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Abstract

The CambridgeUniversity Multimedia DocumentRetrieval Demo Systemis a web basedapplicationthat
allowstheuserto querya databasef automaticallygeneratedranscriptof radiobroadcastthatareavailable
on-line. Thepaperdescribehiow speechrecognitionandinformationretrieval techniquesrecombinedn this
systemandshavs how the usercaninteractwith it.

1 Intr oduction

To provide content-specifi@ccesgo the vastamountof text datathatareavailable on the Internet,
searchengineshave beendevelopedthat operateon text document®f variousformats(e.g. html).
Sincethereis anincreasingamountof audiodatacontainingspeecton the Internet,a similar device
is desirablethat operatesautomaticallyon audio streamswithout the needof manualtranscription.
The CambridgeJniversityMultimediaDocumenRetrieval (CU-MDR) demosystentriesto fill this

gap.

2 Systemdescription
2.1 Overview

The CU-MDR demosystemdownloadsthe audiotrack of news broadcast$érom the Internetonce
a day andaddsthemto its archive. The audio,which usuallycomesin RealAudioformat, is first
convertedinto standardincompressefbrmatfrom which atranscriptions producedisingour large
vocahulary broadcashewns recognitionengine.This yieldsa collectionof text andaudiodocuments
which canbe searchedy the user A requestby a usertriggersa searchon the collection of text
documentsThereturneddocumentganthenbe brovsedasbothtext andaudio.

2.2 The SpeechRecognitionModule

Therecogniseis similarto thesystenrunningin 10timesrealtime describedn (Odelletal., 1999).
The audio streamis first split into homogeneousggments. A two passrecognisetis thenusedto
generatahetranscriptiondor eachsegment. Thefirst passproducesa roughtranscriptionandthen
unsupervisednodeladaptations usedto generatanoreaccuratanodelsfor eachclusterof acoustic
segments. Theseadaptednodelsarethenusedwith a 4-gramlanguagemodelto generatahe final
output. The systemis trainedon about150 hoursof acoustidraining dataand260 million wordsof
broadcashews and newspapertranscriptions.The systemgivesa word error rate of 15.9%on the
1998Hub4broadcashewns evaluationdata.Onthe Internetaudiousedheretherun-timeis increased
dueto reducedaudioquality but the generalevel of transcriptionaccurag remainshigh.



2.3 The Information Retrieval Module

The information retrieval engineusedin the CU-MDR demois the benchmarksystemdescribed
in (Johnsoret al., 2000). Semanticposets(Jourlin et al., 1999) are not automaticallyincludedin
this system. Insteadthey are usedto suggestadditionalwords that can be addedto the original
guery Relevancefeedbacks alsoavailable. This allows the userto markthedocumentsghatcontain
relevantinformationandhave the systemsuggestadditionalquerywordsthatdistinguishthosefrom
the non-rel&ant documents. When activated both query expansionmethodsbring up a list from
which theusercanselectthewordsthathe/shebelievesaremostusefulin expandingthequery

2.4 Interface and User Interaction

2.4.1 Entering Queries Theusergainsaccesdo theMDR demoby visiting the MDR demoweb

pageusing a corventional (preferably4th generation)orowser After registeringwith the system
the usercanquerythe audio/tet databaseThis canbe donein two ways. Eitherthe userqueries
the systeminteractvely, submittinga requestby typing a queryinto the searchfield or he/shecan
specifyasetof querieghatrepresenhis/herlong-terminterests Theretrieval engineis runonthese
long-termqueriesonly on login. If theretriever finds a documenthat matchesone of thesequeries
andwhich hasbeenaddedo the databasesincethe users lastsessionthequeryis highlighted. This

featureeffectively allows the userto filter theincomingbroadcasts.

2.4.2 Presentationof Search Results Oncetheretriever hasreturnedthe resultsfor a particular
searcha list of extractsfrom the returnedtext documentds created. Eachextractis designedo

representhe part of the documenthatis mostrelevantto the query This list canbe sortedusing
differentcriteria,e.g. highestrelevancescorefirst, mostrecenffirst. Eachextracthighlightsthequery
wordsandalsoshovs how oftenthe querywordswerefoundin the whole document.Theratio of

therelevancescorefor a documento the scoreof the top rankingdocumentor the currentsearch
is alsodisplayed.The usercanlistento the partof the soundsourcethat correspondso the extract.

Thewhole automatidranscriptcanbe accesseon a separateveb pagewherethe usercanlistento

selecteghartsof thetranscriptiorby highlightingthem.

3 Ongoing Work

At the momentthe CU-MDR database&onsistsof pre-sgmentedNPR broadcastonly. Work is
ongoingto extendthedatabaseo British Englishnews. Also awindowing systemis beingdeveloped
thatallows automaticcontentdependensegmentatiorof news broadcasts.
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