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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.

» Keyword : 37+ oAk & B} AAHI(Spatial Association Rule Discovery System), &7+ H
0|5 ofo|Y(Spatial Data Mining), 32+ HI0|E E4{(Spatial Data Analysis), X|2|
HH AAH (Geographic Information System).
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2.1 GeoMiner

J. Hane] ARk GeoMiner(4] (6] Alzdl-& #AE dlolH
wtold A|2EIQl DBMiner Al-s8l& FtoE E74AZ1 A
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Mining Query Language) < #73¢ GMQL{Geo Mining
Query Language)= AME-gct.
GeoMiner= AAE 7te] §FAA N & Ty t3l& ALE-
3lod F2E AF AR HHAT GeoMinere] 3 A#
74 Aol A g (28 17 Zh6).

Step 1 : Task_relevant DB 1=
extract_task_relevant_objects(SDB,RDB);

Step 2 : Coarse predicate DB =
SAM coarse_computation(Task_relevant_DB);

Step 3 © Frequent coarse_predicate DB 1=
filtering_with_minimum_support(Coarse_

predicate_DB);

Step 4 © Fine_predicate DB 1=

refined_spatial_computation(Frequent_coarse_
predicate_DB);

Step b : Find_frequent_predicates_

and_mine_rules(Fine_predicate_DB);

32| 1. GeoMiner2| =2+ ozt & X2| 2Hy
Fig. 1 Mining Spatial Association Rule Process of
GeoMiner
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Fig. 2 SPIN! System Architecture

SMQLE SIMS(Spatial Information Management System)
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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;

a2l 4. SMAL Ze| offH|
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 1=

association_header | characteristic_header
association_header @@=

ASSOCIATION [AS pattern literal)

task_name @i = literal

hierarchy_description @ =
description_statement {'," hierarchy_description}
description_statement @i =
hierarchy_name FOR attribute_name

= hierarchies WITH attribute
hierarchies 1= string
attribute :: = attribute_name {’,
threshold_specification 1=

threshold description THRESHOLD number

{ AND threshold_specification }
threshold_description 1=

DISTINCT_VALUE | DESIRABLE_RULE |

SUPPCRT | CONFIDENCE

12! 3. SMQLolIAMe| Association BNF
Fig. 3 Association BNF of SMQL
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Is alX, =) & Near(X,Y) & BusinessType(Y,0[g)
- OfficePurchasePrice(Y,low) (13.8, 50.8)
Is alX,9) & Near(X)Y) & Floor(Y,2)
& BusinessTypelY, 23]
- OfficePurchasePrice(Y,high) (13.2, 64.7)
Is alX,9) & Near(X)Y) & BusinessTypel(Y,2F)
& OfficePurchasePrice(Y,high)
- Earn(Y,high) (12.8, 51.5)
Is alX,9d) & Near(X,Y) & Visitor(Y,many)
& BusinessTypelY,45)
-) OfficePurchasePrice (Y,high) (13.8, 50.8)
Is alX, ) & Near(X)Y) & Floor(Y,1)
& BusinessTypelY, 04a7H55)
- OfficePurchasePrice(Y,high) (13.9, 50.6)

a2l 6. Eo| Zuf
Fig. 5 Query Result
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MINE ASSOCIATION AS Station
USING HIERARCHY BusinessTree

WITH level1 FOR BusinessType
FOR T2.*
FORM Building T1, Building T2
WHERE T1.BusinessType = "'

AND DISTANCE(T1,72,500)

SET SUPPORT THRESHOLD 0.3 AND
CONFIDENCE THRESHOLD 0.5;

12! 6. HierarchyE 0|88t SMQL &2 oijx|
Fig. 6 SMQL Query Example using Hierarchy

) & Near(XY) & Floor(Y,1)
& BusinessTypelY, %)
- OfficePurchasePrice(Y,high) (33.9, 65.1)
Is alX,9) & Near(X,Y) & Floor(Y,2)
& OfficePurchasePricelY,high)
- BusinessTypelY,&&) (31.2, 60.4)

Is.alX,

32| 7. HierarchyZt M8F Zlo| 2}
Fig. 7 Query Result
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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.cid = T1.0id
AND DISTANCE(T1,T2,100)
SET SUPPORT THRESHOLD 0.3 AND
CONFIDENCE THRESHOLD 0.5;
T2 8. Hig s 15t SMQL &e| offx|
Fig. 8 SMQL Query Example for repetition

o] A% Aol Ael Ay F 7 WA WA H4
OIDE pop HUZ Asch o] Ast FHo] WisA

ok (17 Q)9 49T 9t Be AR 2R Ees
O 9 FHE 2 Ao BEE wddNn. FYE
Ao (38 98t Lok o4 A AelE pop L
§ A8 28 748 1 dEd) 2l A A28 ¥
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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;

2] 9. = A Ho[EE AKSSH Ee| offx|
Fig. 9 Query Example using Task-Relevant Data
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Is a(X,300) & Near(XY) & Tra acc(Y,8)
- Park_acc[Y1) (30.8, 50.2)

Is_a(X,500) & Near(X,Y) & Park acc(Y,3)
- ParkinglY,2) (31.2, 60.4)

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

12! 10. Ee| Znt
Fig. 10 Query Result
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