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Dear ELRA Members,

This third and last issue of the ELRYewsletter devoted to the ftlifent Colleges focuses on the dynamic area

of Speech. In addition to providing overviews of a number of ongoing European projects and activities such as
EAGLES, SpeechDat ar&RISE, it looks at the state of the art in speech recognition, speaker identification and
verification, and evaluation paradigms. It also contains a brief description of ESCA's acflVigesext few

issues of the Newsletter will concentrate on the language engineering work currently being performed in indivi
dual countries throughout Europ&s always, we would be grateful for any articles, input and suggestions which
our members and other readers would like to provide.

Even more important, howeveés your input on the market requirements survey enclosed with this issue of the
Newsletter This is your chance to influence our activities and priorities when it comes to marketing current and
future resourcesThe surveywhich is based on a plan drawn up over the past few months, is especially impor
tant given our decision to recruit a professional Sales and Marketing Manager (see the job advertisement on p
15).Another "first" in this Newsletter is the appearance of advertisements from ajhaisations. In future, we

shall be ofering this service on demand, either on a reciprocal basis (in the case of other association newsletters
and industry publications), or against payment. For further details, please contact thefiEt®A

ELRA/ELDA has also been liaising with a number ajamisations (including COCOSDA, ELSNEAnd seve

ral other associations and enterprises), with the aim of helping to co-ordinate international initiatives, Equally
negotiations with additional service providers have continued, and a number of new resources have been acqui
red (e.g. phonetically transcribed dictionaries and the renowned Metal lexica from GMS). For further details, see
the enclosed catalogue and the last page of this iSheefull updated resource list (including the price list) is
available on th&Veb and from the ELDAffice. A large mailshot in several languages has been sent to existing
and potential resource holders in written and terminology fields, in order to obtain both new resources and new
members.

In order to encourage PhD students to carry out work on language resourcesh&l &80 decided to institute
special prizesThese will be granted in co-operation with the major LE conferences at which they are to-be awar
ded, and will consist in part of a subsidy for attendance.

Our validation subcontracts (lexicon and corpora) are now at an advanced stage of completion, and we hope t
disseminate the draft validation manuals before summer

Last but by no means least, we are happy to inform you that the European Commission has decided to extend ot
contract under the LE Programme for a third year (October 1997-September 1998).

With best wishes,

Antonio Zampolli, President Khalid Choukri, CEO

EUROPEAN

ASSOCIATION
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ELRA Board Profiles

Lou Boves

After obtaining his MAIn Phonetics and Signal Processing (cum laude) from Nijmegen University in 1973, Louis Boves joined
the staff of the then newly formed Phonetics Laboratory of Nijmegen Univemsttgre he did research on and taught acoustic
phonetics and the physiology of speech production, with emphasis on the acoustics and physiology of the voice source. In 198
he obtained his PhD from Nijmegen University (cum laude) for a dissertation on "The phonetic basis of perceptual ratings of
running speech”. In 1992 he was appointed KPN (Royal Dutch PTT) professor in $pelecblogy and itépplications.

From the early 1980s onwards, the focus of his research and teaching started shifting away from basic speech science ai
towards speech and language technoldgpm 1985 to 1988, he was the Dutch co-ordinator of the ESBRjdct "Linguistic

Analysis of European Languages”, while from 1989 to 1992 he was responsible for the workpackage on text to speech in the
ESPRITproject, POYGLOT. He also was one of the members of the management board ¥{3ROI. Since March 1988,

Louis Boves has been a consultant with the Speech and Language research group in what was then kn®eseear €, and

is now as KPN Research, the R&D company of Royal Dutch Rilthis capacity he was involved in the ESPRI®ject SAM.

He has been a member of the Board of the Dutch Speech Processing Expertise Centre, SPEX, since its foundation in 1989, a
has been chairman of SPEX's board from 1994. SPEX's mission is to create spoken language resources and to make them ax
lable to the academic and industrial R&D community in the Netherlands.

Louis Boves has held positions on the boards of several sciengifiaisations in the Netherlands, and is currently Scientific
Director of a lage research programme on Language and Spestimology which is funded by the Dutch Research Council,
NWO.

Christian Galinski

Born in 1944 in Germanyhristian Galinski read oriental studies and communication studies at the University of Bonn in 1967-
1971, before spending two years in Japan for further studies and research on the history of education (1971-1973). In 1975
settled as a scientific and technical translatdrienna,Austria, where he registered as a court translator for the Japanese lan
guage.

After founding and managing a private language and consultancy enterprise specialising in supporting business with Far Eastel
countries from 1977-1979, Christian Galinski joined the International Information Cenfferfoinology (Infoterm) in 1979,

where he was responsible among other things for terminology standardisation, terminology planning (especially in developing
countries), computeaissisted terminology work and terminograpdnyd knowledge transfer in general. He also had special res
ponsibility for reoganising Infoterm, and for establishing a publication and public relations programme.

In 1980, Christian Galinski started to implement the International Networkefoninology (BrmNet) under the terms of a
contract with UNESCO, and became its first Executive Secretary when it was founded as an international association at the en
of 1988. He also served ¥&ce-President ofermNet from 1992-1993, and was elected President in 1996.

At the beginning of 1986, he succeeded Prof. Felber as Director of Infoterm and as Secfieeahyichl Committee ISO/TC

37 "Terminology (principles and co-ordination)" of the Internationajadization for &ndardization (ISO). Under his mana
gement, Infoterm was associated with the Department of Public Information of the United Nations, as well as becoming the
International Collaborating Center féerminology of theNorld Health Oganization, the Internation@hesaurus Information

Center of the International Federation of Information and Documentation (FID), the ISO Information Cef¢emfoplogy
Standardization within the framework of ISONEAnhd a consultant to many IIGOs and INGOs. Since 1986, he has assisted in
the foundation of several institutions andamisations in the field of terminology and is one of the driving forces behind acti
vities relating to the multilingual information socigboth in Europe and at international level.

In the second half of 1996, he was appointed Director of Infoterm, which was foun&eglist 1996 as an independent inter
national association.

The ELRA Board

President: Treasurer: Members:
ANTONIO ZAMPOLLI THOMAS SCHNEIDER LOU BOVES

GEORGES CARXANNIS
Vice-presidents: Secretary: GIUSEPPE CASAGNERI
NORBERT KALFON ROBIN BONTHRONE CHRISTIAN GALINSKI
JOSEPH MARIANI HARALD HOGE
ANGEL MARTIN-MUNICIO , FURODEAN BENTE MAEGAARD
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Large-Vocabulary Speech Recognition

Jeve Yung
‘ made in speeclecognition techno
logy over the last few years ar
nowhee has this prgress been merevi
dent than in the &a of lage-vocabulay
recognition (IVR). Curent laboratoy sys
tems ae capable of transcribing conti
nuous speechdm any speaker with ave
rage wod error rates of between 5% an
10%. If speaker adaptation is allowe
then after 2 or 3 minutes of speech f{
error rate will drop well below 5% for
most speakers.
This aticle will briefly review the ahi-
tectue of a modern /R system, describ
the state of the &rand conclude with &
discussion of cuent reseach issues.

onsiderable pogress has beeh observed vector sequence given a

cific phone is determined using a hi

fic word is determined from a pronou
cing dictionary and, finallythe proba
bility of any sequence of words i
given by a statistical language mod
dFinding the most likely sequence

d,words for a given acoustic input is
hsearch problem and its solution is t

job of the decoder

The language model

F The probability of a given worg
sequence is computed using an N-gr

Dictionary Phone Models Language Model
a ae M ah <s>theman 0.019
a ax <s>thenext 0.026
able eybl % % é the next man 0.019
about axbowt ° eh thenextcar 0.012
abuse axbyuwz
f " .
MW’W\J Feature Dear Sir, 1

—» FEP ——

Vectors

Figure 1: Architecture of a LargeVocabulary Speech Recognition System

Ar chitecture

Figure 1 illustrates the main componentsitterance given the preceding words

of a LVR system.The unknown speec

wave form is converted by a front-end

signal processor (FEP) into a sequencs
acoustic feature vectors. Each of these V

tors is a compact representation of thgrams simultaneously encode synt

short-time speech spectrum covering
period of typically 10 msecs. In most sy
tems either MFCC or PLReatures are
used.

Recognition is based on the principles
statistical pattern recognition and involv:
finding the sequence of words which

most likely to have given rise to the obs¢
ved sequence of feature vectofhe pre

bability of any given sentence is detern
ned by decomposing it into a sequence
words and then decomposing each w
into a sequence of basic sounds (phor
using a dictionaryThe probability of an
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Decoder

—

The probability of some wordpin an

| Wlk'lz Wy ... W1 is approximated by
FHWIWEY = PwWEL ) (see the

model where N is typically 2, 3 or 4.

sity inherent in any practical training eor
pus.The robust estimation of trigram pro

dden Markov model, the probability gf babilities thus requires considerable care.
any sequence of phones given a specHowever the problems are soluble and

good performance can be obtained. N-
grams do have obvious deficiencies resul
sting from their inability to exploit long-
elrange constraints such as subject-verb
blagreement. Nevertheless, no significantly
8better models have been found to date.

B The acoustic models

The purpose of the acoustic models is to
provide a method of calculating the likeli
hood of any vector sequence given a speci
fic phone. The most common approach to
acoustic modelling is to use hidden
Markov models (HMMs).

A HMM phone model has a number of
states (typically 3) connected by arcs and a
simple left-right topology (see the phone
model box in Figure 1A HMM is a finite
state machine which changes state once
every time unit; each timiethat a stat¢ is
entered, an acoustic speech veagipiis
generated with output probability density
bi(yp. Furthermore, the transition from
s{atei to statg is also probabilistic and is
governed by the discrete probabiligy.
The joint probabilityP(Y,X|M) of a vector
sequenceY and state sequence given
some modeM is calculated simply as the
product of the transition probabilities and
the output probabilities. In practice, of
course, only the observation sequeNade
known and the underlying state sequence
Xis hidden. This is why this model is cal
led a hidden Markov model. Howeydéne
required probability?(Y|M)is easily found

by summing over all possible state
sequences.

The choice of output probability function
in a HMM is crucial since it must model all
of the intrinsic spectral variability in real
speech, both within and across speakers.
Early HMM systems used discrete output

Al

€fanguage model box in Figuig. N-

8emantics and pragmatics and t
Sconcentrate on local dependenci
This makes them veryfettive for lan
guages like English, in which wor
Obrder is important and the strong
egontextual dects tend to come fro
Isnear neighbours. Furthermore, N-gr
2I'probability distributions can be comp
ted directly from text data and hen
Nlthere is no requirement to have expli
Q@fnguistic rules such as a formal gra
bréhar of the languageThe major difi-
eglilties encountered when using
grams arise from the extreme data s
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probability functions in conjunction with a
eVvector quantiser Modern systems, howe
<ver, use more accurate parametric conti

nuous density output distributions which

model the acoustic vectors diregtlhe
scommonest choice of distribution being

the multivariate mixture Gaussian.
nHMM phone models are trained on

examples of real speecdhks with language
¢models, the main problems arise from data
isparsity In real speech, contextuafesfts
cause lage variations in the way that dif
ferent sounds are produced. Hence, to
.achieve good phonetic discrimination,-dif
aferent HMMs have to be trained for each
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different context. The simplest and mosit Year LM Training  Recognition Task Best System %WER
common approach is to use triphones,
which every phone has a distinct HMIN 1992 5k-2g SI84 WSJ Clean Dictation SRI 16.6
model for every unique pair of left anc 1993 5k-2g SI84 WSJ Clean Dictation CU-HTK 8.7
ggvrgrsrl‘ggggr%nq%‘grhgfﬁqrgggig trgst'rgi '”” 1993 5k-3g SI284 WSJ Clean Dictation ~ CU-HTK 4.9
modern systems, data sparsity is tackled 1993 20k-3g SI284 WSJ Clean D_|ctat.|on LIMSI 11.8
similar to be able to share paramete 1994 65k-4g SI284 NAB Clean Dictation CU-HTK 7.2
without loss of discrimination. One of the 1995 65k-4g SI284 NAB Clean Dictation CU-HTK 6.6
?Cogégrggtévﬁe%psp{gi‘%hgg ;Zst‘iouseethpgor' 1995 65k-4g SI284 NAB "Noisy" Dictation ~ CU-HTK 135
_ g€ 1995 64k-3g SI284+MP  MarketPlace IBM 27.0
Decoding 1996 65k-3g BN Broadcast News LIMSI 27.1

Decoder design is an area in which th
are significant dierences between sys
tems. There are two main approache
depth-first and breadth-first. In depth-fir

designs, the most promising hypothesiq i

pursued until the end of the speech is
ched. Typically this is done using a stac
decoderin breadth-first designs, all hypc
theses are pursued in parallel. Bread
first decoding exploits Bellman's optimal

1172

Table 1:A Summary of ARPA CSR Evaluations since 1992.

S . . .
L1 The LM column indicates vocabuasize and N-gram det The training column shows the
-acoustic training data used: SI84 = 14Hr WSJO0 database; SI284 = 66Hr WSJO+WSJ1 data
| bases; MP= 4Hr Marketplace boadcasts; BN = 50Hr News dadcasts. SRl = SRI
' International (Menlo Park, CA), LIMSI = LIMSI-CNRSogp (Paris), CU-HTK = CUED
HTK Group (Cambridge), and IBM = TJ &tson Reseah Goup (Yrktown Heights, NY).
tIOther sites which haveegularly taken parinclude BBN (Boston), BU (Boston), CMU
(Pittsbuigh), CUED Connectionist gup (Cambridge), Dragon (Boston) and Philips (Aachen).

ty principle and is often referred to @smachine roomAt the same time, a neW approach. Adaptation is also becoming

Viterbi decoding. VR systems are com
plex, and pruning of the search space
essential. In time-synchronous syster
this typically uses a process called be
search.

Research in decoder design over the

few years has sought to incorporate m
complex models (e.g. cross-word -t
phones and long-span language mod
whilst maintaining dfciency.  Most
schemes use multiple passes over the

and use lattices of word hypotheses
communicate information between pass
This approach allows the use of very eo

focus on transcribing broadcast newsmportant in the area of language model
IBBN) started. The BN task is now the ling, where the need to track rapidly chan
Nrimary focus of the YR research| ging topics requires something more than
AIBommunity It encompasses many ngwthe traditional static trigram language
challenges including handling a rangemodel. Finally speech recogniser perfor
agk acoustic and environmental condi mance degrades rapidly with spontaneous
DIfons (including background music andspeech. The reasons for this are still
linterfering speech), rapidly changirjgunclear but probably stem from a number
2l8heakers and topics, non-native sppa@f factors including poor articulation,
kers and a mixture of both planned anhdncreased co-articulation, highly variable
ladgontaneous speech. speaking rate, and various types of-dis
tEach of the tasks and evaluatiohdluency such as hesitations, false starts and
C&bove had very specific constraintscorrections. Good solutions to these-pro
Mand these changed from year to ygablems may require substantial extensions

plex models to be deferred to the lajefrhys a simple comparison of perfar to existing recognition architectures.

passes where the search space is m
reduced. Also, a recent trend has been
incorporate adaptation into the recogniti
process so that the hypotheses generats
early passes are used to adapt the HM
to give better accuracy in the later pass

State of the art

The major benchmarks for assessing
performance of /R systems are the U
Advanced Research ProjecAgency
(ARPA) CSR EvaluationsThese began ir
their current form in 1989, when the ta
was the 1,000-word Resourd

Ugthnce from year to year is fidult to .
Gnake. With this proviso in mindTable Conclusions

)S-L summarises the tasks and the elrofhis article has reviewed the architecture
I\Fﬁes of the best system over the lasif 3 speakeindependent continuous-spee
[Viéw years. All tests require speaker ch |age-vocabulary recognition system,
*Sndependent continuous speech reCqyriefly described the state of the art and
gnition. reviewed current research issu#ghilst it
thAs can be seen, performance on cleais clear that much more needs to be done
5 speech dictation improved steadilybefore robust, general-purposéR is ubk
over the years from initially 20% wor¢l quitous, the technology is nevertheless on
errors down to around 7%. Howeyerthe threshold of usefulness for many prac
Loerformance on the more recent “reatical applications.

eworld” tasks is markedly worse, and

Management task. In 1992, the focus sy
ched to lage-vocabulary recognitio
based on théVall Street Journal (WSJ

itthis represents the main challenge oydfor a more detailed review and a full

the next few years. bibliography see Young, SJ. Large
C tR h Activit Vocabulaly Continuous Speech
urrent keseach Activity Recognition: a ReviewProc. IEEE

corpus. Initially the evaluation material
was from a single text source and it wa€urrent research activity in the field (
filtered to lie within a specific vocabulary large vocabulary speech recognition
Later, this filtering was removed so that hyfocused on increasing robustness
the time of the 1994 evaluation, the tesvariations in speakerspeaking style
material was based on a range of Nortbackground noise and varying chanr
American Business (NAB) news sourcesonditions. Most current approach
and the vocabulary was unlimited. |nadopt a generic strategy to dealing w
1995, the NAB-based dictation task waghese problems such as the use
extended to include speech recorded with BILLR. However substantial progres

»f Workshop 0mrASR, Snowbird, Utah, Dec.
isL995 (also in IEEE Signal Processing|.
td3, No 5, pp 45-57,1996)

SteveYoung

Cambridge University Engineering
Department

Trumpington &eet

Cambridge, CB2 1PZ

Email: sjy@eng.cam.ac.uk
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variety of farfield microphones in a noisy will probably need a more detaile
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Development and Assessment of Large-vocabular
Speech Recognition Systems and the Relevance of High-

guality Databases

Herman J.M. feneken

mproving the performance of state-d
I the-att large-vocabulay speechaco

gnition systems for application-orier
ted conditions and the ptimg from a pri
mary language (ver often American
English) to other languages ethe major
topics in pesent-dayeseach in this field.
Comparing systems and obtaining ben
marks ae milestones in the pcess of
quantifying the effect which imprements
or different algorithms have on these sy
tems.

The yearly DARR assessment is &
example of an é&brt in which diferent

systems developed at fdifent sites are
compared under similar test conditions.
principle, the evaluation paradigm is bas
on shared training and test dafde test
data selection and scoring is performed
an independent bodyrhe general proce
dure is for all partners in the test to rece
the data for development prior to the t
period in order to obtain a system focus
on the specific test conditionst a certain
point, all partners are given test data
order to perform a dry ruithis allows for
a final check of the system with represe
tative test data and also some tuning
required. For the final test, all partne
receive the test data at the same time
are asked to deliver the recognition resu
within a certain period (by e-mail'he
scoring is then performed by the indepg
dent body (which is NISTor the DARRA

tests).The results are discussed in a wo
shop in which all partners and the co-er
nator participate. In general, these tests
performed forAmerican English speec
recordings (e.g. read speech frosheWall

Street Journal, a NortAmerican businesg
paper and recently also from radio broa
cast recordings). In some contrasti
conditions, speech of d#rent quality is
used, such as that obtained from seve
different microphones, telephone-qual
speech, or spontaneous speech.

A similar experiment was performed

Europe, but focused instead on the mu
lingual European situation . In the SQAL
project, which was sponsored by t

n

ecparticular is costlyand that accurat

f-(Cambridge University England;| tions under which the training material
LIMSI, France; and Philips, Germany)was collected, a low(er) level of perfor
made available their systems for imple mance can be expectedlso, no indica
mentation of a second or third languation can be obtained as to which uneon
ge. In a similar way to that used withtrolled variable may be responsible for the
the DARRA paradigm, co-ordination deterioration. In the SQALE project, some
and scoring were performed by anof the test material was specifically recor
tfindependent partner (TNO-HFRThe | ded as no untouched material was avai
Netherlands). lable. Some variables included in the test

Specific training material is required jnmaterial were carefully controlled; for
Sorder to implement a new language. irexample, the "out of vocabulary” word rate
general, a language-specific phone e(pOV) and the perplexity were carefully
training material for a language mod palanced across speakers, sentences and

(often based on newspaper texts Olf_anguages in qrder to obtai_n afair_ compa
40million words and a pronunciatioh "SON- Perplexity was distributed in three

,dictionary) and speech-training mat levels (high, medium and low), indepen
Lrial read by more than one hundr flently of sentence length and speakee
speakers (male/female) are necessagOV rate was 1.5%. Howevethe OOV
Lfor the development of a ige vocabu ords were not distributed randomlyut

lary recogniserlt is obvious that th rather corresponded to the perplexity level.

production of the speech database) i his allows for an analysis of correlations
v etween these two parameters.

éspeciﬁcation (of the recording condj Efforts are currently being made to make
tions, speaker selection and text seledhe SQALE test material available to
jtion) is important and specific to partj ELRA, thereby allowing other groups to
cular domains. Because it is wideJyassess their systems and to compare their
ravailable, thevall Street Journal data| performance with the benchmark set by
base (66 hours of speech, 284 spgdhe SQALE consortium.
rkers) is a starting-point for many sty Rather than just performing a benchmark
hdies. In the multilingual Europeah test, databases can be constructed in such a
[isituation, no full coverage for all larl way that diagnostic information on the
guages is available. Four languagesype of errors made by the recogniser can
rwere involved in the SQALE project: be obtained. For example, a method for the
American English (as a benchmark)assessment of word recognisers has been
rkBritish English, French and German. Indeveloped, allowing confusion at phone
jithe case of British English and Frenghlevel to be quantified in a manner similar
atwo robust databases were availabléo tests for the measurement of subjective
h (WSJ-Cam and BREF); for German,|antelligibility (Steeneken and vavelden,
somewhat dierent type of database 1989).This method was studied by the-for
could be used (Phondat). Easy accesaer SAM project, and the required databa
icto these databases (ELRA, LDC) [isse was recorded for many languages and
niextremely important for enabling sha made available by Eurom1.

rnng. In the SQALE project, all partners agreed
el Apart from the data specific to training,to include a replica of text utterances by
B"untouched" speech material is requithe same speaker in order to obtain data on
red for the development test and finainter- and intra-speaker variability
ntest. In general, 20 speakers (10 malgSteeneken and van Leeuwen, 199N
Itand 10 females) and a minimum of terLeeuwen, 1997). Last but not least, a clear
Esentences per speaker are used. If|theenchmark might be human performance.
nerecording conditions for this speech gréAgain, in the SQALE project human

European Union, three Ilaboratori

The ELRANewsletter
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ZEITR()PF,AN_'
MA:
% 5 March 1997

RESOURCLES



For example, the average recogniser
formance during the test exhibited a 12.6%uality databases are essential to-

(sd. 1.9) error ratélhe human performan| gress in the development of spe

ce on the same data showed an error ratetechnology and language technolo
2.6 % (sd. 0.9), while non-native listengrssystems. Some standardisation
produced an error rate of 7.4 % (sd. 1.[7)assessment methods in relation
There is thus some work to be done|ttluman factors, as well as robust d
match human performance. base construction are necessary if-

Development and international compayi 9ress is to be made in comparable-
son of assessment methods were carfid@M specifications.

out in the past by the SAM consortium,The eforts made by ELRAan only be
and the procedures described by SAMuccessful if we all support them, whi
were adopted by the EAGLES project. ISCkeeping in mind that commercial inte
has now established a new working groupsts may sometimes
(ISO/TC159/SC5/WG3) that will also look Nevertheless, distribution to non-ce
into the assessment of speech tools| imercial members of ELRANd LDC
terms of the human-machine relationship.should not be restricted.

Telephone Enquiries Using Speech

interferge.

Dr. Herman J.M. t@eneken

TNO Human Factors Research Instituts
Kampweg 5

P.O.Box 23

3769 ZG Soesterbgr

The Netherlands

Tel.: +31 346 356 269
Fax:+31 346 356 269
Email: steeneken@tm.tno.nl

ro
ch

y
of
to

e

For information on the SQALE da
base please contact:

Dr. David van Leeuwen.
Email: van.leeuwen@tm.tno.nl

Recognition

narrival stations, and the date and tif]
of travel. The user is free to speciff
aeither the departure or arrival tintéhe

. system recognises information proy
ded as naturally spoken utterances.

The systems built within th&RISE

project are primarily tgeted at consu
mers, i.e. incidental users, and not
regular users such as travel ager
Sherefore, the systems must be abld
cope with the many ways people spe

The public transport companies have-i s‘%

Marc Blasband
ravel schedule information is esse
I tial for users of public transpor
because they must adjust their bel
viour to the lattels fixed schedules
Different media and technologieseacur
rently being used or arunder develop
ment in oder to reach millions of travel
lers as efficiently as possibleel&@phone
enquity plays a cucial role in this pocess,
as the medium is well known by the pub
and its infrastucture is well established.

hey must accept continuous speech

nd the various questions they haye

nTo reach these goal®\RISE researches
y topics in a number of dérent areas:
« usability topics and system issues will
i improve the position of the technology
within the services provided to the caller;
« callers’ perception of the quality of the
speech recognition systems can be increa
.sed by improving the dialogue between
Ethem and the automatic systems;
0 cheapermore eficient and more robust
aIanguage recognition will clearly contribu
te to this higher appreciation by reducing
-the number of cases in which dialogue is

talled a number of telephone enquiry sys

tems that are either operated by experier?
ced human operators or use push-bu o

technologies. Every yeamore than 20

million calls are made to railway enquify
centres throughout Europe. Operator ¢ sfe
limit the number of calls that can be hand

led and make all attempts to provide m

advanced and complex services impos®

sible.
TheARISE project aims to make the aut

pposed to isolated words, and m

parture times. For the calléne pre

cess must be as natural as possible,
r&ther words, these systems must elic

nough caller satisfaction for the -tr
veller to decide to use the syste
again, thus satisfying the financial a

so recognise when a traveller wishe
to have additional information about|a
train connection, e.g. earlier or latel

matic handling of a significant volume fcomm_ermal goals of the prolc_ect.

telephone calls possible by using autemal he diferent prototypes built threu
tic speech recognition for train schedul¢sghout the duration of the project a
The project also identifies options fgrused to measure caller satisfaction w

handling a wider range of enquiries in théhe diferent systems, to decide d
future. improvements and to test thdesfts of

ARISE starts with existing prototypes, thel€s€ improvements.

overall quality of which is impressive but The project aganises periodic validal
not yet suficient for commercial usag _
ARISE uses at least one prototype per larments necessary in order to develop

guage environment (one in Dutch, one|idutomated system that will ultimately:

[talian and two in French), and will imprq © involve minimal training for the cal
ve on themThe prototypes automatically ler;

provide train schedule information by tele « elicit a positive level of caller satis
phone for the major train stations in Francéaction;

and ltaly and for all stations in the ¢ achieve a global quality appreciatid

Netherlands. In order to access the datgbthat is comparable to the human-ope

. tion to Indicate the service improve

<necessary to recover from recognition
“errors.

ARISE is supported by the European
Union, and is a follow-up to the MAIS and
RAILTEL projects, which were also sup
ported by the European Uniofhree rait
way companies (FS, NS-OVR and SNCF),
three technology providers (CSEL
LIMSI and Philips), three universities
(IRIT, KUN and RNVTH) and four system
integrators (IV, KPN, Saritel and/EC-
SYS) collaborate iARISE. The Language
Engineering sector of the European Union
[€not only subsidises the project but also
tifacilitates co-operation among the parties
Nand participates actively in determining
strategy

(

More information may be obtaingd
from:

Marc Blasband
Nederlandse Spoorwegen
Moreelsepark 1

Postbus 2025

3500 HAUtrecht

The Netherlands

Tel.: +30-235 57 45

Fax: +30 235 63 27

a

=

n
ra

se, the user must specify the departure arteld systems.
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The EAGLES Spoken LanguageWorking Group and
the Handbook of Standards and Resources for Spoken

Language Systems

Dafydd Gibbon
his brief oveview is intended td
I provide information about the
goals, authorship, content and di
semination pocedue for the EAGLES
Spoken Language atking Group's
(SLWG) Handbook, updating and expa
ding the information on the S{G's activi
ties given in the Mah 1996 issue of thi
Newsletter

D

5

The EAGLES
Spoken LanguageNorking Group

The EAGLES Spoken Language Gro
was established in 1993 within th
EAGLES project (which was sponsored
the CEU's DG XIlI), under the chairman
ship of Roger Moore (DRA, UK), and hos
ted by RichardVinski (Vocalis Ltd., UK).
Dafydd Gibbon (University of Bielefeld
Germany) was appointed technical edit
In consultation with a representative Ca
Group which includes Giusepp
Castagneri, Jean-Marc Dolmazon, Norm
Fraser John McNaught, Louis Pols arn
HansTillmann, a significant policy dee€i
sion was made at an early stage to ain
produce a fully-fledged high qualit
Handbookof Spoken Languageté&hdards
and Resources over and above the b
technical report originally envisageit a
later stage in the project, the addition
goal of producing a hypertext version
the Handbookwas adopted.

The rationale behind this decision w
that, despite the additional non-financ
effort involved on the part of authors arn
editors, a carefully produced and profe
sionally disseminated handbook would
of more value to the spoken language €d

3
D

munity in the medium and long term tharpeen incorporated in a number of re

a more informal document, and that
flexible dissemination policy simulal

neously using paper and hypertext electr¢ 1his procedure, which was time-cons
y g pap yb ,cming but well worth while, was cons

nic media would provide maximum addé
value to the individual readeboth at the
laboratory workbench and in other wao
king environments.

Goals of theHandbook

The main goal of thélandbookis to cot
lect and catalogue information on spok
language resources and de facto stand
procedures, and so provide an esser

The ELRANewsletter

5 emepged during the past year as am

jto specify procure, or integrate syste
ecomponents, and who require guidan
pyon system specification and asse

o]
I
e
a

dFor the specific areas to be coverg

Y both in industry and in academiZhe

'Bimbot, Lou Boves, Gérard Cholle
O'Gibbon, Peter Howell, Lars Knoh

a:Bezooijen and David van Leeuwe
e(Preliminary versions of thelandbook

r the consensus-oriented character of

reference work for speech technolo
development. Speech technology H

ket factor primarily with dictation soft
ware and speech synthesis devices,

readership will include research wo
kers and system developers in tf
field, including service companies wh
adapt existing systems to new domal
and scenarios. Other potential read
include corporate end-users who ne

ment, as well as newcomers to t
field, including graduate students al
workers in other countries who requi
access to well-documented comm
practice in Europe.

L

Authorship and content
of the Handbook

authors were recruited from majd
European development laboratorig

main technical authors are Frédé

Khalid Choukri, Els den Os, Christop
eDraxler, Norman Fraser Dafydd

Volker Kraft, Hermann NeyRenee van
Chave been widely distributed within th
sworld-wide spoken language comm
Nsubfields covered by tHéandbookhas

ésion cycles.

dered necessary in order to emphas

HandbookAs a result, each chapter
not the personal view of its main tec
nical author but has been thoroughl
discussed in the community

e The Handbookcovers four main areas:

eéspoken language system and coryf
tidesign, spoken language characteri
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2tatives of other
)rLanguage Engineering and ESPRIT

f]
binity, and feedback from experts in the

t

Ortion, spoken language system assessment,
aand spoken language reference materials,
alas well as providing a user guide, glossary

comprehensive bibliography and index.

aThe section on system and corpus design
none main group within the potentialincludes chapters on system design, corpus
I design, corpus collection and corpus repre

isentation.The second group of chapters

Ocovers spoken language lexica, language
Nmodels as part of the characterisation of
Blcorpora and as system components, and
€the physical characterisation and descrip
Mtion of corpora. The assessment-oriented

Cchapters cover basic experimental metho
5

‘dology, and the assessment of speaker

Nlverification, speech recognition, speech
(synthesis and interactive dialogue systems.

€Each chapter refers not only to current

Dimethods, but provides explicit recommen

dations on good practice and, where +ele
vant, information on available tools.
Finally, a collection of reference materials
is included, mainly provided by represen
projects within the

sdomains, but partly specially written; these
~materials cover specifications of standard
Ilformats and practice, from the APand

[, SAMPA standard transcription and label

hling practice to corpus recording and afchi
ving standards.

Dissemination of theHandbook

A number of academic publishers were

unwilling to take the risk of publishing
both a paper version of tii¢andbookand

an electronic version on thé&keb (inclu
ding one publisher who had previously
done just this, but had apparently not been
happy with the result). Howevertthe
Mouton de Gruyter department @falter

(S

ude Gruyter Publishers, Berlin, agreed to

offer the following innovative dissemina
Istion structure:

E(l) Library Handbook edition (including
L hypertext version on CD-ROM).

Y (2) Four paperback parts:

I. Spoken language system and corpus
'Ldesign,

sill. Spoken language characterisation,

997



[ll. Spoken language system assessmel
IV. Spoken language reference material

(3) FreeWeb access to hypertext versic
with user registration.

In the interests of reducing the price, a1
royalties policy was agreed. In additio
negotiations with ELRAave been initia
ted with the aim of supplying the librar
edition to ELRAmembers at a significarn
discount.

Although the careful consensus-buildi
procedure and the professional publish

ntrequirement have meant a longer-pfcEAGLES project,

| duction process than was originallyhttp:/imwwilc.pi.cnrit EAGLES96/home. htm
‘anticipated, the Spoken Languagc

pr\Working Group is confident that the [Greries should be directed to Darydd
results will justify both the &rt and | |Gibbon at:
time spent. Editing of thédandbook| |Universitat Bielefeld

Chas been completed and it is now |in|Fakultat fur Linguistik und

N production. Literaturwissenschaft
Further information is available on the |P100 131

Y EAGLES Spoken Languag#/orking | |Roau C6-138

t Group'sWeb page, 33501 Bielefeld Germany
http://coral.lili.uni-bielefeld.de/~gib Tel.: +49 5211063510

¢(bon/EAGLES Fax: +495211066008

Tnand on the centraiWeb page of thd |Email:gibbon@spectrum.uni-bielefeld.fle

SpeechDat: Eubpean Speech Databases f@reation

of Voice-driven Tel

eservices

Herbett S. Topf
t present, the market for automat
voice-driven teleseices, such as

l \telephone banking, access to pub

administration information, travel infer
mation, voice mail s&ices and diectoly
assistance, is ineasing exemely rapidly
Advances in security pcedues will
shoitly open up a vast new telebusing
market though secur suppor for finan
cial transactions. This gwth will be fur
ther extended by the rapidayth expected
in the mobile telecommunications mark
Ther ar two main easons for this situa
tion. Firstly, computer technology an
speech pocessing have advanced f
enough to be economically practical for
range of applications. Secondlgonsu
mers ae making everinerasing demands
on the sevices theye&ceive, such as lowe
costs, customised séces and twenty-fou
hour availability Besides this, speec
remains the most natural medium for co
munication.

Many European companies are active
the field of creating voice-driven telese
vices and delivering the necessary spe
technology Language-specific spoken fa
guage resources, i.e. speech databa
lexicons and related tools, are the basis
implementing speech processing techng
gy, i.e. speech recognition and spea
verification. The EU-funded projec
SpeechDat will lay the foundations f¢
European companies to be competit
when starting with a multilingual enviren
ment.

SpeechDat started in March 1996 and

a planned duration of 24 month$he
consortium consists of 20 European p3

cand the co-ordinator is SiemeASs. | created in the past independently from
The project is partially funded by theSpeechDat. Most often these have been
lidanguage Engineering section of thiproduced by a single ganisation, for a
Telematics Applications Programme| specific application and in a proprietary
The EU-funded preparatory actigrformat, and have not been made more
SpeechDat(M) prepared the ground {cwidely available. More recentlythe
the current SpeechDat project to prodiLinguistic Data Consortium (LDC) was set
sse lage-scale high quality resources| up in the USA; this also co-ordinates the
Objectives production and distribution of speech

The main objective of SpeechDat is [t'®SOUCes. _
Liproduce speech databases for the de\Currently many automated teleservices
“Topment of voice-driven teleservicgscan only operate using single words which
drealising a lage coverage of languagegs<are spoken in isolation in response to a
. rand applications These include thell| prompt. !n the future, systems W|_II become
gofficial European languages with theiimore reliable, functional and ustiendly.
dialectal regions, some major languagContinuous speech recognition (where no
. variants and minority languages pause between words is required) will
 Norwegian and the Eastern Europeabecome prevalerfthe system will be able
language Slovenian. to extract important commands, words and
hThe SpeechDat databases will providphrases and to discard the rest, making it
ma realistic basis for the training arnicmore robustThe user will be able to inter
assessment of both isolated and coprrupt the system during an announcement
_nuous-speech utterances, employinwhere they typically have to wait for the
Ivhole-word or sub-word approachessystem to finish at present. Users will not
" The specifications of the databases fcbe tied to a rigid dialogue or system of
GHe fixed telephone network, the meobi menus, but will be able to speak in a ratu
! le telephone network and speaker vérral, spontaneous manner and provide or
Sfieation have been developed jointly ask for information in any order

fAfnd are essentially the same for ea(the resources being produced by

'9anguage, in order to faciltate disse ' SpeechDat are designed to meet the requi

er'iagon hand lljse' (T_h(—;:-se Sp.‘:"CiﬁC""tiOt”rements of developing applications with
and other relevant information can Bupege advanced characteristics.

'found on the dicial SpeechDatVeb
VSite:
http://www phonetik.uni-

muenchen.de/SpeechDat.html)
nas

Table 1 gives a complete overview of the
speech databases which were either-com
pleted in SpeechDat(M) or are currently
being created in SpeechDat, whilgble 2
lists the owners and producers

Curr ent and future spoken

language esources

rt of

ners mainly active in the telecoms sect

The ELRANewsletter
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Table 1: SpeechDat databases for telephone applications (status: April 1997)

Language (variant)

Type of speech DB

No. speakers / No. calls per speaker Status

1 Danish fixed telephone
2 Danish fixed telephone
3 Dutch mobile telephone
4 Dutch (Flemish) fixed telephone
5 English (British) fixed telephone
6 English (British) fixed telephone
7 English (British) mobile telephone
8 English (British) speaker verification
9 Finnish fixed telephone
10 | French fixed telephone
11 | French fixed telephone
12 | French speaker verification
13 | French (Belgian) fixed telephone
14 | French (Luxembouwish) fixed telephone
15 | French (Swiss) fixed telephone
16 | French (Swiss) fixed telephone
17 | French (Swiss) speaker verification
18 | German fixed telephone
19 | German fixed telephone
20 | German mobile telephone
21 | German (Luxembogish) fixed telephone
22 | German (Swiss) fixed telephone
23 | Greek fixed telephone
24 | ltalian fixed telephone
25 | ltalian fixed telephone
26 | ltalian mobile telephone
27 | Norwegian fixed telephone
28 | Portuguese fixed telephone
29 | Portuguese fixed telephone
30 | Slovenian fixed telephone
31 | Spanish fixed telephone
32 | Spanish fixed telephone
33 | Swedish fixed telephone
34 | Swedish mobile telephone
35 | Swedish (Finnish) fixed telephone
36 | Welsh fixed telephone

Speakerrecruitment, recording
and transcription

In SpeechDat, the telephone callers

recruited via market companies or inte
nally within institutions. Each speaker
provided with a prompt shedthe prompts
consist of questions to be answerg
Approximately 45 utterances are elicite
per speaker; this corresponds to roughly|
minutes recording timeAn instruction
sheet accompanies the prompt sheet,

acoustic prompting and instructions gui
the caller through the recording process

1000/1 complete

4000/1 in progress
250/4 in progress
1000/1 in progress
100071 complete

4000/1 in progress
1000/1 in progress
120/20 in progress
4000/1 in progress
1000/1 complete

5000/1 in progress
120/20 in progress
100071 in progress
500/1 in progress
1000/1 complete

2000/1 in progress
20/50 in progress
1000/1 complete

4000/1 in progress
1000/1 in progress
500/1 in progress
100071 in progress
5000/1 in progress
1000/1 complete

3000/1 in progress
250/4 in progress
1000/1 in progress
1000/1 complete

4000/1 in progress
100071 in progress
1000/1 complete

4000/1 in progress
5000/1 in progress
1000/1 in progress
1000/1 in progress
2000/1 in progress

used by all partners. Nevertheless,
recordings will be conducted via ISD
L,to simulate centralised services equ
,rment. Data will be recorded on ha

<disk prior to the creation of CDROMSs.

“The speech data files description a|
L representation is unified across the- I3
a(guagesfl'he SAM format is used as th
]standard in SpeechDainnotation of
the speech files is made at the ofth
graphic level. In addition, each datab
4. 5€ has a lexicon containing the stand

orthographic words used in the anro
" tions and corresponding canonical ph

D

Speakers to be recruited for a Speech
database have to fulfil several requi
ments related to speakgpecific characte

ristics (e.g. sex, age), regional/dialecte
factors and environment specific characte ANy ~database produced

ristics, i.e. environment of location of ca
type of handset and type of network.

All the recordings will be performed overvalidation is carried out by SPE
the telephone network through activatidoraccording to criteria based on those
of a telephone serve®ince the telephone by

interfaces are dirent from country t
country no common recording tool will

The ELRANewsletter

D netic transcription using SAMPnota
etion.

Validation

in th

| SpeechDat project must meet a set
"minimum quality requirements in orde
to be approved by the consortiuiithe

the predecessor  projed
SpeechDat(M). Put brieflyvalidation

Table 2:0Owners and producers of SpeechDat
and SpeechDat(M) databases

1 Aalborg University

2 British Telecommunications plc

3 Centro $di e Laboratoffelecommunicazioni S.p.A.
4. GEC Marconi Secure Systems Ltd.
5. GEC-Marconi Materiallechnology Ltd.
6 GPTLtd.

7 IDIAP

8 INESC

9. Knowledge S.A.

10. Kungl Tekniska Hogskolan

11. Lernout & Hauspie Speech Products N.vV
12. MATRA Communication

13. Philips GmbH

14. PortugalTelecom S.A.

15. SiemensAG

16. SPEX

17. SwissTelecom PTT

18. Tampere Universityof Technology

19. Tele Danmark

20. TelenorAS

21. Universitat Politecnica de Catalunya
22. University of Maribor

23. University of Munich

24, University of Patras

25. Vocalis Ltd.

recorded,; if they are provided in Safent
quantities; if the speech files are properly
annotated; if the database is well docu
mented; if the concomitant lexicon is com
aplete and well formatted; and if the databa
N se in general adheres to the predefined for
Pmat specifications with regard to the direc
‘Ctory structure and file names.
n Availability
\r The resources produced by SpeechDat will
ebe the property of the consortium partners,
but special arrangements have been made
cfor a wider dissemination. Each owner of a
aSpeechDat database is obliged téeoft
ainon-exclusively to ELRAon terms to be
sagreed between the owner and ELRA, and
owill make it available to third parties after
the end of the project at fair and reasonable
commercial fees.

offHerbert STropf

or |SiemendAG, Munich
Otto-Hahn-Ring 6
81739 Munich
se{Germany

t |Tel.: +49 89 636 44 195
Fax: +49 89 6389802

)

eexamines if the correct items we
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Speakerand Language Characterisation

Jean-Francois Bonasir

I discusses &nds and applications i
automatic speakerecognition (ASR

and outlines some ganisations and insti

tutions that ae curently active in the
development and analysis of the techng

ay.
Intr oduction

The primary goal of spoken communic
tion is the exchange of meaning betwe
individuals. However spoken message
also carry additional information, such
the geographic origin of the speakers, th
psychological condition, informatio
about some of their physical features, 3
other elements related to their identi®f
course, these elements are not as accu
ly encoded as the linguistic content of t
message, but they represent a signific
component in the process of spoken €g
munication.

Speaker and language characterisation

dedicated to the study of these extra-|
guistic factors which are present in t
speech signal.

Automatic speakerrecognition

Automatic speaker recognition (ASR) is
subtopic of speaker characterisation.
aims to retrieve automatically from a spe
ch signal the identity of the speaker w
produced it, or at least to assign the sp
ker to a class from a set of predefined €3
gories.

For instance, speakers can be classi
according to their sex, age group, voi
pathology emotional condition, etcThese
tasks are typical classification problem
hence the term "speaker classificatio
which is more general than speaker re
gnition.

A few definitions

Classical tasks iIASR can be divided intg
two types: speaker identification and sp4
ker verification. Identification task
consist of finding the speaker among a
of known speakers whose voice has

closest resemblance to a given spe
signal. Verification tasks aim to test th
hypothesis that a particular speaker is

actual speaker who uttered a given spe
signal, or to reject the speech token
belonging to an impostor

n this aticle, Jean-Francois Bonagtr| the actual speaker is part of the set| cinvestigation in its early stages.number

|

known speakers (closed-set identifigaof more or less automatic methods are cur
tion). In practice, open-set identifica rently used in the forensic domain, but it is
tion is @ much more realistic situation particularly dificult to evaluate these,

but the task is more complex. given the level of secrecy and confidentia

IThe performance of a system is alslity surrounding them.
very dependent on the degree to whic Main dif ficulties

igiosgrﬁﬁgﬁrplfo\gle"slgg }:Ootraskgn?:g;;rp])l? EI.Desplte the number of potential appfica
tions, the speaker c.an be considere ‘t|9ns Of ASR, the development of indus
co-o,erative cq. if he or she utter trial products based on these techniques
P » €.9. has been hindered by thefititilties of the
51:partlcular sequence of words reques €task.
ebydthe syst_eml. But f'n other contexiS "y ariability of the speech signal is a
y and In particular In forensic ones, they o gificult factor to handle, and is com
nspeakers goal can be to objectively hjicated further by the fact that intra-spea
evade recognition. . ker variability can be of the same order of
zRobustness to the various noise anp,anitude as intespeaker variability
hchannel distortions, which is usuallyy\oreqver voice characteristics evolve
o dependent on the context of the appliyith time, owing to modifications to the
ncation, is another factor which has ¢speakers’ physiology and psychological
major impact on system performangtgiaie Additionally, the variability of the
and is currently one of the most ¢hal yransmission channel generally induces a
lenging research topics around. mismatch between the reference and the
e test material, which can bias the decision
towards the recognition of the channel
characteristics rather than the identifica
tion of the speaker specificity
Last but not least, the assessmem\8R
lrtechr_1i_ques is intrinsically ditult: large
itspeC|f|c databases must be collected follo
wing a protocol that allows for proper
l'rrepresentativityHowever it is extremely
difficult to simulate impostor accesses in a
lrealistic manner: for most evaluations,
Plimpostor trials are generated by using the
speech of a given speaker against all regis
tered speakers.This procedure does not
. take into account the "intention" or the
Mmotivation of the real impostors.
C

r Sate-of-the-art

N.With contemporaneous studio recordings
Sof several seconds with collaborative spea
dlkers, it is possible to achieve very small
Heerror rates in closed-set identification,
even with populations of several hundred
I speakers. Howeveas soon as one of the
N(favourable factors deteriorates, performan
ace invariably drops. In particulahe band
Owidth limitation, together with the non-
nlinear channel distortion caused by tele
phone lines, is a very significant source of
ydegradation.Additional adverse factors,
esuch as the possible presence of suroun
rding noise and the temporal drift of the

C

a
[S]
S

Obijectives

The main motivation foASR studies is|
common to most areas in the domain
_speech processing: the knowledge 3
“modelling of speakespecific characte
ristics within a speech signal is
1(e.sse.nti_al step in the separation of
eImgwstlc and non-linguistic conten
i Each factor can then be treated sepa
tely (speech and speaker recognitio
i Ea_ldapted to each other (speaker ada
Cltlon), or recombined diérently (voice
modifications in speech synthesis).
From the application point of viewhe
authentication of the user for use
financial transactions conducted V
telecommunication networks is eu
rently a major commercial concer
ASR is a very attractive solution to th
problem, as it does not require any-p
sticular equipment on the user's si
5 besides a simple telephone.
In the forensic domain, voice reeo
hdings are being used with increasi
~(frequency as elements of proof in leg
ecases. In spite of the reservation,
treven reluctance, of the scientific con
eimunity, many "voice experts" threu
eghout the world are engaged in anal
sing such recordings. In fact, th
forensic field is very eager to develd

(@}

\r

p

g

€

=

wn

n

C(

Within the framework of speaker identif
cation, it is essential to specify whether

speech signal under examination can haywith the unrealistic hope of validatin
been produced by an impostor (open-s“proofs” automatically but with the
identification) or if it can be assumed thagoal of aiding the orientation of &

The ELRANewsletter

scientific methods for such tasks, nospeaker's voice do not, of course, have a
g positive efect on the performance.
However speaker identification is not the

nmost interesting task from the application
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point of view ALlI, allowing any call to be routed t(
The Equal Error Rate (EER) is the converan operator speaking the language
tional laboratory performance measurithe current user

used to assess speaker verification- §yMost techniques proposed fat| are

tems. EER is computed when the system based on an acoustic-phonetic de
tuned so as to equalise the proportion| ding of the speech signal searching
rejected clients (false rejections or FR) anthe most likely sequence of phonetic
of accepted impostors (false acceptangisubword-like units, followed by a kn
or FA), as EER = R = FR. The verifica | guistic post-processing stag
tion performance in general and the EEiTypically, 90% correct identification o
in particular do not depend on the size|cone language among ten can be eb
the client population. In practice, with rea Ned in this way However these
listic telephone data recorded in severimethods  require  considerab
sessions in non-controlled environments'esources, in terms of compyteata
an EER in the order of magnitude of 1xand human time, during the trainir
can be achieved. phase. _ N

For forensic applications, the main pr Current research aims to use additio
blem concerning evaluation is thefai@l- | sources of information, such as pres
ty of defining an appropriate assessmeidy or @ priori phonological knowledgg
methodology and the unavailability of |a Curr ent activities
representative database for assessme|n this section, we will list several wor
purposes.

of which are partly or totally dedicate
to speaker or language characteri

tion.
o

i GT1
nThe GT1, a working group of th
GDR-PRC CHM (a research group ¢
¢man-machine communication funde
ttby the French institution, CNRS) ded
cated to speaker and language chal
g terisation, comprises several acaden
industrial and forensic laboratorie
»< The goal of this working group is to-st
h(mulate research in the field on seve
common topics of interest :

Language characterisation
and recognition

Language characterisation and recognit
is a second area related to the classifica
of speech signals according to extra-I
guistic features.

According to linguists, more than 5,00
languages are currently spoken around
world. Human beings have a dgr variety
of information at hand for distinguishin
one language from the others.
Although scientists have long been interg
ted in the problem of characterising a
classifying languages, it is only recently

king groups or projects, the activitias

thanks to the progress of computers, t
performing this task automatically ha
become feasible.

The first studies in automatic langua
identification (ALI) started in the 19703
During the past two decades, the progr
in speech processing has had a dif
impact on those iALI and contributed to
the development of several such systen

h:e Definition and design of assessme
y<methodology and databases for spea
and language characterisation;
nee Deontological reflections concernin
. forensic applications tASR,;
e Studies on dynamic speaker charac
eristics;

* Co-ordination of activities on thg
sphonetic typology of languages;

From a very fundamental point of vigy
knowing the specificity of languages al
finding a common and contrastive rep
sentation of them can be viewed asam
step in understanding the mechanism
language acquisition, which is one of t
keys to the cognitive sciences.

More pragmatically the globalisation o
economic exchanges throughout the w
creates a growing need for multilingu
telecommunication services. In th
context, anALl system plays an essenti

role in channelling the user to the prope

language-dependent service, with
requiring from him any complicated pr
cess of language selectidrhe example o
the 911 emegency service irAmerica is
often quoted as an excellent application

The ELRANewsletter

vV « Definition of the concept of impostg
Gin speaker verification and design of
€corresponding database;

Jle Organisation of specialised seming

‘and workshops.
¢

For more information, please conta
J.F Bonastre

Email: bonastre@univ-avignon.fr
http://lia.univ-avignon.fr/GT1

rl

! 4.2 CAVE

uThe CA/E project (CAller
VErification) is a LE-Elematics pro
ject, the goal of which is the develo
ment of two speaker verificatio

)

b work: one for telecommunication applica
(tions, the other for banking applications.
The partners are: P¥Telecom (NL),
KUN (NL), KTH (S), ENST (F), UBI-

(LAB (CH), IDIAP (CH), VOCALIS
0(GB), TELIA (S), and the Swiss-PTT

0(CH). This two-year project started in
December 1995.

COST-250 and PolyCOST

tWithin the context of the COSprogram

me (European Co-operation in the field of
eScientific and Technical Research), the

European Union has set up a specific
gaction (COST250) dedicated to speaker

recognition over the telephone network.
n(Fifteen European countries regularly
cexchange the results of their work twice a
2. year during meetings and workshops that
are open to the international community
(see http://wwwiub.it/cost250/). In order
to develop and assess speaker verification
dsystems, the PolyCOSTtatabase was
_recorded and annotatethis database is
P‘distributed by ELRA.

M2VTS: multimodal speech

- The ACTS programme (Advanced
yrCommunication Technologies  and
\cServices) contributes to the funding of the
i M2VTS project (MultimodalVerification
afor Teleservices and Security
ilApplications), the goal of which is to carry
50Ut  experiments on  multimodal
approaches for identity verificationThe
reproject gathers industrial partners, acade
mic institutions and technology users from
nSix European countrieshey work on face
krecognition, synchronisation of speech
signal and lip movement, and speaker-veri
gfication.An audio-video database has been
recorded and annotated as part of the pro
tcject. This database is distributed by ELRA.

VERIV OX

¥ The VERIVOX project is a European pro
ject designed to reduce the false rejection

I'rate in speaker verification systems in
¢order to improve user acceptability of such
systemsThe approach adopted is based on

I'phonetics, phonology and articulatory
models.

e

NSA-NIST

The NSA (National SecurityAgency)
organises annual evaluation campaigns for
speaker verification systems. For the 1997
campaign, two subsets of the Switchboard
database are being used as development
data A third set of speech data comprising
500 speakers (50% male, 50% female) will
be distributed later for the actual evalua

D tion. Tests are carried out on several-trai

N ning conditions (single or multi-session,

cdemonstrators over the telephone-n
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various test durations. Each system
assessed both at the operating point; ¢ctelephone speech recordings in
responding to 10 % false rejections, anEuropean
according to a cost function weighting %fThese
false acceptance and false rejection rat

recordings  follow th
£"Polyphone” protocol, as defined at t
global level by COCOSDA (the
COordination COmmittee on Spee
Databases andssessment). For eac
language, 5,000 people have partieif
ted in the recordingsThese data aré
very relevant to the study of intspea
ker variability Additional recordings
are being made in order to character
and covering most of the domains in aufc/Ntra-speaker  variability In this
matic speech processing. Chapter pcontext, between 20 and 120 people

focuses on speaker recognition systems. a@sked to record from 20 to 35
Polyphone-like sessionshese combi

ned data sets will be a very solid ba
efor speaker verification assessme
owith the second set being used as cli

For more information, please contagct:
Alvin F. Martin

Email: alvin@jaguancsl.nist.gov

EAGLES

EAGLES is a European initiative designéc
to produce a handbook containing reeojr
mendations on assessment methodglac

SpeechDat

The Telematics programme of th
European Union funds a consortium

iin chage of collecting and annotating resources developed by SpeechDat will be

.distributed by ELRA(a number of them

languages and dialectsare already available).

Workshop on speakerrecognition and
its applications in the commecial
| and forensic fields
tFin order to discuss the progress made in the
h past few years and to evaluate the potential
Deof the current techniques from a practical
* point of view the GT1 is aganising an
international workshop iAvignon inApril
1998. This workshop will also be an
Sopportunity to examine the specific
aspects of the forensic applications of
alspeaker recognition, and the appropriate
Oness of current approaches to the needs in
this field.
5l Acknowledgements
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Speech Dialogue and Corpora

and F Pellegrino.

Paul Heisterkamp
uman-human dialogues arextemely | mixed user/system initiative require mo
H complex and ver flexible interactive| complex dialogue management architg
activities that involve nearly ewer| tures in order to establish a human-li
aspect of human speech understanding arexchange. Current approaches inclu
production, as well as social interaction skills."form filling" systems, partly self-gank
No two dialogues that intuitively seem to aeh|esing dialogue and dialogue management
ve the same exchange betweentrmas ae | a special case of rational behaviour
identical on all the levels involved; theyeal As all of these approaches attempt
multi-layeled. The speakers' contributions foalthough in a limited domain — to achie
these dialogues convey information on all eojr dialogue behaviour that does not constr
munication levels. It is thefore little wonder | the user more than a human agent wou
that thee is as yet no generally agd theoy | their common starting point is the obsery
of dialogue as such, nor even egment as tq tion of dialogues for the required tas
what the basic units of dialogueear These can be human-human dialogues,
. because the way humans interact with e

In speech dialogue, the governing factor|i: S
uncertainty Speakers interrupt each otherey | Other can dier significantly from how they
.interact with computers, so-call&tlizard-

rere (one example is the Germ®ERBMOBIL
csystem for face-to-face speech translation). For
ethis reason, &brts have recently been made to
deeach at least some common coding standard
for dialogue transcription which would allow
dée use of task-independent corpora for model
ling a variety of dialogue types.
n view of the "absence of an agreed theory and
ean agreed use" (Norman Fraser), this is not an
higasy task, especially as researchers from all
Ipver the world are concerned. In addition, there
a IS no agreement as to the relevant units or their
k boundaries. Thus what one can hope for is
hugome kind of analogy to thEoBi standard for
hchrosodic annotation, which gives some basic
information on the general outlines without
specifying too much detail. One of the main
Lgobjectives then would be to ensure that the

do not say exactly what they mean, they use (i !

fering speaking styles, etll of these dificul- | 0F-Oz (Woz) settings are used to reco
ties are overcome by humans through exehia those dialogues which will be handled
ge, leading finally (in most cases) to the estethe System to be implemented. In th
blishment of a mutual belief that understandipi€XPeriments, a human agent plays the
has taken placeThese uncertainties are filif | Of the computertalking to test persons wh
cult for technical systems to handle. are led to believe they are interacting wit

a

still, in the course of the last few years, seveyeMachine. The dialogues gathered in thfs

man-machine speech dialogue systems|Way are then transcribed and annotat
varying degrees of naturalness have bgeCurrently this is done according to th

implemented, and some of them have been gLStandards and purpose which the imple
cessfully made available to the general publicmenter of the envisaged system has|i

This has been possible by reducing complexitmind, i.e. on a more or less isolated
by limiting the vocabularylinguistic means,| specialised basisThis approach is tim
task domain, etc.Very simple dialogues usg consuming and expensive.

single-word recognition and guide the udeThe growth of the speech industry and
strictly through a series of predefined dialoguineed to deliver more and more applicati
steps. Systems that use connected-word-rec(and, therefore, dialogues) and to meet-i
gnition (such as the "Linguatronic" hands-freeter and tighter deadlines means that t
dialling system now available in Mercedg¢sstate of dhirs is increasingly unsatisfaet
Benz cars) allow more flexibility on the part ofry. Furthermore, other uses of spee
users, in that they can handle freely choseunderstanding systems are being real
groupings of a set of words, although the lattewhich need to monitor human-human -di
is still rather limited. Dialogue systems desi logues even though they normally have
gned to handle spontaneous, fluent speech |ainfluence or control over the latters' struc
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coding scheme allows access to corpora in
Sé)rder to extract those dialogues that may serve
|as relevant examples for a given dialogue task.
opefully, another possibility would be to have
an independent frame of reference against
hich to evaluate the appropriateness of some
ialogue systemdiehaviour an aim also pur
ued by the newly launched Esprit Fourth
Framework Project, DISC — Spoken Language
“systems and Components — Best practice and
valuation (Co-ordinating partner Roskilde
niversity, Centre for Cognitive Science, Niels
Ole Bernsen (nob@cog.ruc.dk)).
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Research Center ULM
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The European Speech CommunicatioAssociation, ESCA

Louis C.WPols

The European Speech Communicathssociation ESCA
was established in 1988 with a great deal of moral supp

dered as the major speech events in the wuvkll over
prt 1,000 abstracts for this year's Eurospeech '97 have been

from the European Union, although the association does ot submitted for evaluation.

rely at all upon actual grants from the Elhe first presi
dent was Joseph MarianiThe association is a democratici
and self-supporting interest group with paying membe
(fees since 1997: 45 ECU for full members and 15 ECU f
student members). ESU# most visible through its work
shops and Eurospeech conferences, and through its publ
tions. By last year17 ESCATutorial and Research
Workshops (ETRV/s) had been ganised on a wide varie
ty of topics and in many ddrent European cities; there
was also one workshop in the Unitetht8s (on Speech
Synthesis). In 1997, four EWRs will take place:

» Robust speech recognition for unknown communicatid
channels, Pont-a-Mousson, France, 1Afp8I

* Larynx 97, Marseilles, France, 18-20 June

¢ Intonation: Theory models and applicationg\thens,
Greece, 18-20 Sept.

 Audio-visual speech processing, Rhodes, Greece, 27

ESCAdistributes a newsletter called NES@Aits mem

bers (Editor: rubiuo@hal.ugs). The international journal

's Speech Communicaticaiso has strong links with ESCA

or (Editor: sorin@lannion.cnet.fr). In addition, an electronic
student journal "web-sIs") has been available since last year

ca(http://web-sls.essex.ac.uk/web-sls; this is supported by

ESCA, ELSNETand EACL.

From its limited resources, ESG¥ovides grants to mem

bers of the speech community to enable them to partici

pate in various speech events.

To date, over 500 members have realised that ES€m

bership is value for monewgt the very least because mem

bers are entitled to various discounts. Members can be

found in both speech and language communities, in Europe

and elsewhere; they come both from industry and academia.

All readers of this ELRANewsletter are kindly invited to

28join ESCA, as its links with ELRAre also excellent.

n

Sept.

The latter two are satellite events of the biennid

Eurospeech conference in Rhodes, Greece, 22-25 Sept

Eurospeech '99 will take place in Budapest, Hungary

More details about these events, as well as a wealth of othe|

information, can be found on the ESCweb-site:

(http://ophale.icp.grenet.fr/esca/esca.html) or can be-obtai

ned from the ESCAsecretariat (esca@icp.grenet.fr)

Together with the International Conferences on Spoken

Language Processing ICSL(Reld every even year), the

Eurospeech conferences held every odd year can be consi

Further Reading

Prof. Dt Ir. Louis C.W Pols

Institute of Phonetic Sciences / IFQTT
University ofAmsterdam

Herengracht 338,

NL-1016 CGAmsterdam,

The Netherlands

Tel.: +31 20 525 2183
Fax: +31 20 525 2197
Email: pols@fon.let.uva.nl

Corpus-based Methods in Language and Spe
Processing
SteveYoung and Gerrit Bloothooft (Eds.)

ELSNEThas published its first book, which provides an i
depth introduction to corpus-based methodlsgroup of
summer school lecturers has written chapters describing
tistical modelling techniques for language and speech,
use of hidden Markov models in continuous speech-re
gnition, the development of dialogue systems, part-of-sp
ch tagging and partial parsing, data-oriented parsing and
gram language modelling.

The book attempts to give a clear overview of the m
technologies used in language and speech processing, a
with sufiicient mathematics to understand the underlyi
principles. It provides newcomers with a solid introductio
to the field and dérs existing practitioners a concise revie
of the principal technologies used in state-of-the-art lang
ge and speech processing systems.

Contents include:
» Corpus-based statistical methods in speech and langu
processing (Hermann Ney),

» Hidden Markov models in speech and language proc
sing (Kate Knill and &veYoung),

» Spoken language dialogue systems (Egidio Giachin
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chScott McGlashan),
« Part-of-speech tagging and partial parsing\(&Abney),
» Data-oriented language processing (Rens Bod and Remko
Scha),
e Statistical language modelling using leaving-one-out
ta (Hermann NeySven Martin and Frank/essel).
he A bibliography is also provided.
0 ELSNET wishes to help this excellent book (hard cover
e 234 pages, ISBN 0-7923-4463-4) achieve a wide distribu
N- tion and is therefore fdring it the special price of HF85

(c. 39 ECU, or 45 USD, including 6%AT). Corpus-Based
n Methods in Language and Speech Processing was published
on%s part of the Kluwer series entitledeXt, Speech and
anguage"” (series editors: Nancy Ide and Jéanonis).
To order please complete tivgeb form to be found at URL:
http://www.elsnet.og/publications/elsnetBook.html  for
a Yyour order to be processed automatically

You can also send a message to the ELSbHETetariat:
Utrecht Institute of Linguistics OTS,

Trans 10, 3512 JK, Utrecht

FThe Netherlands

Tel.: +31 30 253 6039

Fax: +31 30 253 6000

Email: elsnet@let.ruu.nl

http://www.elsnet.og
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ELRA, the European Language ResowesAssociation,
has an immediate vacancy foa

Sales & Marketing Manager (m/f)

for ELDA, its Paris-based distribution agen&LRA, a non-profit association registered in Luxembpuwas established in

1995 and receives financial support from the European Commission and national governments to promote the development a
exploitation of Language Resources - monolingual and multilingual lexica, text corpora, speech databases and terminology -
Europe. Enjoying strong backing from the language engineering indG&fRA's operations are conducted by the CEO and

his team at ELDA.The role of the new Sales & Marketing Manager will be to develop and implement sales/marketing strate
gies for the various categories of language resources, actively sell language resources, monitor market requirements and pla
driving role in the development of ELRA's commercial activitielsis position will suit an experienced self-starter used to
negotiating with top management in industry and rese@ezims and conditions of employment are subject to negotiation, but
will be commensurate with the responsibilities of the post and will include performance-based incentivewilEp&Arelo

cation expenses for the selected candideteés is initially a one-year appointment with a strong possibility of a further two
years or permanent employment.

Qualifications:

« Excellent track record in sales and marketing. « Commercial experience in language engineering or
Y d icati d tiati kil related fields, e.g. software localisatigw history
ery good communication and negotiation sxIiis. of marketing language resources, software or other
« National of, or resident's/work permits for an EU member forms of intellectual property is desirable but not
state. essential.

« Excellent command of at least two European languages inclu  * Willingness to relocate to Paris.
ding English.

Please apply in writing*, including a full C¥ith salary historyto:
ELRA Distribution Agency (ELDA)

Dr. Khalid Choukri, CEO
87,Avenue d'ltalie
F-75013 Paris, France
Fax +33 1 45 86 44 88; e-mail elra@calvanet.calvacom.fr

For more information on ELRA, see: http://wvigp.grenet.fr/ELRA/home.html (English) or http://wviep.grenet.fr/fELRA/fr/home.html (French)

* Initial applications by e-mail will be accepted with follow-up by post/fax

LISA Adminkstration

2ok, rue Fontane - O ™ Next LISA, Forum:
Tel: +41m2u2g§d1 \g}r{t%eéan "Localization: The Bottom Line"
Fax +41 22 301 57 61 m?iﬁhJuE 18%?’
Lis@lisa. unige ch asnington UG,

hitt e fwnwew s 2. unige..chi

The Localisation Industry Standards Association

LISA is the only professional asseciation dedicated to the software localization business,

Cwer 120 cormporate members representing the leading hardware, software and translation
semvices companies exchange information to improve business practices and production methods
for the localization industry, LISA members and invited guests meet quarterly through Forums
and Workshops in Asia, North America, Europe and emerging markets.

Please contact the LISA Adrministration in Geneva Switzerland, or the LISA Web site
at <http:f A, lisa. Unige.chz to leam mare ahout;

4+ LISA Membership, Forums and Workshops

# The LISA Newsletter and Localization Industry Reports

+ The LISA QA Model, a Windows-based lecalization quality assurance pachkage
4+ The LIZ4A Showcase, a CD-ROM information resource describing the products, services,
companies, fools, production methods and standards in the localization business

L8B4 B 2 reqifed fademai of the Localbafon indusfry Sendens Assooizion based in Geneve Swizerknd
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New Resouces

ELRA-S0035 Phonolex (BAS/DFKI) ELRA-S0036 Speri-DataAG Basic dictionaries

PHONOLEX consists of a simple list of word forms (666,237 (COIIOqglal Ianguage_ o .
inflected words) with a set of features e.g. orthography (German These dictionaries contain a daily-life vocabuldFiey include
'Umlauts' in La€X format, capital nouns, old German spelling Phonetic transcription with related phoneme litse following
rules), linguistic information (nouns, verbs, etc.), pronunciation languages are available:

and a list of empirical pronunciations.

Language Entries
Language: German Danish 8.000
Format: ASCII Dutch 12.000
Mark-up: extended SAM-R (PhonDat-\érbmobil) English (UK) 8.000
Finnish 10,000
ELRA-S0037 Speri-DataAG Technical dictionaries French 19,000
All dictionaries contain phonetic transcription with related phone Ge.rman 13,000
me lists.The following dictionaries are available (the label basic Italian 23,000
dictionary refers to the above ELRA-S0036): Norwegian 8,000
Domain Entries Portuguese 9,000
Banking French 10,200 Spanish 13,000
Banking German 10,200 Swedish 10,000
Banking ltalian 10,200 ELRA-L0022 Dictionary of words - CORA
Banking Spanish 10,200 o ] .
Radiology German 42,000 (including basic dictionary) ~ his_dictionary is composed of 126,844 words, with usage
. . domains, grammatical categpgendernumbeyuncountable, cel
Radiology English 16,000 lective, adjectival, nominal, verbal, adverbial derived forms accor
Medical German 130,000 (including basic dictionary)  ding to the type of words.
Jurisprudence German 31,000 o ELRA-L0023 Dictionary of affixes - CORA
Jurisprudence German 55,000 (including basic dictionary)
Insurance German & Englist87,000 4,286 sufixes and prefixes, plus information on their verbal,

o ] - o ] ~nominal or adjectival bases or on the verbal basis of greco-latin
A peculiarity of medical dictionaries in German speaking countries jtems. This dictionary does not include the fixis contained in

has to be taken into consideration: doctors in Gerp#arstria and the dictionary of French verbs (ELRA-L0021) and words (ELRA-
Switzerland may not use the original technical terms in Latin but L0022) such as -age, -ment, -if, oir
the Latin word in a spelled manner or a German technical term (see ’ o

examples below). Medical dictionaries therefore have to contain A
three diferent terms or have to be printed out in thretedéfit edi ELRA-L0024 Dictionary of verb phrases - CORA

tions. Dictionary of 3,480 entries based on the model of the dictionary of
Technical term Technical term Technical term French verbs (ELRA-L0021).

in Latin in German spelling  in German ELRA-L0025 Dictionary of invariable forms and
Appendicitis Appendizitis Blinddarmentziindung phrases - CORA

Eccema Eczema Ekzem Dictionary of 4,783 entries based on the model of the dictionary of
Diarrhoe Diarrh¢ or Diarrhte Durchfall, Durchfluss words (ELRA-L0022).

Carbunculus Karbunkel Geschwir

ELRA-L0026 Dictionary of exclamatoty stereoty-

ELRA-L0021 Dictionary of French verbs - CORA p.eo_l phrases - COR_A o
Dictionary of 1,901 entries based on the model of the dictionary of

This dictionary contains 25,610 verbs with usage domains, level of jnyariable forms and phrases (ELRA-L0025).

language (familiar popular literary, Quebec and Swiss terms,

etc.), conjugation, auxiliarywerbal adjectives in -able, -ant or -6, E| RA-L0027 Dictionary of French local authort
encoded syntactical constructions (subject, direct & indirect tjes - CORA

object, adverb), sample phrases, synonyms, operators enablin o ) )
semantic-syntactic classification, encoding of derived forms in 38,965 entries in lower cases with accents, controlled on the guide
-age, -ment, -tion, -qir-ure, deverbal nouns, base words from Michelin, without localitiesA link can be made to the dictionary
which verbs can be derived, a scale of usage ranging from 1 to 6 0f words (ELRA-L0022) which contains inhabitantgimes and

like those used by commercial dictionaries (basic vocahulary their correspondence with town names.

extended, specialised, etc.). L
Codes enable automatic production of conjugation forms, derived %'T_%ﬁ[l‘s\,%zrgs[)_'%%%a,&y of noun phrases and ple
nouns and adjectives and, if necesstrg production of potential y

forms. 2,138 compound names and 1,397 entries of plural-only words.
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