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Abstract

LRecently, with increasing interest in ubiquitous computing, knowledge discovery method is needed
with consideration of the efficiency and the effectiveness of wide range and various forms of data. Spatial
Characterization which extends former characterization method with consideration of spatial and
non-spatial property enables to find various form of knowledge in spatial region. The previous spatial
characterization methods have the problems as follows. Firstly, former study shows the problem that the
result of searched knowledge is unable to perform the multiple spatial analysis. Secondly, it is unable to
secure the useful knowledge search since it searches the limited spatial region which is allocated by the
user. Thus, this study suggests spatial characterization which applies to density based clustering.
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Fig. 1 A process of spatial data mining
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Fig. 2 A process of spatial characterization using
density-based clustering
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Algorithm. 1 Attribute removal algorithm

Precondition
: make the task-relevant data from SDB
Input Parameter
:TaskRelvantData, SizeOfFeild, SizeOfRow

Attribute_removal(TaskRelvantData, SizeOfFeild,
SizeOfRow)
FOR 1 FROM 1 TO SizeOfFeild DO
FOR J FROM 1 TO SizeGfRow DO
CountOfDistinctTuple := TaskRelvantData.get(i,j);
IF CountOfDistinctTuple >= UserThreshold THEN
REMOVE Attribute;
ELSE
Using Attribute;
ENDIF
END FOR
END FOR
END;
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Fig. 3 A result of spatial characterization using
density-based clustering

meld 2x 7ule) FHAHHL deolH dvslls
AR 3 HAES o83l 3 AdE FYIY. (2
3 3He gutsl A e AN 2 vlFTt dofEE By
ZFol. 2 5 A EUEH(Object Pointer)e 3 42
2 37 delHE wEstn it 3% A H(point)
T 943 (polygon) 22 FAHY H|F $45H A
AP RSt P2 ez AFso] ARs] UG B F
28 e ol2ld Ztzke 3 AAEY AXEHE o)&
] 37t 2H3E st

2 A7 AMgg F3se dEFQ 2 v)e F
2E3 Wl DBSCANS 7|wtez &} ey 37t
A &t FHRE Aoy el LA A
T AANE Bdsle ded A FgRgt oje, ot
Feje] 27 HAE thFolok Tt

2 3 543 AzdolA ol gdks F3 HlolEjHjo] &
£ A uele By 28 17 elld) 37 A4 g Y
slz2 B Qo] DBSCAN 7ldtel Zej2H3ge o o
o4 delHx 9%t DBSCAN HiE AMego =X
L 9ol d8l F2& & Y= WAE HalFol 18R
oAl TR EANS HEs frEdt)

ar oz

ot



o] 8¥ F BAs Alx®] HA 2 7H 47

DBSCANZ Uxe) 7123 F& 7gelst. dneld
R Uxrt 22 A9E 2R 71%n, Fe@t
7R F7ER0 4GS volElo] 2ol dejo] el
e Zeth 4= 7o e TR X ES T4
o2 ¥se A7} Y FES P38 dx A8
o Hdg Aoz Hejrh & 3 pd
E-neighborhood: pEHE w2 Edld Jde ol
(neighborhood) 9} Aot}

f oo rlo

&, Np(P) = {q € Ddist(p,q) < E} °Ith

2x 7|ute] ZelxElRle] s e IA A @
AZ Wrolzict, Folxl o] wbd sdlel] o]x& AAE
et} dlolEHo)] A2 2E core point RAE WEIh=
gole] QHAES Meild SeedZ FET. SeedZHH
1e-597bsd RE oHAESS Ml cluster® ¥
FAIZICE

B =84 218351 DBSCANYE S 4333171 &M
A seer 78, AMSsE Hee e 332t 4
A& Y SetOfObjects, 21 F2|2Hd L=
A GRE Agshe o)A =Zgdgzlel NP(Neighborhood
Predicate)® 7] 2e4EE A43k7] $1¥¢ MinNP7t
AREEITE o]zl ZHHZIQ) NPE o] &3 Fzt A7l &4
ke A& Wiste el

te] I AA pREE riFel A" el 33t A
R EE 943 Ec] THEHSAE wdsle wa@dE 44
(Object)9} 157} MinNPE 2E319 o] 23 <1 Seed
2 A3t 2BAE pof o|XF LHAEE fis &
9 e Ao sl W& eHAES AT
< ZeiaEE e "o 2z Ok SelaHEUdEe
(EzE )9 20, (A4 d41)E B35 Adsle 2
3+ BAske] aubyd)] dist Yol

enelE 2, Uz It dmeiE
Algorithm. 2 Density-based clustering

Precondition
: All objects in D are unclassified.
Input Parameter
:SetOFObjects, NP, MinNP

DBSCAN(SetOFObjects, NP, MinNP)
ClusterID := nextID(NOISE);
FOR I FROM 1 TO SetOfObjects.size DO
Objects := SetOfObjects.get(i);
IF Objects.CIID = UNCLASSIFIED THEN
IF Expandduster(SetOfQbjects, Objects, Clusterld
, NP, MinNP) THEN
ClusterId := nextId(ClusterId)
END IF
END IF
END FOR
END; // DBSCAN
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MINE Characteristic as woman_pattern
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FOR annual_income, education, age

FROM census

WHERE province = 913", gender = "F’;

SET distinct_value threshold 20
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Table. 1 A task relevant data

id| annual_income | age | education | object
1 2580 45 Univ x,
2 2400 40 Senior {(x,
3 3850 36 Master (x. ¥
4 1780 26 Univ (x, ¥
5 3400 31 Univ x,
6 2300 22 Senior X, ¥
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Table. 2 A result of spatial characterization

éluster annual_income age education| count

C1 middle middle age | Higher 481

Cc3 middle middle age | Secondary| 316

Cc1 middle high middle age | Higher 156

C2 low youth Higher 288

(o} middle youth Higher 242

C1 middle teenage |Secondary| 87

2| 8. I E4sE AlAH
Fig.8 Spatial Characterization System

IV. 32t S35} A|AHe] = & HA|

€ =AM Aldske 2 7 SHAHPE A8 T
B8 Al2"le thE (O 8)F 2tk 3T 545 A
281 e O e FYLAE /I 37 B4
ghe dlelEmteld 2ol #2171(10), &3t 5438 A, 7
Z delelel 2, g7 5458 Ashe A AF AR
ojty. ol It BAIE AT wlold Al2E2 ved

d

[*]
& 542 A

o9
i
X
e

RA, Aol Arle 3 5488 Add. @A, 2
AlzRA olgshe g3t HlolEdlolAE GMSE ©l8%
ok A, g3t S48k Adske N AZel tig e
o|&F Tk, AR AH i AZE T ¢ Yo

EA
K=

7

Al o)~ theE 2 VTS FH AL
Azt ddstasishis A5l it AES fA AeiHol
dewtent e AdEe A A
(Query Processor)®] A& Fald A)gc} 37t dlo]
Eulold-& sl ALgRZ} AR dhe Aol B o

-—

4.1

Okl

I
il
d0
rot
e
2

=& &3

SMQL_Query ::= MINE rule_header
[ USING HIERARCHY hierarchy_description ]
[ USING Clustering Distance conditions ]
[ FOR analysis_standards ]
FROM table_fist
[ WHERE conditions 1
[ SET threshold_specification ]
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Fig. 9 BNF of spatial characterization query
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Algorithm. 3 Information Gain Algorithm

Precondition
: Value of Weight & Entropy
Input Parameter
: Attribute of Spatial Characteristic result

computeGain() //Count weight
FOR C FROM 1 TO NumberOfClass DO
weight := getWeight(C)
total weight T =: sum of weight
END FOR //Compute Entropy and Compute GAIN
WHILE
compute Entropy(a)

GAIN := Total Entropy - Entropy
END WHILE
RETURN GAIN
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Fig.3 Comparing characterization result about
Information result
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(b) Information gain of GeoMiner system
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