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Abstract

The CambridgeUniversity Multimedia DocumentRetrieval Demo Systemis a web basedapplicationthat
allowstheuserto queryadatabaseof automaticallygeneratedtranscriptsof radiobroadcaststhatareavailable
on-line.Thepaperdescribeshow speechrecognitionandinformationretrieval techniquesarecombinedin this
systemandshowshow theusercaninteractwith it.

1 Intr oduction

To provide content-specificaccessto thevastamountof text datathatareavailableon theInternet,
searchengineshave beendevelopedthatoperateon text documentsof variousformats(e.g. html).
Sincethereis anincreasingamountof audiodatacontainingspeechon theInternet,asimilar device
is desirablethatoperatesautomaticallyon audiostreamswithout theneedof manualtranscription.
TheCambridgeUniversityMultimediaDocumentRetrieval (CU-MDR) demosystemtriesto fill this
gap.

2 Systemdescription

2.1 Overview

The CU-MDR demosystemdownloadsthe audiotrack of news broadcastsfrom the Internetonce
a day andaddsthemto its archive. The audio,which usuallycomesin RealAudioformat, is first
convertedinto standarduncompressedformatfrom whicha transcriptionis producedusingour large
vocabulary broadcastnews recognitionengine.This yieldsa collectionof text andaudiodocuments
which canbe searchedby the user. A requestby a usertriggersa searchon the collectionof text
documents.Thereturneddocumentscanthenbebrowsedasbothtext andaudio.

2.2 The SpeechRecognitionModule

Therecogniseris similar to thesystemrunningin 10timesrealtimedescribedin (Odelletal.,1999).
The audiostreamis first split into homogeneoussegments.A two passrecogniseris thenusedto
generatethetranscriptionsfor eachsegment.Thefirst passproducesa roughtranscriptionandthen
unsupervisedmodeladaptationis usedto generatemoreaccuratemodelsfor eachclusterof acoustic
segments.Theseadaptedmodelsarethenusedwith a 4-gramlanguagemodelto generatethefinal
output.Thesystemis trainedon about150hoursof acoustictrainingdataand260million wordsof
broadcastnews andnewspapertranscriptions.Thesystemgivesa word error rateof 15.9%on the
1998Hub4broadcastnewsevaluationdata.OntheInternetaudiousedheretherun-timeis increased
dueto reducedaudioquality but thegenerallevel of transcriptionaccuracy remainshigh.



2.3 The Inf ormation Retrieval Module

The information retrieval engineusedin the CU-MDR demois the benchmarksystemdescribed
in (Johnsonet al., 2000). Semanticposets(Jourlin et al., 1999)arenot automaticallyincludedin
this system. Insteadthey are usedto suggestadditionalwords that can be addedto the original
query. Relevancefeedbackis alsoavailable.Thisallows theuserto markthedocumentsthatcontain
relevantinformationandhave thesystemsuggestadditionalquerywordsthatdistinguishthosefrom
the non-relevant documents.Whenactivatedboth queryexpansionmethodsbring up a list from
which theusercanselectthewordsthathe/shebelievesaremostusefulin expandingthequery.

2.4 Interface and User Interaction

2.4.1 Entering Queries Theusergainsaccessto theMDR demoby visiting theMDR demoweb
pageusing a conventional(preferably4th generation)browser. After registeringwith the system
theusercanquerythe audio/text database.This canbe donein two ways. Either the userqueries
the systeminteractively, submittinga requestby typing a queryinto the searchfield or he/shecan
specifyasetof queriesthatrepresenthis/herlong-terminterests.Theretrieval engineis runon these
long-termqueriesonly on login. If theretriever findsa documentthatmatchesoneof thesequeries
andwhichhasbeenaddedto thedatabasesincetheuser’s lastsession,thequeryis highlighted.This
featureeffectively allows theuserto filter theincomingbroadcasts.

2.4.2 Presentationof Search Results Oncetheretriever hasreturnedtheresultsfor a particular
search,a list of extractsfrom the returnedtext documentsis created.Eachextract is designedto
representthe part of the documentthat is mostrelevant to the query. This list canbe sortedusing
differentcriteria,e.g.highestrelevancescorefirst,mostrecentfirst. Eachextracthighlightsthequery
wordsandalsoshows how often thequerywordswerefound in thewholedocument.Theratio of
the relevancescorefor a documentto thescoreof the top rankingdocumentfor thecurrentsearch
is alsodisplayed.Theusercanlistento thepartof thesoundsourcethatcorrespondsto theextract.
Thewholeautomatictranscriptcanbeaccessedon a separatewebpagewheretheusercanlistento
selectedpartsof thetranscriptionby highlightingthem.

3 Ongoing Work

At the momentthe CU-MDR databaseconsistsof pre-segmentedNPR broadcastsonly. Work is
ongoingto extendthedatabasetoBritish Englishnews. Alsoawindowing systemis beingdeveloped
thatallows automaticcontentdependentsegmentationof news broadcasts.
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