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Abstract
This paperdescribeghe first versionof “Transcriber”,a tool for sggmenting,labelingandtranscribingspeech.lIt is developed
underUnix in the Tcl/Tk script languagewith extensionsin C, andis available as free software. The ervironmentoffers the basic
functionsnecessaryor sggmenting labelingandtranscribingong durationsignals. The signaleditorandthetext editor areintegrated
andsynchronizedn orderto displayandplay the currentsegment. The outputis in a standardSGML format. Multiple languagesre
supportedThetool canbe portedto variousplatformsandis very flexible sothatnew functionscanbe easilyadded We hopethatsuch
aportable widely availableandflexible tool will benefitthewholecommunityandmale it easietto developandsharecorpora.

1. Introduction

Adapting an existing speechrecognitionsystemto a
new languageor a new task requirestraining the system
on large databasesf transcribedspeechsignals. For ex-
ample,currentefforts in the field of speectrecognitionat
DGA aim at developinga systemfor transcribingandin-
dexing BroadcastNews in French,andthe experienceon
theBroadcasNewstaskin Englishwithin the DARPA pro-
gramsshaws that tensof hoursof transcribedspeechare
neededo getgoodperformance.

However, transcribingargeamountof speechrequires
a suitablesoftwareervironment. In the caseof long dura-
tion signalslikethoseusedin theBroadcasNewstask,one
mustbe ablenot only to typein transcriptionsput alsoto
definesggmentsandlabelthem. Thisis only possiblewith
anintegratedervironmentwith bothsignalandtext editing
facilities. At presentfew suchtools exist andthey arenot
widespreadFor example,onehasbeendevelopedat LDC
for internaluse. However, it requiresa relatively expen-
sive licensefor third-party speechediting software,andis
in otherwaysnot completelyportable.

We have thereforedeveloped‘Transcriber” atranscrip-
tion tool thatis freely availablet. It offersthe basicfunc-
tions necessaryor seggmenting,labeling and transcribing
long durationsignals. The transcriptioncorventionsare
controlledby format files, andthe outputis in a standard
SGML format. Multiple languagesare supported(as in
the LDC precursorto this tool, which hasbeenusedfor
transcriptionsin JapaneselMandarin, Arabic in addition
to Europearanguages).It is developedunderUnix on a
PC/Linuxwith the scriptinglanguageTcl/Tk (Ousterhout,
1994)and C extensionsandit canbe easilyportedto the
Windows platform. A client-sener architecturehasbeen
choserfor speectfile accessandfor audioplaybackto al-
low maximumflexibility , but all componentsanrunonthe

Thttp://www.etca.fr/English/Projectsi@nscriber/

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

In section2 we defineour requirementgor a transcrip-
tion tool, describeavailablesoftwaresandexplain why we
choseto developa new tool. In section3, we describethe
architectureof the tool, especiallythe client-sener archi-
tecturefor signalaccessandthe userinterface. We con-
cludeon the perspectiesandthe possiblebenefitsof such
atool for the speectscientists.

2. Background

We have definedour needsconcerninga tool for the
transcriptionof speechcorpora. We have noticedthat few
existing programswere really adequateso we decidedto
developanew one.

2.1. Requirements

Therequirementsor thetranscriptiortool werethefol-
lowing:

& handlinglongaudiosignalsof severalminutesor even
hours;

& allowing transcriptionsn variouslanguagesinclud-
ing nonEuropearanguages;

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

& beingas portableas possibleand freely distributed
to a large audiencein orderto encouragecommon
transcriptionstandards;

& beingusableby a non-specialisti.e. beingasintu-
itive aspossible aseasyto useasa taperecorderfor
listeningto partsof the signal, and provide a good
integrationof soundandtext editors.

Concerninghelastpointandtheuserinterface wethou-
ghtit would be particularlyimportantto provide aninter
active accesof long signalswith quick scroll andzoom,



andto shav amoving cursoron the signalwaveformwhile
runningplayback. This efficiency is often obtainedwith a
low-level control of memoryressourceandaudiocard,at
theexpenseof portability.

Possiblesolutionswereto usean existing transcription
tool, to integratepartsof differenttoolsor to developacom-
pletelynew tool.

2.2. Existingtranscriptiorsoftwares

Wetriedto find in whichway existingtranscriptiortools
couldfit our requirements.LDC hasbeenworking for a
long time with internally developedtools. Thesearerun-
ningonhigh-endsenersor rely onthird-partylicensesand
arepresentlynot designedo be usedon a standard?C. A
solutionfor the MS-Windows platformhasbeenpresented
at Eurospeech’9TAkbar, 1997)but it doesnot seenmto be
distributedfor the moment. A commercialsolution exists
andhasbeenproposedy Entropicswith The Annotator;it
makesuseof thewaves+ moduleandof Emacsastext edi-
tor. But it is quite expensve andcannotbefreely modified
andredistrituted. To summarizenoneof thesesolutions
is publicly available, completelyfree and adaptedto our
needs.

Anothersolutionis to rely on existing free tools in the
field of speechprocessingand interfacethemwith a text
processar We madesomepreliminary experimentsusing
Lyre visualizationtool from the OGI Toolkit* (Schalkwyk
etal.,1997).Lyreis writtenin thescriptinglanguagd cl/Tk
which makesaninterfacewith Emacstext editor easy but
Lyre is not efficient for large signals,andit needsto be
licensedevenif it is free for non-commercialise;further
more, the lastestversionof the Toolkit is distributed for
MS Windows only. SFStools from UCL®* provide a set
of powerful programdor speeclprocessingincludingdis-
play; but its interfaceis not very interactve. Peoplefrom
the Spolen LanguageSystemsGroupfrom MIT have de-
scribedthe architectureof their speectanalysisandrecog-
nitiontool SAPPHIREHetheringtor& McCandless]1996),
which includesgraphicaltools; the graphicalinterfaceis
donewith Tcl/Tk and specificC extensionsand widgets.
The designof SAPPHIREseemsvery promisingeven if
thetool is notyet publicly available.

We couldfind partof ourrequirements differentavail-
ablesoftwaresystemsBut modifying anexisting systenis
often difficult, and developmentof new interfaceshasbe-
comeeasierwith scriptinglanguagedike Tcl/Tk. Sowe
decidedo startthedevelopmenbf anew transcriptiortool.

Very recently JoePiconefrom the Institutefor Signal
and Information Processingannouncedhe public release
of atool designedo (re)s@mentSwitchboard-lile corpus
of telephonicorversation$; thistool is writtenin C++and
Tcl/Tk, andits architectureas rathercomparabldo the one
we chosegxceptourtool is moregearedowardsBroadcast
News-like transcriptiortasks.

Thttp:/Mmww.cse.ogi.edu/CSLU/toolkit
*http:/Mmwwphon.ucl.ac.uk/resource/sfs.html

*http://wwwisip.msstate.edu/resources/technology/projects

/current/switchboard

3. Tool design

The presentversionof the tool hasbeendevelopedin
theTcl/Tk languagescriptwith C extensionnaPC/Linux
workstationwith standardaudio capabilities. Linux is a
freely available Unix systemfor standard®C,which is to-
daythemosteconomicakolutionfor a Unix platform. The
tool hasalso beenportedto a Sun Solaris ervironment;
this requiredonly a few hoursof work. Portingthe Tran-
scribertool to a Windows platformshouldalsobe easy as
the Tcl/Tk languageexists on this platform. We chosea
client-sererarchitecturdor audiofile accesandplayback
becausét allows maximumflexibility. In sections3.1we
justify anddescribethis architectureandin section3.2 we
detailthe userinterfaceof thetool.

3.1.Client-Senrer architecture

A client-serer architecturavaschoserbothfor access
to signalfiles andfor audioplayback. Audio playbackis
platform specificand shouldbe clearly isolatedfrom the
restof thetool. Accessto files througha sener makesit
possibleto centralizedatabaseandlet aremotetranscriber
have accesdo themwithout massve duplication. It is of
coursepossibleto have thesethree partsrunning on the
samecomputerfor a stand-aloneusage. The generalar
chitectures illustratedon Figure1.
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Figurel: Client-sererarchitecturdor audiol/O. It is also
possibleto work in a stand-alonenodewith audiosener
andfile senerrunningonthelocal station.

3.1.1.Signalfile sener

Accesdo audiosignalfilesis providedthrougha sener
controlledwith soclets. Thecompletesignalis nevertrans-
ferredto theclient, only theneededartis. Concerninghe
waveform display the min/maxshapeis computedon the
sener attherequestedcale,andno morethana few hun-
dredbyteshaveto betransferred Furthermorealow-scale
shapecanbe automaticallycomputedand storedfor large
signalsto avoid readingthe completesignalevery time a
global view of the signalis needed. It is then possible
to managehuge signal databasesentralizedon a sener,
allowing interactve remoteaccesswithout duplication of
largeresourceslt is very easyto defineavirtual view ona



sub-parbof asignal,in orderto split transcriptiorof several
hoursof signalinto manageableub-tasks.

The senerrelieson thelibrariesof the freely available
Sox programfor low-level file accesswhich meansthat
almostall signalformatscanberead(Sun“snd”, PC*wav”,
...). Compressetbrmatslimit the efficiency, asthey forbid
directaccesso a given portion of the signal. Supportfor
audiofiles with NIST Sphereformathasbeenaddedusing
librariesdistributed by NIST (compressedormatscanbe
usedfor theséefiles).

3.1.2.Audio playbacksener
Audio playbackis alsoprovided by a sener controlled
throughsoclets. This allows:

& remoteexecutionof thetool with playbackonthedis-
playterminal;

& concurrenacces®f severalclientsto thesounddriver;

& interactive control of soundfor immediatepauseor
replayandsynchronizatiorof a cursoron the wave-
form display

Sofar, the audiofunctionality hasonly beentestedfor
the Linux sounddriver and for the standardaudio play-
back supportedunder Solaris. We intend to supportthe
NAS (Network Audio Sener) protocolfrom NCD which
hasbeenportedto severalplatforms.

3.1.3.Playbackprotocol

As an example, we describethe communicationde-
tweenthe Client Application(CA), Audio playbackSener
(AS) andsignalFile Sener (FS)whentheuserrequestsu-
dio playbackof asegment:

1. CA opensconnectiorto AS andasksto play an ex-
cerptof anaudiofile (eventuallylocatedon another
host);

2. AS stopscurrentplaybackif ary is in progressand
informsclientwho madetherequesbf it;

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

4. AS asksfor signalcharacteristicésamplerate,num-
berof channels...andconfiguresaaudiocard,;

5. AS informs CA it begins playbackfor synchroniza-
tion;

6. AS requestdlocksof samplegdo FSandwritesit to
audiocard,;

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

8. If audiocardis stayingidle for a long time, close
driverandreleaseaudioresource.

This relatively complex protocolallows an interactve
userinterfacewith immediateanswermn scrollingandplay

or pausecommandskeepingaplatform-independermtevel-
opmentimultaneouslyvith efficientmemorymanagement
andaudiocardaccess.

3.2.Userinterface
The Transcribettool consistamainly in two parts:

& a signaleditor usedto view and segmentthe signal
(allowing interactize scrolling, zoomingor selection
of partsof signaland playbackof it with a moving
cursor);

& a text editor for transcriptioncreation,display and
modification.

Thesewo partsarecloselyinterfacedandsynchronized
in orderto displayandlistento the currentsggment: e.g.,
a singlekeystroke insidethe text editor allows to pauseor
continueaudioplaybackof the currentsegment.

3.2.1.Soundviewer

The soundviewer makesuseof the client-serer archi-
tecturefor file accessand audio playback. The temporal
shapeof soundsignalsis displayedin a window. Com-
mandsallow interactivescrollinginsidethesignal,andreal-
time scalemodificationfrom aglobaloverview of thesignal
to a sample-by-sampleiew. Segmentscanbe added split
or removedwith simplemousemanipulationsn the signal
editor Any portion of the signhalcanbe selectedzoomed
andplayed,and playbackcanbe pausedor restartedwith
asinglekeystroke. We foundit wasimportantto shav the
currentpositionin the signalduring playbackwith a mov-
ing cursor becauset allows the userto have a bettertem-
poral comprehensiomf the signal. This preventedfrom
launchinga completelyindependenprogramfor playing
the soundandwasthe main motivationfor the soclet con-
trol describedn section3.1.2.

The soundviewer is implementedn Tcl/Tk scriptwith
specificwidgetswrittenin C for a moreefficientdisplayof
thewaveformatary scale.Somealgorithmicoptimizations
areperformed:e.g.,only the new partof the signalshape
needgo becomputedafterascrolling.

3.2.2. Transcriptioreditor
Eachsggmentboundarydefinedin the signaleditor ap-
pearsasa graphicalmarkin thetext editor Text typedin
betweertoo marksbelongsto the sggment. Eachsggment
canbelabeledandhave an associatedlescription(speech
typeor music,spealeridentity...). Cursorpositionbetween
soundviewer andtext editoraresynchronizedsothelocal
sggmentcanalwaysbe easily played. Externalformat for
transcriptiongollows SGML standardusedby LDC. The
transcriptiorof thesignalis editedlocally, but it is possible
toletatranscribework ona partof asignalandregisterhis
work onthe senerattheendof thetranscriptiorsession.

3.2.3.Emacseditorvs. Tcl/Tk text widget

For betterinterfaceintegrationandmorerapid develop-
ment,we choseto usethe standardrk text widgetfor edit-
ing the transcription. Transcriptionof non Europeanan-
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Figure2: Screenshodf Transcribeinterface

guagewill bepossibleasTk manageslisplayof Unicode
charactersinceversion8.1.

Otherexisting transcriptiortoolsrely onthe Emacgext
editor, whichis completelyfree, widespreadyery flexible,
and supportsinternationalization. One might want to al-
low using Emacsas an alternatve text editor for skilled
users. Multiple undos,powerful searchandreplace mul-
tiple buffer managemenspell checking...would be better
managedvith Emacs,and non Europeananguageshave
long beenavailablewith the Mule variantof Emacs.From
a technicalpoint of view, programmingin Lisp makes it
easyto launch sub-processeBom Emacsand exchange
datawith them; however the interfacewill not be asinte-
gratedaswith the native Tk text widget.

4. Conclusion

We have describedTranscribera tool for sggmenting,
labelingandtranscribingspeech.lt is still underdevelop-
mentbut its free distribution will allow otherusersto add
new functionalities.

We hopethatsuchaportable widely availableandflex-
ible tool for annotatingspeectwill benefitthewholecom-
munity. It can free researchergérom developing similar
toolsin isolation,combiningtheir efforts insteadjt canbe
anincentiveto transcribaligital audiofor somepeoplewho
would notdo it otherwise andit canmale easierto share
corporacreatedwith it.
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