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Extraction and Application of Spatial Association Rules*:
A Case Study for Urban Growth Modeling
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Abstract : Recently spatial modeling that combined GIS and Cellular Automata(CA) which are based on
dynamic process modeling has been discussed and investigated. However, CA-based spatial modeling in previous
research only provides the general modeling framework and environment, but lacks of providing simulation or
transition rules for modeling. This study aims to propose a methodology for extracting spatial relation rules using
GIS and Knowledge Discovery in Database(KDD) methods. This new methodology has great potentials to
improve CA-based spatial modeling and is expected to be applied into several examples including urban growth
simulation modeling.

Key Words : Cellular Automata(CA), GIS, Attribute-Oriented Induction(AO])
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& dutgld EE B8 29 EE EEY
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Alexplicit) FHLE Ve =& sty & 1S o
L gy A A diojEol2e g AZS
E3G doltlk & Eo] {biology, chemistry,
, physics}Csciencedl= 322
science”t 440 Majpr®] 44 %k2] bidogy, chemistry,
computing 54 49 NEYS ovlgitt

Z 13 2L AE AFLS oA Ad EF
(concept tree) 2] HEIZ THEET 4 Ytk A Ed
MEE 749 A o= A4S o 24 ¢
UEE goh 19 12 &4 Statuse] 7id EF

computing, -

4 ir

E 1. Hloleitjolae| JHE AIE EjolE

{ biology, chemistry, computing, -** , physics } C science
{ literature, music, - , painting } C art

{ science, art } C ANY (Major)

{ freshman, sophomore, junior, senior } C undergraduate
{ MA, MS, PhD. } C graduate

{ undergraduate, graduate } C ANY (Status)

{ Burnaby, **- , Vancouver, Victoria } C British Columbia
{ Calgary, - , Edmonton, Lethbridge } C Alberta

{ Hamilton, Toronto, -+ , Waterloo } C Ontario

{ Bombay, --- , New Delhi } C India

{ Beijng, Nanjing, -** , Shanghai } C China

{ China, India, Germany, --- , Switzerland } C foreign

{ Alberta, British Columbia, -+ Ontario } C Canada

{ foreign, Canada } C ANY (Birth_ Place)

{00 -199} C poor

{20 -299 } C average

{30 - 349} C good

{35-40} C excellent

{ poor, average, good, excellent } C ANY (Grade)

undergraduate graduate

freshman sophomore junior senior M.A. MS., PhD.

a8l 1. & statuse] Y Ez|
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24 &A7} {freshman, sophomore, junior, seniort,
{M.A, MS, PhD}2 Hal9 =E2 FdHIT 4
2l 7B d¢l undergraduate, graduater A YR
FdEh w3 gurste] A4 dAl, & HA4S
FEE ook "ANY'Z EHEHT.

Hview) 8] =22 AHNA & o, oA
of 2F=E 2479 FE2 =¥ (conjunctive) ¥
g old2 o]9}
22 wHE gHY g =@
(disjunctive) ¢ HelZ ZAgtd skt “_’JOE 23
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H 33 2% #AA 49 38 (relational form) EF_E
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o A EY] HEE Hotshs FAE dE P
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JW T

8} %4 Name, Major, Birth Place, GradeE ¥
e A ES] dolHe F33 s 3tk
FHLA e AU, F Cgmadvate’ 7 £4
Statuse] A AZONE Hake) AZo] ez
#sl9l Aol &3k £4% IMS, MA, PhDIE
Ae 3ty A Statuse o) H

E 2. student Z{0|M

Name Status Major | Birth_Place | Grade
Anderson M.A. history | Vancouver | 3.5
Bach Jjunior math Calgary 37
Carlton junior liberal arts | Edmonton | 2.6
Gupta Ph.D. math Bombay 33
Hart sophomore | chemistry | Richmond | 2.7
Jackson senior | computing | Victoria 35
Liv Ph.D. biology Shanghai 34
Meyer | sophomore | music Burnaby 30
Monk Ph.D. computing | Victoria 38
Wise freshman | literature Toronto 39

Name Status Major | Birth_Place | Grade
Anderson history | Vancouver 35 1
Gupta math Bombay 33 1
Liu biology | Shanghai 34 1

Monk computing | Victoria 38 1

“graduate’ 2= A|FERDE T o o] Yuksirt
HA gon=z olE A3 £A Name, Mapr,
Birth_Place, Grade® T35S sty 1 243 &
3% 22 7] g o)A (initial relation) & 4 F 3
ot 27] gHlolddlE Vaedls 23 £40] F
7t e ZF {Eel et 12 Z7|gke] 44 drh

Gushs U8 AY AZE olga 42
A9 wAS AdoE QBT ol TN &
4 AAST FEY EWL B3 27) Yelolue
Has71E SOl EA AY S49 gol 3
A AR Yasb AT 49 A2 go
2 OART $42 49 B Qs 3A
AN AT S4el 45 EOl YT HEL
Fol W BHE FUE 4 Vored) gol 27

L= =

dlo
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ook A £40 dE @
1 49 @z o
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o2 49l Adoze i A B £y
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begin {basic attribute-oriented induction}
for each attribute A; (1 i n, where n=# of attribute)
in the generalized relation GR do
while # of distinct_values_in_A; > threshold do {
if no higher level concept in the concept
hierarchy table for A;
then remove A;
else substitute for the values of the A;’s
by its corresponding minimal generalized concept;
merge identical tuples }
while #_of_tuples in GR > threshold do {
selectively generalized attributes;
merge identical tuples }
end

—447-



ENH - U5E
Atk A WA whielops] ZARAHE 4 A
o gkel M5B YA (treshold) S B TR, &4
el A%7H AAARTG 2 A%, F Yt
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science Canada excellent 40

science foreign good 25
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WA | AepEd | TC ° A &
- FZ A
A" gARE ALt Ast Bi 2F ZHG RE
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' Y ﬁ Al H H
2z 41 S0 M Caug a4 WA BE e g | e | O
B Y 3 Y 1 0 1
9 Y AE He N 1 Y 3 0 1
N 1 Y 3 0 1
{0, 1,2} C unchangeable
{3,4,5,6,7,8 } C changeable N 2 N 3 2 L
{ unchangeable, changeable } C ANY (F¥ T A] 4 &)
{0-11} C changeable N 2 Y 7 2 1
{ 12-100 } C unchangeable N 1 Y 8 3 1
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