre role name, : OADT
(spatial relationships)
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class geo-object class_name(

IS-A : superclassnamesl
{generalization inheritance)

att-name; : DOM
att-namen : DOM
(space-independent attributes)

shape(FMODE) : DOM

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

size : DOM[measurement unit] // HE & 2] field mode
(FMODE)e| g 28

crientatin : DOM [radian] // vector® 9 field mode
(FMODE)| 7t & &

(geometric properties)

ADT

asso-namer @ ADT
aggr-name; : ADT

4Sso-ndme; -

aggr*n.amen T ADT

{relationships)

A grelge ALYy
A AE-A A dREER,
W+ FE, %“JE*]@%“ A HE Fof Aa-2H ot
dE5F R FddtA EXHA vehts Ade Bt
soil type), B8589 73 4 295, 1879 €5, 7]‘»’!
718, FE 9 q¢5E 5L AF-BEeu K o] AY

Adsls 22T JHY, =54, AYFw 8 351'75‘-‘-’—%7}
5o HAg-HHe|ty Ely wAF FALY A=, M
o el 2 Ad dot HzAY 52 FA o agid

GRY) Al%
[ A

Il of AREATE FAER TRt AU AT
o A, A%} F2E Aef-AA, A-L=, YA H|A

2l- A A2 F&35lo Rational ROSE[18]e] 2|8 UMLel 7|

- Fictimrral Firimm — el L oals
L&) Elle  Edlt.
=108

Wit AdARALRe 9% FALYAASTEE 1
(29 D3 ol BRE 4 AR TL

F S OIOIH 28 589

[+)

=]

class geo—field silt-soil {

isa : geographical phencmenon ;

giltname : string ;

shape : float[AP] ;

lacation : (mteger integer)[rectangular-unit] ;
size : float [m*]

orientation : mteger[radlan]

soil-managed : manager ; )

class geo—object river {
isa : geographical phenomenon ;
rivername : string ;
silt-soil : stringTAP] ;
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 ;
lacaticn : (integer, integer){rectangular-unit] ;
size : integer(km] ;
orientation : mteger[radlan]
crossed . river ;
road-managed : manager ; }

class nongeo—-object manager {
name : string
address : string ; }
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s Crimgrar:
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Ri2isar

Snama ; string

T

river

Ehhhhhhwﬁ

silt-soil
osoilname : string
eshape | float
<location ; position

il% [,

orivername : string
<silt-soi : string
©shape : LINE
©wlocation
©osize | int
Loarientation @ int
&cross @ road o
sriver-managed : msnsg-—,-."l

position

’/r—\l:lo- -
racd

oraodname : string
<temparature : int
oshape : LINE

=

osize : float

| location : pasition

Lorientation : int
osoil-managed : manager

L
1.1 ?
a. .~

osize t int
gorientation ; int
scrossed ! river

manager

D3

Sroad-managed : manager

—_‘—51\1 -

Lhnama  string
oaddress : string

1

position
©x o int
oy int
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