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IntroductionIntroduction

nn Land management combines publicLand management combines public
discourse and expert analysisdiscourse and expert analysis

nn There is little connection between the twoThere is little connection between the two
nn The result is decisions made byThe result is decisions made by

negotiation OR analysis--no give and takenegotiation OR analysis--no give and take
between the twobetween the two



Decision Making in CityDecision Making in City
PlanningPlanning

nn Decisions affect peopleDecisions affect people’’s daily livess daily lives
nn Decisions are always contentiousDecisions are always contentious
nn Supporting dialog between experts andSupporting dialog between experts and

lay people is criticallay people is critical



Related EffortsRelated Efforts
nn Collaborative Decision SupportCollaborative Decision Support
nn provides real time feedbackprovides real time feedback
nn mostly weighting and ratingmostly weighting and rating
nn the model is local, small data requirementsthe model is local, small data requirements

nn Large-scale modelingLarge-scale modeling
nn e.g.e.g. UrbanSim UrbanSim, CUF, transportation models, CUF, transportation models
nn too computationally or data intensive to bringtoo computationally or data intensive to bring

to a meetingto a meeting
nn important decisions buried in codeimportant decisions buried in code



Planning Modeling Language:Planning Modeling Language:
GoalsGoals

nn Define a universal encoding for theDefine a universal encoding for the
modeling processmodeling process

nn Create a graphical environment forCreate a graphical environment for
viewing and editing the modelviewing and editing the model

nn Specify a framework for collaborationSpecify a framework for collaboration
nn Allow one model to be the input toAllow one model to be the input to

another.another.



Planning Modeling Language:Planning Modeling Language:
System RequirementsSystem Requirements

nn Network-centricNetwork-centric
nn PortablePortable
nn Robust feature setRobust feature set

nn spatial operationsspatial operations
nn raster operationsraster operations
nn table joinstable joins
nn aggregation, reclassificationaggregation, reclassification

nn Fine-grained securityFine-grained security
nn ChainabilityChainability



Test Case: Wetlands protectionTest Case: Wetlands protection

nn TaskTask
nn Define a policy to exclude developmentDefine a policy to exclude development

around sensitive wetlandsaround sensitive wetlands
nn Points of possible contentionPoints of possible contention
nn what types of wetlands are particularlywhat types of wetlands are particularly

sensitive?sensitive?
nn what types of land uses have the greatestwhat types of land uses have the greatest

impact?impact?
nn what is the impact on growth and revenue?what is the impact on growth and revenue?



Wetlands protection modelWetlands protection model

nn Gather dataGather data
nn land cover: roads, wetlands, zoning,land cover: roads, wetlands, zoning,

agricultureagriculture
nn land use: traffic, building permits, TRIland use: traffic, building permits, TRI

nn Construct a hypothesisConstruct a hypothesis
nn compare types of wetlands and theircompare types of wetlands and their

proximity to types of land usesproximity to types of land uses



<<pmlpml::DataSource typeNameDataSource typeName==““myFedNWImyFedNWI””>>
<<pmlpml::DataBindingDataBinding>>

<<pmlpml:port>http://a.b.com/:port>http://a.b.com/wfswfs</</pmlpml:port>:port>
<<pmlpml:version>1.0.0</:version>1.0.0</pmlpml:version>:version>

</</pmlpml::DataBindingDataBinding>>

</</pmlpml::DataSourceDataSource>>

Wetlands data accessWetlands data access

<<wfswfs::GetFeatureGetFeature>>
<<wfswfs:Query:Query typeName typeName==““FedNWIFedNWI””>>

<<ogcogc::PropertyNamePropertyName>id</>id</ogcogc::PropertyNamePropertyName>>
<<ogcogc::PropertyNamePropertyName>>nwiCodenwiCode</</ogcogc::PropertyNamePropertyName>>
<<ogcogc::PropertyNamePropertyName>>geomgeom</</ogcogc::PropertyNamePropertyName>>

</</wfswfs:Query>:Query>
</</wfswfs::GetFeatureGetFeature>>



Wetlands data processingWetlands data processing
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nn Reclassification and aggregationReclassification and aggregation



PML for wetlands dataPML for wetlands data
processingprocessing

<<wfswfs::GetFeatureGetFeature>>
<<wfswfs:Query:Query typeName typeName==““FedNWIFedNWI””>>

<<ogcogc::PropertyNamePropertyName>id</>id</ogcogc::PropertyNamePropertyName>>
<<ogcogc::PropertyNamePropertyName>>nwiCodenwiCode</</ogcogc::PropertyNamePropertyName>>

</</wfswfs:Query>:Query>
</</wfswfs::GetFeatureGetFeature>>

<<wfswfs::GetFeatureGetFeature>>
<<wfswfs:Query:Query typeName typeName==““MyLookupTableMyLookupTable””>>

<<ogcogc::PropertyNamePropertyName>>nwiCodenwiCode</</ogcogc::PropertyNamePropertyName>>
<<ogcogc::PropertyNamePropertyName>>sensitivityCodesensitivityCode</</ogcogc::PropertyNamePropertyName>>

</</wfswfs:Query>:Query>
</</wfswfs::GetFeatureGetFeature>>

??



PML for wetlands dataPML for wetlands data
processingprocessing

<<wfswfs::GetFeatureGetFeature>>
<<wfswfs:Query:Query typeName typeName==““FedNWIFedNWI””>>

<<ogcogc::PropertyNamePropertyName>id</>id</ogcogc::PropertyNamePropertyName>>
<<ogcogc::PropertyNamePropertyName>>nwiCodenwiCode</</ogcogc::PropertyNamePropertyName>>

</</wfswfs:Query>:Query>
</</wfswfs::GetFeatureGetFeature>>

<<wfswfs::GetFeatureGetFeature>>
<<wfswfs:Query:Query typeName typeName==““MyLookupTableMyLookupTable””>>

<<ogcogc::PropertyNamePropertyName>>nwiCodenwiCode</</ogcogc::PropertyNamePropertyName>>
<<ogcogc::PropertyNamePropertyName>>sensitivityCodesensitivityCode</</ogcogc::PropertyNamePropertyName>>

</</wfswfs:Query>:Query>
</</wfswfs::GetFeatureGetFeature>>

<<pmlpml:Model name=:Model name=““ReclassedNWIReclassedNWI””>>
<<pmlpml:Join>:Join>

??????????
</</pmlpml:Join>:Join>

</</pmlpml:Model>:Model>



Traffic impactTraffic impact
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PML for roads bufferPML for roads buffer
<<wfswfs::GetFeatureGetFeature>>

<<wfswfs:Query:Query typeName typeName==““StateRoadsStateRoads””>>
<<ogcogc::PropertyNamePropertyName>id</>id</ogcogc::PropertyNamePropertyName>>
<<ogcogc::PropertyNamePropertyName>>numLanesnumLanes</</ogcogc::PropertyNamePropertyName>>

</</wfswfs:Query>:Query>
</</wfswfs::GetFeatureGetFeature>>

<<wfswfs::GetFeatureGetFeature>>
<<wfswfs:Query:Query typeName typeName==““ReclassifiedWetlandsReclassifiedWetlands””>>

<<ogcogc::PropertyNamePropertyName>id</>id</ogcogc::PropertyNamePropertyName>>
<<ogcogc::PropertyNamePropertyName>>sensitivityCodesensitivityCode</</ogcogc::PropertyNamePropertyName>>

</</wfswfs:Query>:Query>
<<ogcogc:Filter>:Filter>

<<ogcogc::DWithinDWithin>>
How to get the roads????How to get the roads????

<<ogcogc::DWithinDWithin>>
</</ogcogc:Filter>:Filter>

</</wfswfs::GetFeatureGetFeature>>



Traffic impactTraffic impact
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Deficiencies so farDeficiencies so far

nn raster operationsraster operations
nn moving window algorithmsmoving window algorithms

nn relates/joinsrelates/joins
nn fine-grained permissionsfine-grained permissions
nn on attributeson attributes
nn on operationson operations

nn output as inputoutput as input



FindingsFindings

nn Not sure if this is an interface or anNot sure if this is an interface or an
encodingencoding

nn WeWe’’re getting re getting closeclose to a language for to a language for
decision support, but  theredecision support, but  there’’s still a goods still a good
bit of work to dobit of work to do

nn Tools for building on OGC specs areTools for building on OGC specs are
limited and immaturelimited and immature



More InformationMore Information

nn http://web.http://web.mitmit..eduedu//rajsinghrajsingh/www//www/



Unused SlidesUnused Slides



Planning Modeling Language:Planning Modeling Language:
ToolsTools

nn Java Topology Suite for spatial operationsJava Topology Suite for spatial operations
nn OGC Filter specification for query/filterOGC Filter specification for query/filter

languagelanguage
nn Under considerationUnder consideration
nn GeoTools2 for map display, filter handlingGeoTools2 for map display, filter handling
nn PostGIS for data storagePostGIS for data storage
nn JGraph for modeling GUIJGraph for modeling GUI



Types of data objectsTypes of data objects

nn general case: a URI that returns datageneral case: a URI that returns data
nn a WFS request (which can contain a filter)a WFS request (which can contain a filter)
nn the result of an operation on data objectsthe result of an operation on data objects
nn buffer, union, intersectbuffer, union, intersect
nn table jointable join

nn a non-spatial tablea non-spatial table
nn and moreand more……


