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Abstract

This paperdescribeshe constitutionandactvities of the ISCA

SpeechSynthesisSpecial Interest Group, SynSIG. It sum-
marisespastachi&zementsand suggestwaysin which future
developmentcould be maintained.The aimsof the Specialln-

terestGroupon SpeeclSynthesisareto promotethe studyand
diffusion of knowledge aboutspeechsynthesisin general,in

a numberof waysincluding: dedicatedweb pages,a mailing

list, abibliographicdatabasegrganisatiorof workshopsonspe-
cific themesgexchangeof studentsandhelpingto co-ordinate
sessionon speechsynthesisin internationalconferencesand
workshops. The internationaland multi-disciplinary natureof

the SIG also provides a meansfor diffusing information both

to andfrom the differentresearclcommunitiesnvolved in the

synthesiof variouslanguages.

1. Introduction

Speechsynthesishasmoved to the main stageof speechech-
nology sharingthis stagewith speechcoding, speechrecog-
nition, and speakr identification. There hasbeensignificant
increasen researclactvities aswell asa significantimprove-
mentin quality in virtually all aspect®f TTS. We alsoobsere
anincreasan commercialapplicationsof TTS. Specialconfer
encesandworkshopshave beenorganized(e.g.,Autrans1990,
Mohonk1994,JenolarCaves1998).

2. Motivation

In early 1998 ChristianBendt and Gerrit Bloothooft offered
supportfor thecreationof SpecialinterestGroupswithin (then)
ESCA, the EuropearSpeechCommunicatiorAssociation.The
ideawas,andstill is, to offer an organizationaframewvork for
ary specificareasn speectcommunicatiorthat consistof sig-
nificantgroupsof interestedndividuals. Justa few weeksafter
thisinitial call by ESCA,Nick Campbellof ATR suggestedhe
formationof a specialinterestgroupin speectsynthesisn or-
derto take anactive partin developingtools andresourcegor
the synthesicommunity His earlyinitiative wasshortly there-
afterjoined andintensifiedby membersof the Bell LabsTTS
group,andwithin afew daysaftertherenaved call, 57 speech
scientistsrepresentinga large numberof institutionsinvolved
in speechtechnologyandsynthesisxpressedheir interestand

support;20 moreindividualsandinstitutionssignedup for the
SIG duringthe subsequenteeks.

The intendedpurposeof the proposedSIG was, accord-
ing to its constitution, to promote interestin speechsyn-
thesisincluding text-to-speechconversion, concept-to-speech
corversion and related disciplines; to provide membersof
ESCA/ISCAwith a specialinterestin speechsynthesiswith a
meanf exchanginghews of recentresearctievelopmentsaind
othermattersof interestin speechsynthesisto sponsomeet-
ingsandworkshopsn speectsynthesighatappeato betimely
andworthwile; andto provide andmake availableresourcesel-
evant to speechsynthesis,ncluding text and speechcorpora,
analysistools, analysisand generationsoftware, researcthpa-
persandgeneratediata.

SynSIGthe ESCA (now ISCA) SpeciallnterestGroupon
SpeectSynthesiswasofficially apprared by the ESCABoard
in August 1998. The original steeringcommitteeduring the
SynSIG formation phasewas endorsedwithout formal elec-
tions at the Third InternationalWorkshopon SpeechSynthe-
sisin JenolanCaves,Australia; sincethenthe SynSiGofficers
have been: Chair: Wolfgang Hess,University of Bonn (Ger
mary); Vice-Chair and ISCA Liaisort Nick Campbell, ATR
(Japan);Secetary and Treasuer: Bernd Mobius, University
of Stuttgart(Germaury); Liaisonfor Evaluationlssues Janvan
SantenCSLU/OGI(USA).

SynSIGmadeits official startonDecembe®, 1998,whena
formal meetingwasheldat ICSLP-1998n Sydng. The meet-
ing wasattendedy some60 researchergwvolved or interested
in speectsynthesisywho agreeduponthefollowing actvities.

Evaluation The broadly statedgoal of SynSIG5 evaluation
actiities is that of stimulating evaluationsthat benefit
scienceandhelpbothindividualandbusinessonsumers
of synthesigo selectsystemshat meettheir needs. A
preliminarystatemenandrationalefor theevaluationac-
tivities of the SIG weremadeaccessibl®nline[1].

Collaborative experiments develop and make available a
setupanddesignfor collaboratve internationaandmul-
tilingual experiments.

Resouces disseminater help disseminatescientificarticles,
softwaretools, speectrorpora,andotherrelevant mate-
rial, includinga databanlof referenceselatedto speech
synthesis.



Teading resouces collectionandexchangeof tools andre-
sourcedor teachingpurposes.

Studenexchanges organizetheexchangeof researclstudents
to encouragénter-lab communication.

Standadization Effective communicationshould be estab-
lished betweenthe speechsynthesiscommunity and
othergroupsanddisciplines(e.g.,speecttoding),in par
ticularin theareaof standardization.

Membeship is opento arnyonewith aninterestin speechsyn-
thesis.SynSIGoffersthreelevelsof membershipgependingn
theindividual members level of interest:

Active membes. memberswvho take on an active role in ad-
vancingthe goalsof the SIG;

Helpers: membersavho agreeto lend supportto the steering
committeeonaspecificscientificor organizationalssue;

Listenes. onlookersandlisteners.

Despitethe fact that some60 researcherattendedhe Sydney
meeting,a significantnumberof peoplewho hadrespondedo
theinitial SIG proposakouldnotattendthemeeting.Therefore,
the steeringcommitteewasconfirmedfor oneyear A nomina-
tion andelectionprocedureor the future committeewill soon
be implementedon the SIG’s web site. Nominationswill be
calledfor in the nearfuture; all memberof the SIG will bein-
vited to proposesuitablecandidatesand official electionswill
be held subsequentjypossiblythrougha WWW interface.

3. Activities
3.1. SynSIG web site

SynSIG maintains a web site [2], also accessiblethrough
ISCAs home page [3], to enhance the exchange of
newvs on recent researchdevelopmentsin speech synthe-
sis and to malke available relevant resources,in particular
databasescgorpora,tools, and referencelists. A mailing list
(synsig@lt.atr.co.jp)wasactivatedin Januaryl999.

Furthermoreawebpagehasbeensetupthatis intendedo
hold contritutedmodulesjnterfacescomponentsndtoolsand
may eventually evolve into a speectsynthesigoolkit [4]. The
web pagecalls for input from the speechsynthesicommunity
on suchcritical mattersasinter-componeninterfacesand un-
derlyingdatastructureslt alsopointsoutthepioneeringefforts
by the Festval [5] andMBROLA [6] teams.

Somespeechscientistshave recentlyobsered thatspeech
synthesigesearchmaybemoving in adirectionwheredifferent
organizationsspecializeon differentsynthesiscomponentspr
modules.If this obserationis valid, thenit maybecritical that
therebe agreemenabouthow thesecomponentshouldcom-
municatewith eachother It may becomeessentiato develop
standarddor how, for instance text analysismodulesshould
interfacewith prosodyandhow prosodyshouldinterfacewith
signalprocessing.

3.2. Workshops

SynSlIGhasmadeandwill malke active contributionsto anum-
ber of speechconferencesand workshopsaswell as publica-
tions.

1. At Eurospeech-199® Budapesthreeoral (5 presenta-
tionseach)andthreepostersessiongaboutl5 presenta-
tions each)were devotedto speechsynthesisor speech
generatioror both.

2. At ICSLP-2000in Beijing three oral (7 presentations
each)andonepostersessior(35 presentationsyerede-
votedto speechsynthesisor speechgeneratioror both,
andmary morepapergelevantto speectsynthesisvere
presentedn othersessions.

3. SynSIG co-sponsoredhe IEE event 'State-of-the-art
SpeechSynthesis’prganisedy JustinFackrellandPG
E5,in April 2000at Savoy Place,London.

4. The publicationby SpringerVerlagof “MachinesTalk:
Updateson SpeechSynthesis”,basedon the Third In-
ternationalWorkshopon SpeechSynthesisin Jenolan
Caves,Australia,editedby Nick Campbell Andy Breen,
JanvanSantenandJulieVonwiller. Therehasbeencon-
siderabledelayin the publicationof this bookdueto the
factthatall four of the editorschangedabsandbecame
otherwiseinvolved shortly afer the conferencehut the
chaptersarenow with the publisherandwe expectto see
the book on the shehesbeforethe startof the next aca-
demicyear

Furthersuggeste®ynSIGactiities include:

5. creatinga standardsystemfor markingup text input to
speechsynthesizerse.g. a more elaborateversion of
SABLE[7];

6. gettingactively involved in standardizatiorefforts, e.g.
XML, VoiceXML, or W3C voice markuplanguages;

7. establishingacommontest-bedo evaluatethe outputof
currentspeectsynthesizers;

8. makingavailablelarge speecthcorpora,especiallythose
that are taggedin termsof discourseand prosodyfea-
tures;

9. makingavailabletools and componentgo facilitatethe
developmentof different synthesismethods,following
the lead of HTK, MBROLA, and Festval, to speedup
the developmentof systemdor new languagesnddif-
ferentspeakingstyles;

10. encouragingesearclinto differentspeakingstylesin or-
derto redefinethetasksexpectedof a speectsynthesiser
andto facilitateits developmentasacommunicatioraid,;

11. settingup anonline databasef papersandreferences;

12. settingup an online databasef applicationsfor speech
synthesiandsamplesf their output;

13. encouragindgheintegrationof speeclsynthesigesearch
with that of graphic, gestural,and other modalities,in
multimodaldialogsystems.

3.3. Teaching

During the initial meetingof SynSIGat the ICSLP conference
in Sydng 1998it wassuggestedy several SIG memberghat
we shoulddevote someof our efforts to enhancehe teaching
actvities at universitiesand other academicinstitutions. Al-
thoughevery lecturerhashis or herown preferencesf teaching
styleandmaterial the SIG’sintentionis to improve coursesand



classe®n speechsynthesidy sharingsyllabi, coursematerial,
tools,andexperiencdn teachingspeectsynthesis.

A dedicatedvebsitewassetup to bringtheseideasandin-
tentionsinto existencef8]. Its contentrangesrom alist of aca-
demicinstitutionsteachingspeectsynthesido varioustypesof
materialthatis sharedwithin the community Severalteachers
andinstitutionshave provided the slidesthat they usein their
coursesOnehighlightis along list of historicalpicturesshow-
ing importantmilestonesn the developmentof speectsynthe-
sis,suchasthefamousvoderof HomerDudley beingpresented
at the 1939 World Fair in New York. Finally thereis an ex-
tensve annotatedist of links to software, tutorials and other
resourcepertinentto teachingspeectsynthesis.

The pagesarefar from beingcomplete.Marny moreeduca-
torsandresearchershouldcontribute and provide their course
materials. Many thousanddownloadswithin a yearshav that
thereis a stronginterestin sharingthis type of information,es-
pecially when settingup a new coursein the areaof speech
synthesis Additionally, a crosslinkwith the newv Speciallnter-
estGroupin Educationin thefield of speeclcommunication—
EduSIG[9]—would bundletheefforts andshould therefore pe
takeninto consideration.

3.4. Evaluation

Until recentlythe only exposureparticipantsof speechconfer
encesandeven speectsynthesisvorkshopsveregivento TTS
systemswasin the form of prepareddemonstrationstypically
playedfrom taperecordersandit usedto be very difficult to
estimatethe true quality of the systems Therefore,a major ef-
fort was madeat the most recentspeechsynthesisworkshop
at JenolanCaves, Australia,in 1998[11] to provide a presen-
tation format wherebyTTS systemswere confrontedwith the
sameunknavn textualmaterialswhich coverednevspapetext,
semanticallyunpredictablesentencesand telephonedirectory
listings. Text materialswerecreatedby standardizedutomated
methods basedon text corporaowned by the Linguistic Data
Consortium(LDC) with no tiesto ary particularTTS system.
Thetext materialswereunknavn to the systemdevelopers.

Forthenewspapettext two selectiormethodsvereapplied.
The first methodwas basedon word frequeng and was in-
tendedto guaranteghat all wordsin a selectedsentencéhave
a frequeng of occurrencean the text corporathatis above a
certainthreshold.For TTS systemghatrely on pronunciation
dictionariessentencesf this type shouldpresenino majorob-
staclein termsof grapheme-to-phonenwonversion. The sen-
tencemay, however, have acomplicatedsyntacticstructureand
thuschallengethe prosodiccomponents.

The secondselectionmethodfor newspapertext usedse-
guence®f threeorthographicharacterg‘trigrams”) astheba-
sicunit andselectedsentencewith amaximumdiversity of tri-
grams,weightedby frequeny of occurrenceof thesetrigrams
butwithoutconsideratiof wordfrequeng. Thistaskwascon-
sideredas challengingfor several TTS componentsincluding
grapheme-to-phoneneorversion, acousticunit selectionand
quality, andthe prosodiccomponents.

Constructionof the semanticallyunpredictable sentences
(SUS) followed the procedureproposedby Bendt [12, 13].
This method involves common syntactic structuresthat are
paradigmaticallyfilled with wordsrandomlyselectedrom spe-
cial word lists. Exampledor suchsentenceare,for English,

(1a) Thechairranthroughtheyellow trust.

or equivalentlyfor German,
(1b) Der Stuhllief durchdasgelbeVertrauen.

Thistaskis designedo primarily challengehe segmentalintel-
ligibility of TTS systems.

Subjectswereasled to evaluatethe systemsby answering
two typesof questions.First, globaljudgmentson dimensions
suchas naturalnes®r overall voice quality were provided on
quasi-continuousating scalesfrom poorto excellent. Second,
more fine-grainedproblemareaswere rated, suchas mispro-
nunciationswrongsyllabicstressbaddurationsjnappropriate
sentencenelody

The evaluation procedurefollowed standardexperimental
designg14] andhadthefollowing properties.To eachlistener
for agivenlanguagethe sametext itemswere presentedEach
subjectlistenedto eachTTS systemequallyoften. Acrosssub-
jects,eachTTS systemwaspresentednly oncewith eachtext
item.

This designpreventsasmary learningeffectsaspossible.
It alsoprovidesreliableestimate®f systemperformancen the
statisticalsenseprovided that no interactionsbetweerthe sta-
tistical factorssubjectandsystemexist. Thisturnedoutto bea
theoreticakonsideratioronly, becausehe populationof listen-
erswasalmostidenticalto the workshopparticipantsj.e. the
systemdevelopers. Even if a conscioushbiaswas avoided by
the subjectsfamiliarity with their own systemmusthave intro-
ducedanunavoidablebias.

As mary as68 TTS systemsin 18 languagegarticipated
in the evaluationsessiorin JenolanCaves[10]: 16 systemdor
English (10 AmericanEnglish,5 British English, 1 Australian
English); 10 systemsfor German;8 for Spanish(5 Iberian, 3
Mexican); 7 eachfor Frenchand Japanese5 for Mandarin
Chinese;3 eachfor Dutch and Italian; 2 eachfor Catalan;
1 eachfor Basque,Galician, Korean,PortugueseRomanian,
Russian.Multilingual systemswverepresentedy Bell Labs(9
languages)ETI-Eloquence(8), ATR-ITL (5), Telefonica(4),
BaBelandOGiI (3 each).

Thefactthatthesynthesisesearcheraerealsotheevalua-
torswasthe onemajorshortcomingn the JenolarCavesevalu-
ationsessionbut it wasunavoidableanddeliberatelytakeninto
account.Giventhenumberof languagevolvedit would have
beena practicallyimpossiblelogistic taskto recruita sufficient
numberof “naive” native speakrsof all theselanguagesThe
procedureshouldthereforenot be consideredsaformal evalu-
ation,andto reflectthisinformality it wasdecidechotto publish
system-specificesults.

This drawvback notwithstanding the evaluation workshop
hassucceedeth anumberof aspectsFirstandforemostyvalu-
ableexperiencehasbeengainedon the methodologyof speech
synthesis®valuation. This judgmentappliesin particularto the
methodsusedfor the selectionof the textual testmaterial,and
thesemethodshave since beenusedalso on the LDC’s web
sener for the online comparisonof TTS systems,which in-
cludesl9 TTSresearclanddevelopmensitesand13languages
[15].

Second,software tools for text selectionand rule-based
constructionof test materialsas well as the software for the
web-basedevaluation sessionhas beendeveloped and made
publicly available [16]. It is worth noting that, in additionto
thesesoftwaretools,largeannotate@nlinetext corpora,n con-
junctionwith naturallanguageandspeechannotatiortools are
indispensableesourcesor text-to-speeclevaluationtasks.



Givenall theseexperiencesndthe practicalachiezements
in termsof tools and software, thereis no reasontoday why
ary researctor developmengroupworking onspeeclsynthesis
shouldnot offer aninteractve, online, real-timedemonstration
of their TTS systemfor arybody interestedto try out. Most
end usersare not in a positionto conductlarge-scalesystem
comparisonsBut eveninformal demonstrationsn interactve
web sitesprovide the potentialuserwith a meansof assessing
andevaluatinga systems performanceon a taskthat matches
theusers needs.

4. Futuredirections

While testsof sgmentalintelligibility provide invaluableinfor-
mationfor the engineeringof synthesisystemsthey produce
little information on the acceptabilityor appropriatenessf a
givenvoiceor speakingstylewhenit is generatedynthetically
We expectthat future evaluationswill alsotake into consider
ation the needsof the tasksituationandthe sensitvities of the
listenerin orderto provide a measureof the acceptabilityof
givensynthesismethodsandvoicesin the differentapplication
areas.

SynSIG will continueto encouragewider development
of speechsynthesismethodsand applications,balancingthe
technology-dien advanceswith application-orientedneeds-
basedresearch.As with speechrecognitiontechnologyit has
beenfoundthatthe morea taskcanbe defined,the easierit is
to achieve truly high-qualityperformancelt is perhapdime to
accepthatthe renderingof unlimitedtext into speectis atask
thatis difficult evenfor mary humansto performwell, andto
concentraténsteadon providing a quality of speechsynthesis
thatis acceptabléo morelistenersfor domain-specifi@applica-
tions.

SynSIGneedsinput from a variety of sourcesn orderto
achieve its goals;notjustfrom theengineerandscientistsvho
are developing the technology but also from the users,cus-
tomers,anddeveloperswho have variousneedsor speectout-
putin their daily lives.

Duetothehighinterestin thisareaandtheover-subscribed
workshopat JenolanCaves, SynSIG has a strongresere of
fundsfor encouraginguture developmentsandfacilitating ex-
change®f dataandsoftware. Whatthe organisatiomeedsow
isinformationandadviceonthedirectionsin whichthesefunds
canbestbe applied. We look forward to hearingfrom you and
beingableto incorporateyour contrikution.

5. Conclusion

This paperhaspresentedietailsof the actiities of the ISCA
SpeectSynthesisSpeciallnterestGroup, SynSIG.The organi-
sationis still relatively youngbut hasalreadymadeseveralcon-
tributionsto the variousfields of speectsynthesisesearch A
SIG dependn contritutionsfrom active andinterestednem-
bersof thecommunity andshouldbeconstantlyrenaving itself
astrendsdevelopandinterestchange We encouragénterested
andactive persongo becomenvolved, to take the lead,andto
organisemoreactvities andbettermethodsof intormationdis-
seminatiorsothatthe scienceandindustryof speectsynthesis
may bebetterinformedandmaywork morecloselyin develop-
ing bettermethodsof synthesisbhetterquality voices,andmore
variedspeakingstyles.

6. References

[1] ISCA Special Interest Group on Speech Synthesis,
Evaluation issuesupdate, 1998. Available online at
[http:/lwww.bell-labs.com/project/tts/ttsws98.html].

[2] ISCA Special Interest Group on Speech Synthesis,
Home page, 2001. Available online at [http://www.
slt.atrco.jp/cocosda/synthesis/synsig.html].

[3] InternationalSpeechCommunicatiorAssociation,Home
page,2001. Availableonline at [http://www.isca-speech.
org/].

[4] I1SCA SpecialnteresiGroupon SpeectSynthesisSpeech

synthesistoolkit, 2000, Available online at [http://
www.itl.atr.co.jp/cocosda/synthesis/toolkit. html].

[5] Festival speechsynthesis, Homepage,2001, Available
onlineat [http://www.cstred.ac.uk/projects/fesal.html].

[6] The MBROLA Project,Homepage, 1999, Availableon-
line at[http://tcts.fpms.ac.be/synthesis/].

[7] SABLE: A synthesismarkup language, Version 1.0,
Available online at [http://www.research.att.com/ rws/
Sable.v10.htm].

[8] ISCA Special Interest Group on Speech Synthesis,
Teaching speech synthesis, 2001, Available on-
line at [http://www.ims.uni-stuttgart.de/"moehler/ISCA-
SynSIG].

[9] ISCA SpeciallnterestGroupon Educationin thefield of
speecttommunicationHomepage,2001. Availableon-
line at[http://www.jiscmail.ac.uk/lists/isca-edusig.html].

[10] vanSantenJ.P. H., Pols,L. C. W., Abe, M., Kahn,D.,
Keller, E., andVonwiller, J., Reporton the Third ESCA
TTS WorkshopEvaluationProcedure,in Proceedingof
the Third ESCAWbrkshopon Speeh SynthesigJenolan
CavesAustnalia), 1998,329-332.

[11] Breen, A., Campbell, N., van Santen, J., and Von-
willer, J. (eds.), Proceedingsof the Third International
Workshop on Speeh Synthesis(Jenolan Caves, Aus-
tralia), 1998, Availableonlineat [http://www.itl.atr.co.jp/
cocosda/jenolan/indentml].

[12] Bendt, C., An intelligibility testusingsemanticallyun-
predictablesentencesTowardsthe quantificationof lin-
guisticcompleity, Speebh Communication1990,9:293—
304.

[13] Bendt, C., Grice, M., and Hazan,V., The SUS test:
A methodfor the assessmertf text-to-speectsynthesis
intelligibility usingsemanticallyunpredictablesentences,
Speeb Communication1996,18:381-392.

[14] vanSanten,).P. H., Perceptuagxperimentgor diagnostic
testingof text-to-speectsystems, ComputerSpeeh and
Language, 1993,7:49-100.

[15] Linguistic Data Consortium, Interactve speechsynthe-
sizer comparisorsite, 2001. Available online at [http://
www.ldc.upenn.edu/ltts/].

[16] vanSon,R., Evaluationsoftware,1999, Availableonline
at[http://fonpc18.hum.ua.nl:4711/].



