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Introduction and motivationIntroduction and motivation

ExponentialExponential growthgrowth of of availableavailable hugehuge amountsamounts
ofof spatialspatial datadata
FewFew openopen--sourcesource data data miningmining toolstools whichwhich
implementimplement spatialspatial ddata miningata mining methodsmethods



GoalGoal

ImplementingImplementing a WEKA a WEKA extensionextension for for spatialspatial
contiguitycontiguity--constrainedconstrained clusteringclustering methodsmethods



WEKAWEKA

OpenOpen--sourcesource
More More thanthan 20 20 differentsdifferents convencional data convencional data 
miningmining methodsmethods havehave beenbeen implementedimplemented
Some Some initiativesinitiatives of of spatialspatial mehodsmehods
implementationimplementation havehave beenbeen developeddeveloped

BorgonyBorgony in (in (BorgonyBorgony, 2006) , 2006) presentspresents anan WEKA WEKA 
extensionextension for for spatialspatial associationassociation rulesrules methodmethod



Spatial clustering methodsSpatial clustering methods

ClusteringClustering methodsmethods
““TheThe processprocess of of groupinggrouping physicalphysical oror abstract abstract objectsobjects intointo
classes of similar classes of similar objectsobjects..”” ((NgNg andand HanHan, 1994), 1994)

SpatialSpatial clusteringclustering methodsmethods
TakingTaking intointo accountaccount spatialspatial informationinformation

PhysicalPhysical distancedistance
TopologyTopology



ContiguityContiguity--constrained clustering constrained clustering 
methodsmethods

ContiguityContiguity--constrainedconstrained clusteringclustering usingusing
minimumminimum spanningspanning treetree algorithmalgorithm

ArchievingArchieving thethe neighbourhoodneighbourhood informationinformation in a in a 
matrixmatrix oror graphgraph
UsingUsing a a minimumminimum spanningspanning treetree (MST) to (MST) to 
summarizesummarize thethe neighbourhoodneighbourhood struturestruture



ContiguityContiguity--constrained clustering constrained clustering 
methodsmethods

StepsSteps::
ReadingReading andand buildingbuilding thethe neighbourhoodneighbourhood matrixmatrix oror
graphgraph



ContiguityContiguity--constrained clustering constrained clustering 
methodsmethods

CalculatingCalculating thethe weightweight of of egdeegde whichwhich holdsholds onon twotwo
nodesnodes



ContiguityContiguity--constrained clustering constrained clustering 
methodsmethods

BuildingBuilding thethe MSTMST



ContiguityContiguity--constrained clustering constrained clustering 
methodsmethods

PruningPruning thethe MSTMST



WEKA ExtensionWEKA Extension

PostGisPostGis integrationintegration
BuildingBuilding thethe neighbourhoodneighbourhood graphgraph fromfrom a a 
database database tabletable oror viewview
LoadLoad convencional data convencional data fromfrom a database a database tabletable oror
viewview
VisualizationVisualization of of neighbourhoodneighbourhood graphgraph, MST , MST andand
ClustersClusters
StoringStoring thethe resultsresults in a database in a database tabletable



WEKA ExtensionWEKA Extension

ApplicationApplication exampleexample
ClusteringClustering thethe São Paulo São Paulo statestate’’s s citiescities fromfrom thethe
numbernumber of of companiescompanies in in eacheach economiceconomic activitiesactivities of of 
thethe industrial sectorindustrial sector







Conclusion and future worksConclusion and future works

ConclusionConclusion
ImplementingImplementing anan WEKA WEKA extensionextension for for spatialspatial
clusteringclustering methodsmethods facilitatesfacilitates thethe implementationimplementation of of 
new new spatialspatial clusteringclustering methodsmethods

FutureFuture workwork
ImplementingImplementing new new spatialspatial clusteringclustering methodsmethods basedbased
onon thisthis WEKA WEKA extensionextension
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Thank you very much !!!Thank you very much !!!
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