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9. E€6putn yvwaong atrd xwpikd dedopéva (spatial data mining)

Mepiexopeva

= Xwpika 0edoEVA KAl EQAPHOYEC EEOPUENC YVWGONC

levikeuon / EEeidikeuon (NpoodeuTIKN BeATIwoN)

AvakaAuyn Kavovwy XwpIKWV OUCXETICEWV

XwpIKA KATnyopionoinon

XwpIkn cuoTadonoinon
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XwPIKO AVTIKEIPEVO

= Meplypd@eTal ano XwpIka Kal Jn Xwpika yvwpiopara.

= Y& QUTA Pnopei va nepIAapBaveTal kanoiog TUNOG GXETIKOG
Me B¢on:
= Tewypa@ikd Mnkoc kal MAdTog
= TaxudpOMIKOG KwdIKOG

= AigBuvon

= H avdkTnon Tou avTIKEINEVoOU Ba npenel va sival duvaTtn PE
XPron XWPIKWV 1/Kal in XwpIKOV YVwPIoPAToV
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9. E€6putn yvwaong atrd xwpikd dedopéva (spatial data mining)

Epappoyeg e50puéng yvwong ano
YWPIKA OsO0oUEVa

= [ewAoyia

= ZuoTnuata Mewypagikwv MAnpogopiwv (GIS)

= MepiBalhovToloyikn ENOTAKN

= [ewpyia

= IaTpikn

= PounoTikn

= OnoudnnoTe ouvduadleTal n XPOVIKN KE TN XwpPIKn didoTaon
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Anootaon PeTA&U AVTIKEINEVWV

» Ynuelaka avTikeipeva: EukAcideia, Manhattan, ...

= Mn onueIaka avTikeipeva:

minimum.

dis(A, B) = i dis 1

(4, B) (xa,a/a)EIE}(Iﬂlrz),alz;)EB i5((®a, Ya), (x6, )
maximum.

dis(A, B) = , dis((x x

dis(A, B) o e s is((Tas Ya), (6, Yp))
average.

dis(A, B) = average v, y.)eA,(zyys)eBLS((Tas Ya)s (To, yb))

center.

diS(A7 B) = dis((xcaa yca)7 (xcby ycb))

where (2.4, ¥ycq) is a center point for object A.
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9. E€6putn yvwaong atrd xwpikd dedopéva (spatial data mining)

Mepiexopeva

Xwpika dedopEVa Kal EPAPUOYEC EEOPUENC YVWaNg

Fevikeuon / EEeidikeuon (NpoodeuTikn BeATiwon)

AvakaAuyn Kavovwy XwpIKWV OUCXETICEWV

XwpIKA KATnyopionoinon

XwpIkn cuoTadonoinon
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[MpoodeuTIKN BeATiwoN

= Aivel NPOCEYYIOTIKEC anavTnoelg, npoTou avalntnbouv nio
akpiBeic.

= QINTpApel Ta dedopEva nou dev gival EGApPOOIa o< €va
npopANua.

= Ta iepapyika enineda Baoilovral o€ XWPIKEC OCUCXETIOEIC.

= Ta kaTnyopnuara nou e€ayovral BeATiwvovTal avadpopika
£WG OTOoU BpedoUv ol akpiBeic anavTnoslc.
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9. E€6putn yvwaong atrd xwpikd dedopéva (spatial data mining)

[MpoodeuTIKn BeATiwON

Dallas-Fort Worth Metroplex

A

Forth Worth Dallas Arlington ~ Mid-Cities  Northern Suburbs ~ Park Cities

TR a

Preston Hollow ~ M Streets  Lakewood  East University Park  Highland Park}
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STING

= STatistical Information Grid-based

= XpNnOIKONOIEl HIa IEpAPXIKA TEXVIKN yia Tn dlaipeon Twv
XWPIKWV MEPIOXWV O 0pOoywvia KEAIA

= KaBe koppoc atn dopn NAEyHaTog ouvowilel TNV
nAnpogopia yia Ta oToIXEia EVTOC TNC.

= Mnopei va BewpnBei WG TEXVIKA 1EpAPXIKNG
ougTadonoinong
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9. E€6putn yvwaong atrd xwpikd dedopéva (spatial data mining)

STING

a) Level 1 b) Level 2 c) Level 3
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O AAyopiBuog STING Build

Input:
D //Data to be placed in the hierarchical structure.
k //Number of desired cells at the lowest level.
Output:
A // Tree.

STING BUILD Algorithm
// Create empty tree from top down.
T = root node with data values initialized; // Initially only root node
=13
repeat
for each node in level i do
create 4 children nodes with initial values;
=14 1;
until 4* = k;
// Populate tree from bottom up.
for each item in D do

determine leaf node j associated with the position of Dj;

update values of j based on attribute values in item;
i:=loga(k);
repeat

2 =1 — 13

for each node j in level ¢ do

update values of j based on attribute values in its 4 children;

until = 13
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9. E€6putn yvwaong atrd xwpikd dedopéva (spatial data mining)

O AAyOpIBuoc STING

Input:

T // Tree.

q // Query.
Output:

R // Regions of relevant cells.
STING Algorithm

1=1;

repeat

for each node in level i do
determine if this cell is relevant to ¢ and mark as such;
=141
until all layers in the tree have been visited;
identify neighboring cells of relevant cells to create regions of cells;
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Mepiexopeva

Xwpika 0edopEVa Kal EPAPHOYECG EEOPUENG YVWONG

levikeuon / EEeidikeuon (NpoodeuTIKN BeATIwoN)

AvakaAuyn Kavovwy XwpIKwV OUCXETICEWV

XwpIKA KATnyopionoinon

XwpIkn cuoTadonoinon
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9. E€6putn yvwaong atrd xwpikd dedopéva (spatial data mining)

MNapadeiyuaTa

» Kavovag XwpikoU XapakTnpIoTIKOU
210 Dallas To pEoo oikoyevelako ei0odnua eivar $50,000.
* Kavovag xwpikoU 31aXwpicHoU

>10 Dallas To pyéoo olkoyevelako eilcodnpa eival $50,000,
evw oTto Plano €ivar $75,000.

» Kavovag XwpIKNG OUOXETIONG

>10 Dallas To HECO OIKOYEVEIQKO €I00ONMA YIA OIKOYEVEIEG
nou (ouv kovta otn White Rock Lake sivar $100,000.
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Kavoveg XwpIKwV ZUCXETIOEWV

= EiTe TO NPOTEPO €iTE TO ANOTOKO TOU KAVOVA NPENEI VA
nePIEXEl Kanoia Xwpika karnyopnuara (n.x. kovra)

= H Baon nou €€eTaleTal Bswpeital we eva auvolo ano
XWPIKA avTIKeipeva.

= 01 KAVOVEC Ynopouv va dnuioupyndouv XpnoIKoMNoInvTac
TEXVIKEG NPOOSEUTIKNG BEATIWANG.
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9. E€6putn yvwaong atrd xwpikd dedopéva (spatial data mining)

ANYOPIBOG avakahuywng Kavovwv
XWPIKWV OUOYXETIOEWY

Tnput:
D //Data, including spatial and nonspatial attributes
C //Concept hierarchies
s //Minimum support for levels.
a //Confidence
q //Query to retrieve interested objects
P //Topological predicate(s) of interest
Output:
R // Spatial Association Rules.
SPATIAL ASSOCIATION RULE Algorithm
D'=q(Dy;
C'P is built by applying the coarse predicate version of P to I';
// C'P consists of the set of coarse predicates satisfied by pairs of objects in D'
determine the set of frequent coarse predicates FCP
by finding the coarse predicates which satisfy s;
find the set of frequent fine predicates FFP from FCP;
find R by finding all frequent fine predicates and then generating rules;
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Mepiexopeva

Xwpika 0edopEVa Kal EPAPHOYECG EEOPUENG YVWONG

levikeuon / EEeidikeuon (NpoodeuTIKN BeATIwoN)

AvakaAuyn Kavovwy XwpIKWV OUCXETIOEWV

XwpIKn KaTnyopionoinon

XwpIkn cuoTadonoinon

18 MA.IIEL - Ndvvii O£080pidng

9.9



9. E€6putn yvwaong atrd xwpikd dedopéva (spatial data mining)

Xwpikn Katnyopionoinon

===

= STOXEUEI OTN OIAUEPION GUVOAWV XWPIKWV QVTIKEILEVWV

= Mnopei va yivel kaTtnyopionoinon Ke XpRon KN XwpIkwv R/
KAl XWPIKWV YVWPIOHATWV.

= TEXVIKEG YEVIKEUONG KAl NPOOJEUTIKNAG BEATIWONG HNOPOUV
va xpnoigonoinfouv.
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EnekTaon Tou ID3

» Fpagog Feirviaong
= KouBol — avTikeipeva
= AKUEC — OUVOEOUV YEITOVEC
= O OPIOPOC TOU «YEITOVA» MOIKIAEI.

= Mnopei va opioTei BACEI 0NoIAcdNNOTE CUCYETIONG METAEU TwWV
XWPIKWV VTIKEIMEVOV.

= O ID3 B=wpei yia okonoug kaTnyopionoinong Ta KN Xwpika
yvwpiopaTa oxl HOVO TOU aVvTIKEINEVOU-OTOXOU aAAd Kal
TWV YEITOVIKWV AVTIKEILEVWV.
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9. E€6putn yvwaong atrd xwpikd dedopéva (spatial data mining)

Aevdpo Xwplknc Anopaong

= Mapopola NPOCEyyYIoN KE AUTH NMOU XPNGCIKOMNOIEITAl OTOUG
KAVOVEC XWPIKWV CUOXETIOEWV.

= BaoileTal 0To OTI TA XWPIKA AVTIKEIHEVA UNnopouv va
nePIypapouV BAon TwV AVTIKEIHEVWV MOU £ival KOVTA O€
auTtda — Evdiapeon Zovn.

= Mepiypagn Twv KAGoewv Baciopévn o€ pia ouvadpoion
TWV NIO OXETIKWV KATNYOPNHATWV YIa KOVTIVA aVTIKEIEVA.
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O AAyOpIBpog Tou Aevdpou
Xwpiknc Anogpaonc

[nput:
D //Data, including spatial and nonspatial attributes
C //Concept hierarchies

|Output:
T // Binary Decision Tree.

SPATIAL DECISION TREE Algorithm
find a sample S of data from D with known classification;
identify the best predicates p to use for classification;
determine the best buffer size and shape;
using p and C, generalize the predicates for each buffer;
build binary T using the generalized predicates and ID3;
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9. E€6putn yvwaong atrd xwpikd dedopéva (spatial data mining)

Mepiexopeva

XwpIka 0edopEVa Kal EPAPHOYECG EEOPUENG YVWaONG

levikeuon / EEeidikeuon (NpoodeuTIKN BeATIwoN)

AvakaAuyn Kavovwy XwpIKWV OUCXETICEWV

XwpIKA KATnyopionoinon

Xwpikn ocuoTadonoinon
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Xwpikn Zuotadonoinon

= EvTonifouv ouoTadeg ano dIapopeTIKA OxAUaTa.

= 'Evac aAyopiOPoG nou doUAEUEl XpNOIKONOIWVTAC KEVTPA
Bapouc kal anAéc PETPROEIC andoTaong mbavov dev Ba
gival o B€on va avayvwpidel
aouvnBioTa oxnuara.

= 01 ouoTAdEC NpENel va
NPOKUNTOUV aveEapTnTa TNG
O€IpAg KE TNV onoia eEeTa-
OTNKAV Ta OnWeia 0To XWpPO.
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9. E€6putn yvwaong atrd xwpikd dedopéva (spatial data mining)

e

e,

iz

DBCLASD

= EnékTaon Tou aAyopibuou DBSCAN

= Distribution Based Clustering of LArge Spatial Databases
(ouoTadonoinon PeyaAwV BACEWV XWPIKWV OEQOUEVWV
BacIOPEVN O€ KATAVOWEG)

= YNoBETEl OTI TA OTOIXEIQ EVTOC HIAg ouoTadac eivai
OMOIOHOP(A KATAVEUNMEVA.

= Enielpei va npoodIopioel TNV KaTavopn nou IKavoroleiTal
ano TIC anooTAcEIG HETAEU NANCIECTEPWVY YEITOVWV.

= >TOIXEIa NpooTiBevTal oTn ouaTada, 600 TO CUVOAO TWV
nANoIEoTEPWV — BACEl TNG ANOOTAONG — YEITOVWV
IKQvoroIEl TNV unoBeon TNE OHOIOPOPPNC KATAVOUNC.
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s

P

O AAyopiBuoc DBCLASD 3

t

IInput:

D //Spatial objects to be clustered.
Output:

K /] Set of Clusters.
IDBCLASD Algorithm

l:=0; // Initially there are no clusters.

¢=0; // Initialize the set of candidates to he empty.

for each point pin D do

if p is not in a cluster then
create a new cluster C' and put p in ('
add neighboring points of p to C;
for each point ¢ in C' do
add the points in the neighborhood of ¢ which have not been processed to ¢

expand ('
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