@ A FERREE WG e
#1148 £1%, 2006. 3. 2006-11-1-1-4

Izt clole] £AIS 9ot B ol T EAl AlATe] A % 7
01 _Zr_ %***’ ‘Eq_ )\01, i****

Design and Implementation of Spatial Association Rule

Discovery System for Spatial Data Analysis
ChanrMin Ahn*, YumrSeok lee*, Ju-Hong Lee™*, Sang-Ho Park ****

O ok
|

A2 IU BREL AFHHOR o8 F Sl Vel tiF A7t B ol oA Ytk e
< AY GALE S8l g 7189 dlolg] vlold WyEe] SEol F1t vlofE slolddl ARSE L 3]
o 3y 7jEe] 33t A FE A AladE e ZUR o] Aikg B8 TS 2ol wet A
9| A3l gt v3¢ $YEL WA Fohe EAAE JH Sk £ =RdAE ol 24
< 23] s F3L Hlolelo|2dX Agse dolg Bk, 4%l BE dolHE AT F
B33t AA $439] 93 RH & Wdske Al2dE Adc 53] A2l AR Azl A8 ke B
98 AT o|FA 78E 2R A 39 I3 dolEMjo] 28 SRR of4ge] Hou,
I FPET o g HFT S48 eiFeEA & o AT 8% I A% AL R
g« o

Abstract

Recently, the study about the technology which effectively manage spatial information is
actively conducted. For the effective knowledge inquiry, various extended data mining
methods are applied in spatial data mining. However, former spatial association rule
system appears the problem that does not reflect various non-spatial property along the
inquiries because it searches the rule from the calculation among predicates. To resolve
the problem, present study suggests the system that extends the inquiries using in spatial
database, searches the association rule among non-spatial object property after setting the
data based on space information. Especially, the model which is applicable to geographical
information system is embodied. Embodied system with this method enables to search more
useful spatial association rule in real life since it shows high migration property with
extended spatial database and considers spatial property and various non-spatial property.
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2.1 GeoMiner

J. Hanol A<t GeoMiner(4)(6) 2512 &A% dlolE]
no]d A|28lQl DBMiner A28l F7te2 AR Al
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Mining Query Language)< #7338 GMQL(Geo Mining
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Step 1 : Task_relevant DB ;= }
extract_task_relevant_objects(SDB, RDB) :
Coarse_predicate DB : =
SAM coarse_computation(Task_relevant_DB):
Frequent_coarse_predicate DB : =
filfering_with_minimum_support(Coarse_
k - " predicate_DB);

Step 2 :

Step 3 :

Step 4 : Fine_predicate DB =

refined_spatial_computation(Frequent_coarse_
predicate_DB):

Find_frequent_predicates_

and_mine_rules(Fine_predicate DB):

Step 5 :

a8} 1. GeoMinere] 37t ot 174l X2| 2
Fig. 1 Mining Spatial Association Rule Process of
GeoMiner
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INGENS+ SPADA(Spatial Pattern  Discovery
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w2,

Given

- a spatial database (SDB),

- a set of reference objects S,

* some task-relevant geographic layers Rk, together
with spatial hierarchies defined on them,

*two thresholds for each level | in the spatial
hierarchies, minsup(l) and minconf (1)

Find
- strong multiple-level spatial association rules.
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Fig. 2 SPINI System Architecture
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3.1 SMQL

SMQL2 SIMS(Spatial Information Management, Systern)
oM R3] 913 F3E HlolE wlold He] Aojolri(3].
SMQL2 ¥zt dlole slo]d 718 Zolld  Association,
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MINE ASSOCIATION AS Station
FOR T2.*
FORM Building_T1, Building_T2
WHERE T1.BusinessType = "%

AND DISTANCE(T1,72,500)
SET SUPPORT THRESHOLD 0.2 AND
CONFIDENCE THRESHOLD 0.6:

2} 4. SMQL Ee| oifF|
Fig. 4 SMQL Query Example

SMQL_query ::= MINE rule_header |
RETRIEVE TASK RELEVANT DATA
AS task_name

( USING HIERARCHY hierarchy_description )
( USING TASK RELEVANT DATA task_name }
( FOR analysis_standards }
FROM table list
{ WHERE conditions )
( SET threshold_specification )

rule_header ::=

association_header | characteristic_header
association_header ::=

ASSOCIATION (AS pattern_literal)
task_name :: = literal

hierarchy_description ::=
description_statement {." hierarchy_description}
description_statement ::=
hierarchy_name FOR attribute_name

hierarchy_name ::= hierarchies WMITH attribute
hierarchies ::= string
attribute ::= attribute_name {’,” attribute_name }
threshold_specification ::=

threshold_description THRESHOLD number

{ AND threshold_specification }
threshold_description ::=

DISTINCT_VALUE | DESIRABLE RULE |

SUPPORT | CONFIDENCE

28 3. SMQLoMe] Association BNF
Fig. 3 Association BNF of SMCL

4 710l @ OID AE #Ferth AodlA Building
Blo] 29| BusinessType="9"% Z& OID7} A4 &
7t 43 7EE Fax the 7Ie 98e A4 5XE ¥
93] sk EE Zerh F oA dAdAE V1ol 2 A
Z 71doz g JTE HRE FE AAX AAHY
% BE 7k Aol B AolA Azlzt 500 o
o] Woje &3 2E AAEe OID7} M€ A B
AN ol3A 4L doje Y BE 712 7AS
wAstkazt ERPY vole S Tt Tk Ao
Using hierarchy 7-8°] @Al=o} glewd, Fajzl diolH
AL g AFS o8l TR ABE leveld 2
2 gk vl WA dAA Apriori 21EEE 2 &3}
of AF T3S Tt
A9 3 A= (28 5)¢ 2} Ty udd w3l
support7} Wt} & ol F&sin, gl 4 & E7sk]
#]3l BusinessTreele A% o8-S o] &3l A 3
< 3=E ¥k




B2 Aol ¥4 A% FU AW A P Aade 44 2 78 31

ts_a(X, &) & Near(X,Y] & BusinessType(Y,0l¢)
-) OfficePurchasePrice(Y,low) (13.8, 50.8)
Is_a(X,4) & Near(X,Y] & Floor(Y,2)
& BusinessType(Y, %)
-) OfficePurchasePrice(Y,high) (13.2, 54.7)
Is,alX, ) & Near(X)Y) & BusinessType(Y, 245}
& OfficePurchasePrice(Y,high)
-) Earn(Y,high) (12.8, 51.5)
Is,alX, %) & Near(X.Y) & Visitor(Y.many)
& BusinessType(Y,4F)
-) OfficePurchasePrice (Y,high) (13.8, 50.8)
Is alX, ) & Near(XY) & Floor(Y,1)
& BusinessType(Y, A1)
-) OfficePurchasePrice(Y,high) (13.9, 50.6)

a3l 5. o
Fig. 5 Query Result

Hierarchy2 °|8-& Zole (2¥ 6)3 2o} °] 3%
Aol Agl I F A WA DANM BusinessType2 %t
£ BusinessTree?] Levelld o2 tixiAzlck, (a3
7)2 hierarchy?} 2-8€ Ho A5 jehdic},

MINE ASSOCIATION AS Station
USING HIERARCHY BusinessTree

WITH level1 FOR BusinessType
FOR 72.*
FORM Building_T1, Building_T2
WHERE T1.BusinessType = "of

AND DISTANCE(T1,T72,500)

SET SUPPORT THRESHOLD 0.3 AND
CONFIDENCE THRESHOLD 0.5:

3 6. Hierarchy® 0lg8t SMQL &2} offs|
Fig. 6 SMQL Query Example using Hierarchy

Is_a(X, &) & Near(X,Y) & Floor(Y,1)
& BusinessTypel(Y,217)
-) OfficePurchasePrice(Y,high}) (33.9, 55.1)
Is_alX, ) & Near(X,Y) & Floor(Y,2)
& OfficePurchasePrice(Y,high)
-) BusinessType(Y,58) (31.2, 60.4)

8] 7. Hierarchyst XK Zlof 2in}
Fig. 7 Query Result
HAE FAS ol oigdl 2ol g RIe] 124
UE YFHLE #F 710 supporte  33.9%,
confidencex 55.1%°ltF 9 H29] 2%d 23 %

Ealk

F B9 /o] & 22 49 Al B3 supportE
31.2%, confidenceT 60.4%°]t¥. o] Fisld HE,
ARz o RIore T3 oFde] T3ojeke A
& & 9t
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RETRIEVE TASK RELEVANT DATA AS pop
FOR T2.attr, T2.age, T2.price, T2.pop
FORM Building_T1, Building_T2
WHERE T1.pop > 200
AND T2.0id = T1.0id -
AND DISTANCE(T1,72,100)
SET SUPPORT THRESHOLD 0.3 AND
CONFIDENCE THRESHOLD 0.5;
a8 8. 4k FRAE 95t SMQL Fe| iR
Fig. 8 SMQL Query Example for repetition

ol A+ A9 A WY F F AN AARN 4
OID%= pop 392 AREH. o] A3} o] LAHA
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qd d¥ e de s ERE AP #4d
Aole (29 9)st et old AelellA ME pop HY
& ARSI AR HE 7] W) Aol A7 Ae 3
B3 ¢ T Atk 29 Ae (2" 10 2ok

MINE ASSOCIATION

USING TASK RELEVANT DATA pop

FOR T2.traffic, T2.parking, T2.tra_acc, T2.park_acc
FORM Building_T1, Building T2

SET SUPPORT THRESHOLD 0.3 AND
CONFIDENCE THRESHOLD 0.5:

I8 9. =Y U doleis AlgSH 2ol o)
Fig. 9 Query Example using Task-Relevant Data
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Is_alX,300) & Near(X,Y) & Tra_ acclY,8)
-) Park_acc(Y1) (30.8, 50.2)

Is_a(X,500) & Near(X.Y] & Park_acc(Y,3)
- Parking(Y,2) (31.2, 60.4)

Is_a(X,300) & Near(XY} & Parking(Y,2)
-) Tra_acc(Y,4) (31.2, 60.4)

7 10. Ee| gt
Fig. 10 Query Result
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