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Abstract

Geographic Information Systems(GIS) deal with dafa which can potentially be useful for a wide range of applications.
However, the information needs of each cpplication usually vary, specially in resolution, defail level, and representation style,
os defined In the modeling phose of the geographic dafabose design. To be able fo ded with such diverse needs, the GIS
must offer features that allow mutiple represenfations for each geographic entity of phenomenon.

This paper addresses the problem of formal definifion of the objects and their relationships on geographical information
systems. The geographical data is divided in two main closses: geo-objects and geofields, which describe discrete and
continuous representations of spatial redlity.

| will study the classes ond the roles of relationships over geo-fields, gec-objects and nongec-objects. Therefore, this paper
will confribute the efficient design of geogrophical class hierarchy schema by means of formalizing affribute-domains of classes.
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1) Ae-AEe F-5Y E4(AsGH: A - orientation(FDOM): DOMiradian]
e geie F-59 $48 Yl
A e]9-& DOMo B 28959 fAE Mgtz F9 19 Was
o wEat) [
i) Ag-gd=9 718t &4(Agpar): 7181813 <l
Aollal dro] wye] it e &4 MA AgF Azl-ge dolg FdofA A3
(shape), $1%] %*J(location), 7] &A(size) zo] F BAY qulel] me} £4-998 A
o e &4 4(orientation)°§ 749 o a7 YA 98 g9 Feg ol d=)
Ag-d=9 7jat £4L = {shape, o] Fel2 FE= g Zo] Y & UTHIL,
size, location, onentatlon}O]E}. 12, 13, 14, 15, 16].
@ AY-Z= " Fej&Y(shape): Y (Be] 9] 98 387t vefd A-HA 9
Ag-gdee] 78 A5 wet 7‘6‘3“;3‘:}~ Ze2 27(CRoo)
oo tigt AFoj9e t23 go] L
- shape(IP): DOM, X... X DOMuyp CRar — <Corr, Corr, 0cF>
- shape(GC): DOM, ... X DOMace,
- shape(GP): DOM; X ... XDOMsap, A7|A ZF JRL o5 #ol 71 4 rh
- shape(TIP): DOM,; X ... X DOMimp,
- shape(AP): DOM; X ... X DOMaap, B Ag-E2= 929 &3 AL Com
- shape(IL): DOM, X... x DOMq {Caret, - » Carmis - > Corm}o]Th
b AF-E= ¥ 9X%Alocation): A2} A7IA Come /NEA ZHoA #e-"= Y
g= wgd i Fee Fof9DOM, x.. Aol th3t Zefrolk
xDOM, 9] HA& Ash= Aol
- location(FDOM): <DOM, DOM>{coordinate B Az-H= zlold #AE el AgE-
system] = A g2 8 A G = {Cawi,
o s Camiy ... Carra}®]th
© AY-G- Mg A7|EAsize): HEM A

gl-geo] Zggolwt 83, W gt o714 Comd A2l-B=e} Ag]-P= Atold]
o] linedolL} polygond wie] 3 yepd DAl g Fefzolok
o) A-g 3
- size(FDOM): DOM{measureneat unit] B Ag-g9= 85 9 dAAld og o8 &
9 39 oo Com — (SEcm — rolegr)
@ Rg-g= wWl4o] Wk (orientation): W E}

Ae-BEe] ARl AEa, We 4714 A2-Pe Wreh A-WE WS Aol
ol 7ol linegol} polygondd W) @2 b o WAS Jepin sk WA 22 Coml 0
By ) ALesh & AN SEert BT DA ovlE el

B olEdl FEEE| (373) 55
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uiw, 71 @A 9ov] SEere ¥WEHE AR FR
A4t} o] WY ARFHL AFBA(Sy), B
BASa St EHFASwE FEHATE Lol 9
FEA, ERAe &3 @A olele I3 A
o om= uviAYAAY #A uidl FIF A
SKScre) Z  FTAMEHScry), T E3HScrag)
283 FHEA 3K Ser) Z THESFA ARG [

% Ag)-gc 48 A2 e FADTZ %7]8
o o] 3R oz FoA¥ Ag-89= F
A2 Cors ou| Tt

Ael-dE We Aole] 33 BANR.
2-2E9 wAe-AR Aols] FAMRGIE T
% Ael-gs Fost thew go| weEnh

(B} 10} A#AE 1eld RA2-HE=(Geo
graphical Field, GF) ¥~ A& &
ZHCHar)

Ag-"gE F#d2 AF 27 CHer = <O, Agr,
Rar, Roro, Rngr>

A7\ 2z pAeLE Test 2ol 7led & ok

B AEAEY Y2 0D < Dot

B A2 £$482 Ax = {Asir, Agpar} ©]th.

W Ag-24 #A4: Ree = {topological relation-
ship(Rariop), metric relationship(Rgemy), directional
relationship(Raginer), user defined relationship(Rezu) }

i) A3BARorg): AE-LE(GF) HTE A
ole APEAE el Ao e B
& £4-998 A% 4TS /I
- disjoint(GF): FADT
- cross(GF): FADT
- intersect(GF): FADT
- inside(GF): FADT
- equal(GF): FADT

i) EHBAN Ry ZRBAE -8
B4 Aold A7 WAE Usd Aoz
ged 2e A8 s
- distance(GF) : FADT
+ perimeter(GF) : FADT

ii) HFPAYRe): B BAE AF-BE
WSS Alole] WERAE Jeh Aow
tes e 982 A3
- north(GF): FADT
- south(GF): FADT
- east(GF): FADT
- west(GF): FADT
- up(GF): FADT
+ down(GF): FADT
- left(GF): FADT
- right(GF): FADT

v) AHEAE A BA Y Rama): AHEAF O] A
AL AF-EE HFE AlolY FAHE
A Jled A3, F8F WP B4
4 ol9e AEE v YA HIF
T BALQY dwtsl, A9, FJdsE 1
2 ARgEich
- asso-role-name 1(GF): FADT

- asso-role-namem(GF): FADT
- aggre-role-namel(GF): FADT

- aggre-role-namen(GF): FADT

B Ag-8=¢ Ag-4A Ao)e] AN Raro)
: AY-B=EGHS A-AA(GO) Atole] #
AE Jepled A4 e At A
932 FEI yeidth old g J)%
< t5F 2k

- asso-role-name1(GF): OADT
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- asso-role-namem(GF): OADT
- aggre-role-name 1(GF): OADT

- aggre-role-namen(GF): OADT

B A2l-2=g A AA Alo]e] HA A Rar):
A2-4=(GR2t HAZ-AAADT) Alol9
BAAE Uehd Aee A dusz
TSt el ool tig Jled o
7} 2t

- asso-role-name1(GF): ADT

- asso-role-namem(GF): ADT
- aggre-role-name1(GF): ADT

- aggre-role-namen(GF): ADT

A9 Aol 8, Aol 97 F9 100 o7 &4
3 Ao i) FAHoE HAYIIE 3AL
& 5, 4 YBAN “FAPEEE 520
U WA FArolge A-BEY AEF
£ character X ... Xcharacter2 T @3t} E3F 3A
A% QoA “wHFY] FAolgE AF-E=
o} “wARe B9 exvghe A=V A
FANE 4L o, 259 FHoe A=A
gEo] YA me}t YHcross)str )=, AH
(adjacent)3}71 = 8, QAHEA L (disjoint))
E Aot oA F AF-H=9 FE Alold #
AAdel 9&o] A THEE Yehdth

(42 3] X2-BE YRAN AP-Pest gk
WA Aole] BAHE AF-BE Lol
AAE FFAIE Aotk

39 4 109 A-g=st AAA Aol &
A3 RaodlMe 2l Jeste 7E4
AELFEA AT S4-F9B/A7 34
"ok olzigh 47 Aol os) A2-d

= o AL FHES € 5 Atk

(el 4 AGFGAN ABARE 3, oy
w9} #asle] Ao o A2
Az T FE du AgEse
= 589 & Aok

AxHGe Gl A, Ago] AXH
o2 HY shte 594 A A2
2 5 dm, vAHeR By, d&Hor
YA E£xE oAy AHef ANER £
F Atk A E 5o AEelghs o= A9
dlX E@oil type) AMFHA AHow
WrojRle dugy B £ 9y, @A o]
ERS ARAHoz R4 ofa shie
=98 Qdolgke AdEx B+ Stk
A7 ol AYAEL F3, et 4
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ofN
ofl

(532 1] A-Ade #4288 OADTS}
Ag-dee] FYARE FADTE
TRt AelgHel R
w2t vl Ve AsEd 24
o} FAY ARE XYY F vk

zw Aol 49) 27, AT} Fstel Fxo)
BERE-EELE
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AelmEe] &4 WANS olgslel gl

gl gojo] & AAsA} Pk
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class geo-object class_name|
IS-A: superclassnames;
[*generalization inheritance*/
att-name;: DOM;

att-name,; DOM;
[*space-independent-attributes*/
asso-role-name;: ADT;

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

aggre-role-name,: ADT;
[*space-independent-relationships*/
sd-attri-name;(FMODE) : DOM,; X ... X DOMy;

sd- attr -namem(FMODE) : DOM, ... X DOM,;
[*space-depending-attributes*/
shape : ODOM,;
location : (DOM, DOM) [coordinate-spec];
size : DOM[measurement unit);
orientation : DOM[radian];
[*geometric properties®/
[*topological relationships®/ « - - - + O
disjoint : OADT,
adjacent : OADT,
intersect : OADT;
cross : OADT;
viside : OADT;
equal : OADT;
[*metric relationships®/ « « « + « « . . )
distance : OADT;
perimeter : OADT;
[*direction relationships*/ « « « + - - - @
north : QADT;
south : OADT;
east : OADT,
est : OADT,
up . OADT;
down : OADT;
left : OADT,
right : OADT;
[*user defined relationship*/ - - - - @
asso-role-name; : OADT,

asso-role-name,,, : OADT;
aggre role name; : QADT;

aggre role name, : OADT;,
[*spatial relationships®/

|

3.2 X[2l-EH=@ I8 S2ia Holo F2

]E] %C,] 'Z'EH/\ %401 FRo o] ’] ,zﬂ
23%9] Az)-B=o) U B9} HAF o83
o theit o] AAE & Qick

class geo-object class_name|
IS-A: superclassnames;
[*generalization inheritance*/
att-name; : DOM;

att-name,, : DOM;
[*space-independent attributes*/
shape(FMODE) : DOM,;
location : (DOM, DOM) [coodinate-spec];
size : DOM|measurement unit];
orientatin : DOM [radian];
[*geometric properties*/
asso-name; : ADT;

asso-namen, : ADT;

aggr-name; : ADT;

aggr-name, : ADT;
[*relationships*/

3.3 3zt EdA S2 o
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class geo-field silt-siol {

IS-A: geographical phenomenon;

name: character;

shape: float x... X float[AP],

lacation: <1nteger, integer>[rectangular-unit};
size: float [m 1;

orientation: integer {radian]

soil-managed: Manager

!

class geo-object river |

IS-A: geographical phenomenon;

name: character;

silt-soil: character X ... X character;

shape: line;

lacation: <integer, integer>[rectangular-unit];
size: integer {km);

orientation; integer [radian};

river-managed: Manager;

}

class nongeo-ohject manager |{
IS-A: thematic map;

name: integer;

address: string;

}
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