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1 Overview
Theobjectivesof this projectare: (i) to establishanEnergy andEnvironmentalInformationResources(EE-IR)

Center;(ii) to conductresearchwork in Internetcomputingin supportof theEE-IR Center;and(iii) to enhancethe
facilities of the NASA/USL RegionalApplication Center. Throughthis work, we havecollaboratedwith DOE’s
Office of Scientific and TechnicalInformation (OSTI), andwith the U.S. GeologicalSurvey’sNational Wetlands
ResearchCenter.In May 1999,Vijay Raghavan(ProjectCo-manager)visitedOSTIanddiscussedresearchdirections
with OSTI’s scientists. In the following, we describeour activities in more detail.

2 Energy and Environmental Information Resources Center Development
TheEE-IRCenteris developedin collaborationwith theNationalWetlandsResearchCenter(NWRC),andwith

OSTI. In November1998,we hada meetingof theAdvisory Board. In February1998,anelectronicnewsletterwas
launchedto keepusersinformedon the Center’sactivities. The newslettersaredistributedvia email andarchived
at the EE-IR Centerwebsite.

The EE-IR Center is one of eighty-six libraries participating in the CooperativeOnline ResourceCatalog
(CORC) project, an initiative of the Online ComputerLibrary Center(OCLC) to developsoftwaretools for the
creationof sharedmetadatafor Internetresources.Oneof theprincipalobjectivesof CORCis theintegrationof DC
andUSMARC into a singlesystem.OtherCORCfeaturesbeingtestedat the EE-IR Centerandotherparticipating
libraries include: editing metadatarecordsvia DC and USMARC views; import/export of DC and USMARC
records;import/exportusingtheResourceDescriptionFrameworkwith XML; authoritycontrolfor nameandsubject
keywords;and automatedcontentextraction. In April 1999, Dan Foley (metadatalibrarian) and Adam Chandler
(systemslibrarian) attendedthe first meetingof participantsin the CORC Project,held at the Online Computer
Library Centerin Dublin, Ohio. Also, Dan Foley andAdam Chandlerhavepostedfor commentsa draft research
reportoutlining our recentefforts relatedto theCORCproject,titled “Mapping FederalGeographicDataCommittee
Compliant MetadataIn and Out of CORC,” availableon the web at: http://eeirc.nwrc.gov/pubs/crosswalk/fgdc-
marc-dc.htm.

3 Research Work
We conductedresearchwork in multimediaretrieval,datamining, mediatechnology,anddatavisualization.

In multimedia retrieval, our researchhascontributedto thedevelopmentof severalprototypes.We havecompleted
theWebto BayouPeriodicalIndex(WBPI) project,which enhancesthesearchcapabilityto anexistingWebresource
by implementingand evaluatingtwo approaches:importing datafrom proprietarydatastructureinto a structured
(relational)databasevs. the useof an information retrieval systemto handlepre-existingHTML documentsthat
are enhancedwith the insertionof metatags.Our recentresultson the impact of insertingmetatagson retrieval
performancewas reportedat DEXA-98.

We havemadefurther progresson the following softwareprojects:

• The Extraction of GeographicallyReferencedData sets(EGRD) project allows parts of data sets that are of
interestto be extractedfrom remoteURLs basedon geographicallocations,cleaned,and redisplayedto users
in different formats.

• The Web to Database(WDB) projectenhancesan existing generalpurposetool for searchinga databaseinside
a relational DBMS from the Web.
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• Slides DatabaseManagementSystem(SDMS) is a tool for managingthe NWRC SlidesDatabase.Keywords
are attachedto eachslide in the slides database.A user-friendlyinterfaceallows usersto searchand update
the slides database.

• ConceptSet StructuringSystem(CS3) allows concept-basedretrieval by the constructionof a rule tree based
on expert knowledgeand by providing a softwarelayer on top of someBooleansearchengines(e.g. DOE
InformationBridge)to convertconceptto queriesacceptableto thenativesearchengine.This work waspresented
at InForum99, OSTI’s annualmeetingin May.

Co-citation analysismay be usedin a library of text documentsto enhanceretrievalperformancein searchesfor
relevantdocuments.From simple keyword/attributequeries,a list of potentially relevantdocumentreferencesare
returnedto the user. The usermay also selecta referencebasedon minimal information,suchas the document’s
title, abstractandkeywordlist. If a documentcitation list is amongthe attributesavailablein a returneddocument,
co-citation analysisof all documentsreturnedmay be used to aggregatedocumentsinto a more refined topic
structurethanthat posedin the initial query. This partitioningof returneddocumentswill aid the userin choosing
thosedocumentsmost relevantto their intendedquery. Our currentresearchon co-citationanalysisis basedupon
the theoreticalfoundationsof associationmining, a methodof dataanalysisthat hasbeentraditionally appliedto
consumerbuying trends.

In media technology, we investigatedissuesrelatedto transmittingimageandvideo dataover the Internet:

• Digital watermarkingof digital imagesallowsauthenticationof ownershipandprotectionof intellectualproperty.
We developeda multiresolutionalgorithmwhereinthewatermarkembeddingstrengthis varieddependingon the
resolutionband.Our resolutionbandweightingimprovesthe algorithm’swatermarkrecoveryperformancewhen
distortion is introduceddue to lossycompression.Our resultswere presentedat the SPIEWaveletApplications
Conferencein April 1999.

• Fluctuationsin the channelbit rate are unavoidablein real-timeInternetvideo transmission.We continueour
investigationinto thelow bit ratecodingmethods,focusingonratecontrolissuesin aninternationalstandardcodec
(the ITU-T H.263+). Conventionalrate control is accomplishedthroughskipping framesas well as adjusting
the quantizationparameter. Our approachis to move the quantizationparameteradjustmentstep to a lower
(macroblockinsteadof group-of-block)level, making the adjustmentmore efficient. Preliminaryresultsshow
that our approachhaslesscomputationrequirementsandcanrespondquickly to framebit ratefluctuations.

In data visualization, we haveinvestigatedproblemsin biomedicaland text datasets:

• We developeda methodfor visualizing scalarfields on three-dimensionalsurfaces,with applicationsin EEG-
derived cortical potential fields on MRI-derived cortical surfaces. Our results were presentedat the Third
InternationalConferenceon Visual Information Systemsin June.

• Visualizationplaysan importantrole in digital library astools for exploringdocuments.We workedon extracting
keywords,phrases,andsentencesfrom a documentto facilitate multi-resolutionpresentationof the document.

4 NASA/USL Regional Application Center Enhancement
The NASA/USL RAC is currentlydownloadingimageryfrom both the GOESgeostationarysatellitereceiver

andthe AVHRR receiver.Projectwork includesscanningof color infraredphotographyfor the Stateof Louisiana
andotherstatecoastalareasalongthe Gulf of Mexico region. Cooperativeefforts havedevelopedinto projectsin
theLower MississippiValley for crop-coveridentificationandalongtheGulf areain theCameron-Creolewatershed
for evaluatingland/waterinterface.TheRAC hascontinuedits websitedevelopmentwith the goalof meetingboth
educationaland industrial needs. Theseefforts have led to the developmentof resourcessuch as the Wetland
EducationalInformationdatasetsandtheAerial PhotographyIndexSystem.TheAerial PhotographyIndexSystem
includesa searchenginethat allows an Internetuserof the RAC’s aerial photographywebsite(www.rac.usl.edu)
to searchfor aerial photographsby placename,by longitudeand latitude,or by the photograph’sroll and frame
number. The developmentof the searchengineentailedthe developmentof an internet link to the Geographic
NamesInformation System(GNIS) developedby the CensusBureauand maintainedby the USGS to retrieve
the geographiccoordinatesfor placenamespecifiedin a userquery. The systemusesa metadatafile with the
cornercoordinatesfor eachframe of aerial photographyto determinethe matchbetweencoordinatesreturnedby
the GNIS andthe aerialphtographiesstoredin our website.Futureplansincludethe developmentof a mapbased
searchinterfacethat will allow the userto click on an areaof a map and retrievethe photographycoveringthat
region, along with the capability to retrieve all framesof aerial photographywithin an arbitrary region that a
usercan sketch. Multiple demonstrationsof the Aerial PhotographyIndexing Systemhavebeenprovidedto the

2



USGS-NationalMappingDivision, LouisianaGeographicInformationCouncil (LAGIC), USGS-NationalWetlands
ResearchCenter,LouisianaStateForestersAnnual Meeting, Eros Data Center,LouisianaDepartmentof Natural
Resources,and at the 15th Annual Louisiana RemoteSensing/GISWorkshop. In accordancewith the Aerial
PhotographyIndex System,the EE-IR Center’sGIS Specialisthasdevelopedmetadatafor the aerialphotography
within thesystem.Thesedataarethenservedonlinewith thephotographsvia theEE-IRCentermetadatarepository.

5 Research Publications and Human Resources Development

Publishedjournal articles . . . . . . . . . . . . . . . . . . . . . . 2

Conferencepapersandpresentations . . . . . . . . . . . . . . . 14

Doctoraldissertations. . . . . . . . . . . . . . . . . . . . . . . . 2

Master’sprojects. . . . . . . . . . . . . . . . . . . . . . . . . . . 2
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