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Abstract

This paperdescribesthe first versionof “Transcriber”,a tool for segmenting,labelingandtranscribingspeech.It is developed
underUnix in the Tcl/Tk script languagewith extensionsin C, and is availableas free software. The environmentoffers the basic
functionsnecessaryfor segmenting,labelingandtranscribinglong durationsignals.Thesignaleditorandthetext editorareintegrated
andsynchronizedin orderto displayandplay thecurrentsegment.Theoutputis in a standardSGML format. Multiple languagesare
supported.Thetool canbeportedto variousplatformsandis very flexible sothatnew functionscanbeeasilyadded.Wehopethatsuch
aportable,widely availableandflexible tool will benefitthewholecommunityandmake it easierto developandsharecorpora.

1. Introduction

Adapting an existing speechrecognitionsystemto a
new languageor a new task requirestraining the system
on large databasesof transcribedspeechsignals. For ex-
ample,currentefforts in thefield of speechrecognitionat
DGA aim at developinga systemfor transcribingandin-
dexing BroadcastNews in French,andthe experienceon
theBroadcastNewstaskin Englishwithin theDARPA pro-
gramsshows that tensof hoursof transcribedspeechare
neededto getgoodperformance.

However, transcribinglargeamountsof speechrequires
a suitablesoftwareenvironment. In thecaseof long dura-
tion signalslikethoseusedin theBroadcastNewstask,one
mustbeablenot only to type in transcriptions,but alsoto
definesegmentsandlabelthem.This is only possiblewith
anintegratedenvironmentwith bothsignalandtext editing
facilities. At present,few suchtoolsexist andthey arenot
widespread.For example,onehasbeendevelopedat LDC
for internal use. However, it requiresa relatively expen-
sive licensefor third-partyspeecheditingsoftware,andis
in otherwaysnotcompletelyportable.

Wehavethereforedeveloped“Transcriber”,atranscrip-
tion tool that is freely available� . It offers the basicfunc-
tions necessaryfor segmenting,labeling and transcribing
long durationsignals. The transcriptionconventionsare
controlledby format files, andthe output is in a standard
SGML format. Multiple languagesare supported(as in
the LDC precursorto this tool, which hasbeenusedfor
transcriptionsin Japanese,Mandarin, Arabic in addition
to Europeanlanguages).It is developedunderUnix on a
PC/Linuxwith thescriptinglanguageTcl/Tk (Ousterhout,
1994)andC extensions,andit canbeeasilyportedto the
Windows platform. A client-server architecturehasbeen
chosenfor speechfile accessandfor audioplaybackto al-
low maximumflexibility , but all componentscanrunonthe

�
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samecomputerfor a stand-aloneusage.Most commonau-
dio formatsaresupported.Thetool is very flexible sothat
new functionscanbeeasilyadded.

In section2 we defineour requirementsfor a transcrip-
tion tool, describeavailablesoftwaresandexplain why we
choseto developa new tool. In section3, we describethe
architectureof the tool, especiallythe client-server archi-
tecturefor signalaccess,andthe userinterface. We con-
cludeon theperspectivesandthepossiblebenefitsof such
a tool for thespeechscientists.

2. Background

We have definedour needsconcerninga tool for the
transcriptionof speechcorpora.We have noticedthat few
existing programswerereally adequate,so we decidedto
developanew one.

2.1.Requirements
Therequirementsfor thetranscriptiontool werethefol-

lowing:

� handlinglongaudiosignalsof severalminutesoreven
hours;

� allowing transcriptionsin variouslanguages,includ-
ing nonEuropeanlanguages;

� working on a low-cost computer, e.g. a PC under
Linux or MS-Windows;

� beingas portableas possibleand freely distributed
to a large audiencein order to encouragecommon
transcriptionstandards;

� beingusableby a non-specialist,i.e. beingasintu-
itive aspossible,aseasyto useasa taperecorderfor
listening to partsof the signal,andprovide a good
integrationof soundandtext editors.

Concerningthelastpointandtheuserinterface,wethou-
ght it would be particularlyimportantto provide an inter-
active accessof long signalswith quick scroll andzoom,



andto show amoving cursoron thesignalwaveformwhile
runningplayback.This efficiency is oftenobtainedwith a
low-level controlof memoryressourcesandaudiocard,at
theexpenseof portability.

Possiblesolutionswereto useanexisting transcription
tool, to integratepartsof differenttoolsor todevelopacom-
pletelynew tool.

2.2.Existingtranscriptionsoftwares
Wetriedtofind in whichwayexistingtranscriptiontools

could fit our requirements.LDC hasbeenworking for a
long time with internallydevelopedtools. Thesearerun-
ningonhigh-endserversor rely onthird-partylicenses,and
arepresentlynot designedto beusedon a standardPC.A
solutionfor theMS-Windowsplatformhasbeenpresented
at Eurospeech’97(Akbar, 1997)but it doesnot seemto be
distributedfor the moment. A commercialsolutionexists
andhasbeenproposedby Entropicswith TheAnnotator;it
makesuseof thewaves+ moduleandof Emacsastext edi-
tor. But it is quiteexpensiveandcannotbefreely modified
andredistributed. To summarize,noneof thesesolutions
is publicly available, completelyfree and adaptedto our
needs.

Anothersolutionis to rely on existing free tools in the
field of speechprocessingand interfacethem with a text
processor. We madesomepreliminaryexperimentsusing
Lyre visualizationtool from theOGI Toolkit	 (Schalkwyk
etal.,1997).Lyreiswrittenin thescriptinglanguageTcl/Tk
which makesan interfacewith Emacstext editoreasy, but
Lyre is not efficient for large signals,and it needsto be
licensedevenif it is freefor non-commercialuse;further-
more, the lastestversionof the Toolkit is distributed for
MS Windows only. SFStools from UCL
 provide a set
of powerful programsfor speechprocessing,includingdis-
play; but its interfaceis not very interactive. Peoplefrom
the Spoken LanguageSystemsGroupfrom MIT have de-
scribedthearchitectureof their speechanalysisandrecog-
nition toolSAPPHIRE(Hetherington& McCandless,1996),
which includesgraphicaltools; the graphicalinterfaceis
donewith Tcl/Tk andspecificC extensionsand widgets.
The designof SAPPHIREseemsvery promisingeven if
thetool is notyetpublicly available.

Wecouldfindpartof ourrequirementsin differentavail-
ablesoftwaresystems.But modifyinganexistingsystemis
often difficult, anddevelopmentof new interfaceshasbe-
comeeasierwith scripting languageslike Tcl/Tk. So we
decidedtostartthedevelopmentof anew transcriptiontool.

Very recently, JoePiconefrom the Institutefor Signal
and InformationProcessingannouncedthe public release
of a tool designedto (re)segmentSwitchboard-like corpus
of telephonicconversations� ; thistool is writtenin C++and
Tcl/Tk, andits architectureis rathercomparableto theone
wechose,exceptourtool is moregearedtowardsBroadcast
News-like transcriptiontasks.
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3. Tool design

The presentversionof the tool hasbeendevelopedin
theTcl/Tk languagescriptwith C extensionsonaPC/Linux
workstationwith standardaudio capabilities. Linux is a
freely availableUnix systemfor standardPC,which is to-
daythemosteconomicalsolutionfor aUnix platform.The
tool hasalso beenported to a Sun Solarisenvironment;
this requiredonly a few hoursof work. Portingthe Tran-
scribertool to a Windows platformshouldalsobeeasy, as
the Tcl/Tk languageexists on this platform. We chosea
client-serverarchitecturefor audiofile accessandplayback
becauseit allows maximumflexibility . In sections3.1 we
justify anddescribethis architectureandin section3.2 we
detailtheuserinterfaceof thetool.

3.1.Client-Serverarchitecture
A client-serverarchitecturewaschosenbothfor access

to signalfiles andfor audioplayback. Audio playbackis
platform specificand shouldbe clearly isolatedfrom the
restof the tool. Accessto files througha server makesit
possibleto centralizedatabasesandlet aremotetranscriber
have accessto themwithout massive duplication. It is of
coursepossibleto have thesethreeparts running on the
samecomputerfor a stand-aloneusage. The generalar-
chitectureis illustratedonFigure1.

Figure1: Client-serverarchitecturefor audioI/O. It is also
possibleto work in a stand-alonemodewith audioserver
andfile server runningon thelocal station.

3.1.1.Signalfile server
Accessto audiosignalfiles is providedthroughaserver

controlledwith sockets.Thecompletesignalis nevertrans-
ferredto theclient,only theneededpartis. Concerningthe
waveformdisplay, the min/maxshapeis computedon the
server at therequestedscale,andno morethana few hun-
dredbyteshaveto betransferred.Furthermore,a low-scale
shapecanbeautomaticallycomputedandstoredfor large
signalsto avoid readingthe completesignalevery time a
global view of the signal is needed. It is then possible
to managehugesignal databasescentralizedon a server,
allowing interactive remoteaccesswithout duplicationof
largeresources.It is veryeasyto definea virtual view ona



sub-partof asignal,in orderto split transcriptionof several
hoursof signalinto manageablesub-tasks.

Theserver relieson thelibrariesof thefreely available
Sox programfor low-level file access,which meansthat
almostall signalformatscanberead(Sun“snd”, PC“wav”,
...). Compressedformatslimit theefficiency, asthey forbid
directaccessto a givenportion of the signal. Supportfor
audiofiles with NIST Sphereformathasbeenaddedusing
librariesdistributedby NIST (compressedformatscanbe
usedfor thesefiles).

3.1.2.Audio playbackserver
Audio playbackis alsoprovidedby a server controlled

throughsockets.Thisallows:

� remoteexecutionof thetoolwith playbackonthedis-
play terminal;

� concurrentaccessof severalclientsto thesounddriver;

� interactive control of soundfor immediatepauseor
replayandsynchronizationof a cursoron thewave-
form display.

So far, theaudiofunctionalityhasonly beentestedfor
the Linux sounddriver and for the standardaudio play-
back supportedunderSolaris. We intend to supportthe
NAS (Network Audio Server) protocol from NCD which
hasbeenportedto severalplatforms.

3.1.3.Playbackprotocol
As an example,we describethe communicationsbe-

tweentheClientApplication(CA), Audio playbackServer
(AS) andsignalFile Server(FS)whentheuserrequestsau-
dio playbackof asegment:

1. CA opensconnectionto AS andasksto play anex-
cerptof anaudiofile (eventuallylocatedon another
host);

2. AS stopscurrentplaybackif any is in progressand
informsclientwhomadetherequestof it;

3. AS opensconnectionto FS on the chosenhostand
opensaudiofile for reading;

4. AS asksfor signalcharacteristics(samplerate,num-
berof channels...)andconfiguresaudiocard;

5. AS informs CA it beginsplaybackfor synchroniza-
tion;

6. AS requestsblocksof samplesto FSandwritesit to
audiocard;

7. After playbackis over or if it is stopped,AS sends
endmessageto CA;

8. If audio card is stayingidle for a long time, close
driverandreleaseaudioresource.

This relatively complex protocolallows an interactive
userinterfacewith immediateansweronscrollingandplay

orpausecommands,keepingaplatform-independentdevel-
opmentsimultaneouslywith efficientmemorymanagement
andaudiocardaccess.

3.2.Userinterface
TheTranscribertool consistsmainly in two parts:

� a signaleditor usedto view andsegmentthe signal
(allowing interactive scrolling,zoomingor selection
of partsof signalandplaybackof it with a moving
cursor);

� a text editor for transcriptioncreation,display and
modification.

Thesetwo partsarecloselyinterfacedandsynchronized
in orderto displayandlisten to thecurrentsegment: e.g.,
a singlekeystroke insidethe text editorallows to pauseor
continueaudioplaybackof thecurrentsegment.

3.2.1.Soundviewer
Thesoundviewer makesuseof theclient-server archi-

tecturefor file accessandaudioplayback. The temporal
shapeof soundsignalsis displayedin a window. Com-
mandsallow interactivescrollinginsidethesignal,andreal-
timescalemodificationfromaglobaloverview of thesignal
to a sample-by-sampleview. Segmentscanbeadded,split
or removedwith simplemousemanipulationsin thesignal
editor. Any portionof the signalcanbeselected,zoomed
andplayed,andplaybackcanbe pausedor restartedwith
a singlekeystroke. We foundit wasimportantto show the
currentpositionin thesignalduringplaybackwith a mov-
ing cursor, becauseit allows theuserto have a bettertem-
poral comprehensionof the signal. This preventedfrom
launchinga completelyindependentprogramfor playing
thesoundandwasthemainmotivationfor thesocket con-
trol describedin section3.1.2.

Thesoundviewer is implementedin Tcl/Tk scriptwith
specificwidgetswritten in C for a moreefficientdisplayof
thewaveformatany scale.Somealgorithmicoptimizations
areperformed:e.g.,only thenew partof the signalshape
needsto becomputedafterascrolling.

3.2.2.Transcriptioneditor
Eachsegmentboundarydefinedin thesignaleditorap-

pearsasa graphicalmark in the text editor. Text typedin
betweentoo marksbelongsto thesegment.Eachsegment
canbe labeledandhave anassociateddescription(speech
typeor music,speaker identity...). Cursorpositionbetween
soundviewerandtext editoraresynchronized,sothelocal
segmentcanalwaysbe easilyplayed. Externalformat for
transcriptionsfollows SGML standardusedby LDC. The
transcriptionof thesignalis editedlocally, but it is possible
to let atranscriberwork onapartof asignalandregisterhis
work on theserverat theendof thetranscriptionsession.

3.2.3.Emacseditorvs. Tcl/Tk text widget
For betterinterfaceintegrationandmorerapiddevelop-

ment,wechoseto usethestandardTk text widgetfor edit-
ing the transcription. Transcriptionof non Europeanlan-



Figure2: Screenshotof Transcriberinterface

guageswill bepossible,asTk managesdisplayof Unicode
characterssinceversion8.1.

Otherexistingtranscriptiontoolsrely ontheEmacstext
editor, which is completelyfree,widespread,veryflexible,
and supportsinternationalization.One might want to al-
low using Emacsas an alternative text editor for skilled
users.Multiple undos,powerful searchandreplace,mul-
tiple buffer management,spellchecking...would bebetter
managedwith Emacs,and non Europeanlanguageshave
long beenavailablewith theMule variantof Emacs.From
a technicalpoint of view, programmingin Lisp makes it
easyto launchsub-processesfrom Emacsand exchange
datawith them;however the interfacewill not be asinte-
gratedaswith thenativeTk text widget.

4. Conclusion

We have describedTranscriber, a tool for segmenting,
labelingandtranscribingspeech.It is still underdevelop-
mentbut its freedistribution will allow otherusersto add
new functionalities.

Wehopethatsuchaportable,widely availableandflex-
ible tool for annotatingspeechwill benefitthewholecom-
munity. It can free researchersfrom developing similar
toolsin isolation,combiningtheir efforts instead,it canbe
anincentiveto transcribedigital audiofor somepeoplewho
would not do it otherwise,andit canmake easierto share
corporacreatedwith it.
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