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Message from the ISCA President

On behalf of  the International Speech Communication Association (ISCA), I would like to welcome 
you to the beautiful city of Lisbon and to INTERSPEECH 2005 — Eurospeech, the 9th European 
Conference on Speech Communication and Technology.
As you are well aware, the Eurospeech series of conferences has established itself as one of the 
major international conferences on speech communication science and technology. From the first 
gathering in Paris in 1989, each subsequent conference – Genova ’91, Berlin ’93, Madrid ’95, 
Rhodes ’97, Budapest ’99, Aalborg ’01 and Geneva ’03 – has maintained its unique style while 
adding new  ideas to the overall format. This year, 1,379 papers were submitted, and approximately 
62% of the regular papers have been selected for presentation after the peer review  process. In 
addition, many special sessions have been organized based on proposals by voluntary groups.
ISCA was founded 17 years ago as the European Speech Communication Association (ESCA). 
ESCA has evolved from a small EEC-supported European organization to a fully independent and 
self-supporting international association. In 1999, ESCA changed its name to International Speech 
Communication Association (ISCA) and modified its statutes accordingly. The main goal of the As-
sociation is “to promote Speech Communication Science and Technology, both in the industrial and 
academic areas”, covering all aspects of  Speech Communication (acoustics, phonetics, phonology, 
linguistics, natural language processing, artificial intelligence, cognitive science, signal processing, 
pattern recognition, etc.).
In 2002, the ISCA Board and the Permanent Council of International Conferences on Spoken Lan-
guage Processing (PC-ICSLP) agreed to merge Eurospeech and ICSLP under the name 
“INTERSPEECH events”. Last year, PC-ICSLP amended its constitution and decided to join the 
ISCA Advisory Council to oversee the organization of the INTERSPEECH series of conferences. 
We can expect many benefits from the two organizations coming together. Now  the ICSLP and 
Eurospeech conferences are held as INTERSPEECH conferences under the umbrella of ISCA, 
and various software tools for organizing the conferences are being continuously revised for later 
conferences. Our previous experiences with running the conferences are pooled and passed along 
to future conferences. Future conferences will be held in Pittsburg in USA (2006), Antwerp in the 
Netherlands (2007), and Brisbane in Australia (2008). So far we have kept to the principle of  hold-
ing odd-year conferences (INTERSPEECH-EUROSPEECH) in Europe and even-year conferences 
(INTERSPEECH-ICSLP) in Asia, Oceania or America. However, at the ISCA Board meeting held in 
May 2005 in Lisbon, we decided to abolish this principle and to open future INTERSPEECH bids to 
all the regions, although we will still endeavor to maintain an overall balance. If you have any 
imaginative ideas that you feel could shape future conferences, please let us know.
At the ISCA Board meeting in May, we also made a number of  important decisions, including:  (a) 
To reduce the Board from 13 to 11 members for three years and then to reevaluate and reduce the 
cost of  the meetings.  (b) Develop “committees” (Chairs and committee members) to work on spe-
cific functions, with each committee reporting to one Board member.  (c) In order to complete the 
archive, to invite Prof. Wolfgang Hess to continue working as the ISCA Archive editor after stepping 
down from the Board in September this year.  (d) Award 250 EUR to the best student paper each 
year, instead of  giving a free one-year subscription to the Journal of  Speech Communication.
Finally, returning to INTERSPEECH 2005 – Lisbon, on your behalf I would like to offer a formal 
vote of thanks to the Portuguese team responsible for seeing this project through to completion. As 
you can imagine, planning and organizing a major international event such as this is no small un-
dertaking. Many people have dedicated huge quantities of their personal time and effort towards 
creating the event we are now  enjoying. We should offer a huge thank you to the INTERSPEECH 
– 2005 General Chairperson Isabel Trancoso and her wonderful team of local organizers for their 
tireless efforts in creating another significant milestone in the annals of  international speech sci-
ence and technology. Also, we should extend our thanks to all those members of the international 
community who contributed to the review  process, to the organizers of  the special sessions, and to 
the people who have mounted satellite workshops in support of the main conference. And last, but 
by no means least, I would like to thank all of you for supporting and attending this conference.



I wish you all a successful conference, an enjoyable time in Lisbon and a memorable visit to this 
lovely part of Portugal. I look forward to seeing you again at the next ISCA event.

Prof. Dr. Sadaoki Furui
ISCA President



A Welcome Message from the General Chair

On behalf of  the Organizing Committee, it is with great pleasure that I welcome you to 
INTERSPEECH 2005. Hosting this conference in Lisbon has been my own dream since the first 
EUROSPEECH conference, back in 1989. Now, sixteen years after, I finally fulfil the dream of 
sharing my city with the many friends I've made during this long series of conferences.
INTERSPEECH 2005-EUROSPEECH is the 9th biennial conference of the International Speech 
Communication Association (ISCA) and the 6th in the annual series of INTERSPEECH events, af-
ter Beijing, Aalborg, Denver, Geneva and Jeju.
This year's theme is "Ubiquitous Speech Processing", a long-term goal for this new  millennium, 
which is also the topic of  the panel of our 4th and last plenary session. The conference follows the 
typical format of  INTERSPEECH events, with parallel oral and poster sessions, and a first Tutorial 
Day program featuring six in-depth tutorials from world-class experts in their field.
This conference would not have been possible without the hard work of the members of the Tech-
nical Program Committee — selecting 774 papers out of  1261 regular submissions was not an 
easy task at all. For that, we also need to thank all the reviewers who provided us with such valu-
able feedback on this record number of  submissions. We hope to be able to thank you all person-
ally at the Scientific Review  Committee reception, hosted on Tuesday evening at the Castle by the 
City Council of  Lisbon.
This year's conference also achieved a record number of proposals for special sessions (27). This 
enthusiastic response resulted in over a hundred extra submissions which have been reviewed 
and organized into 10 special sessions and 2 panels. Altogether, the conference will include 867 
papers.
The truly interdisciplinary nature of INTERSPEECH events is demonstrated by the wide range of 
topics covered in regular and special sessions, gathering a community of  speech scientists, engi-
neers, phoneticians, computational linguists, academics and industrials working on spoken lan-
guage processing and related fields. Altogether we received submissions from 2821 different 
authors, originating from 62 different countries, making these conferences the major international 
spoken language processing events. This growing community also makes us anticipate the next 
editions in Pittsburgh, Antwerp and Brisbane.
The Science Quiz is one of  the novelties of  INTERSPEECH 2005. So we urge you to attend the 
closing session where the winner will be announced. After staying in Lisbon for several days, we 
hope you will have learnt a few  words of Portuguese to be able to join us in singing a couple of 
verses of  Fado, Lisbon's song, at the end of the closing ceremony.
Perched on the edge of  the Atlantic Ocean and with a personality split between Western Europe 
and Northern Africa, Lisbon is a European city like no other. Portugal's capital boasts a historical 
heritage that is very much evident in the Belém quarters, where the Convention Center is located. 
The Welcome Reception on Monday will take place at the cloisters of the Mosteiro dos Jerónimos, 
one of Lisbon's jewels, thus providing an appetizer for the many wonderful sights you can find in 
this city.
The Organizing Committee has made every effort to make this conference a truly memorable and 
enjoyable event. For that, we counted with the hard work of  Casa Branca, our very efficient confer-
ence organizer, and a wonderful team of local students.

Finally, allow  me to thank our sponsors. Their support has made it possible 
for us to be able to organize the kind of  event we wanted to share with you 
all. We particularly would like to thank His Excellency the President of the 
Portuguese Republic, Jorge Sampaio, for the high Patronage of this event, 
and for all his efforts to promote the Portuguese Language.

Isabel Trancoso
Chair of INTERSPEECH 2005
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Satellite Events

Interspeech 2005 is proudly associated with the following satellite events:

6th SIGdial Workshop on Discourse and Dialogue
Laila Dybkjær, Wolfgang Minker
Lisbon, Portugal, 2-3 September 2005
http://www.sigdial.org/workshops/workshop6/

Biennial on DSP for in-Vehicle and Mobile Systems
Fumitada Itakura, Hüseyin Abut, Kazuya Takeda
Sesimbra, Portugal, 3 September, 2005
http://dspincars.sdsu.edu/

Young Researchers' Roundtable  on Spoken Dialog Systems
Satanjeev Banerjee, Dan Bohus, Ellen Campana, Stephen Choularton, Antoine Raux, 
Stefanie Tomko, Jason Williams
Lisbon, Portugal, 1 September 2005
http://www-2.cs.cmu.edu/~dod/roundtable/





INTERSPEECH 2007 - “Eurospeech”

Antwerp, August 27-31, 2007

ORGANIZATION

INTERSPEECH 2007 is organized by members of the speech science and 
technology community in Belgium and The Netherlands.

The event will take place August 27-31, 2007 in Antwerp in the  Flanders 
Concert and Conference Center. The center city location of the conference 
center guarantees a cozy atmosphere with all hotels and plenty of burstling 
city life within walking distance.

Chairpersons are Dirk Van Compernolle, K.U.Leuven and Lou Boves, 
R.U.Nijmegen.

INFORMATION

Up to date information will be made available via the website 
www.interspeech2007.org .   If you need to contact the organizers, pls. do so 
by e-mail to info@interspeech2007.org .



General Information

Meals
Breakfast is normally served between 07h30 and 10h00 hrs., lunch from 12h00 to 15h00 hrs., and 
dinner from 19h30 to 22h00 hrs. Breakfast is included in most hotels.
There are many small restaurants and coffee shops in the Belém area (Rua de Belém, Rua Bar-
tolomeu Dias, Rua Vieira Portuense) where you can have from a proper meal to a light snack. One 
of most famous pastry shops in Lisbon is located at Rua de Belém - do not forget to try pastéis de 
Belém.
At CCB, there are also several places: Cafetaria Quadrante, Sandwich Bar, Bar Terraço and Res-
taurante Comenda. Across the street, you may also find the Museu da Marinha Coffee Shop.

Climate
The climate in Lisbon is temperate, offering the best of  both Atlantic and Mediterranean sea 
breezes all year round. In summer Lisbon can be hot (14ºC-27ºC), but this is soon eased by a 
quick train ride along the coast to the beach resorts of Cascais and Estoril. In winter Lisbon is 
much cooler (8ºC-16ºC) though still boasts many sunny days, making it a popular year round des-
tination.
!• ! Average January temp: 12°C (53.5°F).
!• ! Average July temp: 24°C (75°F).
!• ! Annual rainfall: 617mm (24.3 inches).

Time zone
GMT (GMT + 1 from last Sunday in March to Saturday before last Sunday in October). Mainland 
Portugal is thus 1 hour behind European Standard Time.

Language
The national language is Portuguese, however, English is spoken by many in business circles and 
the tourism industry. Spanish is understood by most of the population, if one speaks slowly. Portu-
guese developed, along with all the Romance languages, from Latin when the Romans conquered 
the area. It evolved into a distinct language after successive waves of invasion by Germanic tribes 
and Arabs, as well as those returning from Portugal's overseas colonies and during the periods of 
Spanish and French rule; all of which have contributed to the vocabulary. 

Electrical current
220 volts AC, 50Hz; round two-pin plugs are standard.

Currency
As a member of  the European Monetary System, the EURO is the Portuguese monetary unit. At 
present, the bills in circulation are: 5.00, 10.00, 20.00, 50.00, 100.00, 200.00, and 500.00. The 
coins are as follows: 1 cent, 2 cents, 5 cents, 10 cents, 20 cents, 50 cents, 1 EUR and 2 EUR.

Tipping
Tipping is optional, but normally 10% is customary in taxis, restaurants and bars.

Exchange
Major credit cards are accepted in most hotels, shops and restaurants. Travellers cheques and 
currency can be changed at hotels or at a bank - these are open Monday to Friday from 08h30 to 
15h00. Automatic changing and cash dispensing machines linked to international networks are 
also widely available. At CCB, there are cash dispensers (Multibanco). The banks which are clos-
est to CCB are located at Rua de Belém.

Post and telecommunications
Automatic direct dial telephone service is available to and from most countries in the world. Public 
phones accept either a pre-paid card, or coins (see signs on the booth). Credit systems such as 
AT&T are also available. Post offices are open Monday to Friday from 08h30 to 12h00 and 14h00 
to 18h00.



!• ! Post office (closest to CCB): Correios, Praça Afonso de Albuquerque.
Police station
Police station (closest to CCB): Polícia, Praça Afonso de Albuquerque.

Medical care
Clinics and hospitals provide round the clock emergency service. The national emergency phone 
number is 112 (from a mobile phone dial 21 followed by POLICIA). Hotels have a doctor on call 
through the reception. Reciprocal E.C. cover is available at out-patient departments, otherwise 
private consultation fees are charged.
!• ! Hospital (closest to CCB): Hospital S. Francisco Xavier, Estrada Forte Alto do Duque, Alto do 

Restelo
!• ! Chemist (closest to CCB): Farmácia Bom Sucesso, Rua Bartolomeu Dias

Health requirements
With the exception of vaccination certificates for persons coming from areas where yellow  fever is 
endemic, there are no special health requirements.

Smoking
Smoking is forbidden by law  in public transportation, and in closed public areas.

Shops
Shopping hours vary, but most shops are open from 09h00 to 13h00 and 15h00 to 19h00 Monday 
to Friday, and 09h00 to 13h00 on Saturdays. In major town centres and in many shopping malls, 
they open at 10h00, stay open during lunch hours, and close later at night, including during the 
weekend.

Main shopping areas
The Pombaline section at downtown, bordered by the magnificent Praça do Comércio facing the 
river Tejo, the Rua do Ouro, Rua Augusta and Rua da Prata finishing at Rossio Square, Avenida 
da Liberdade, and the Chiado leading to Bairro Alto. The new  areas of Av. de Roma, Praça de 
Londres and Av. Guerra Junqueiro. Some of  the main Shopping Centres are Colombo [one of  the 
biggest in Europe], Vasco da Gama [in the site of  Expo 98], Amoreiras, Imaviz, Monumental, 
Atrium Saldanha, Alvalade, Via Veneto, El Corte Inglês, etc...

Shopping
Vintage wines, fine leather goods, lead crystal ware, porcelain, golden and silver filigree, pottery 
and specialist textiles are considered excellent buys in Portugal.

Sales tax
Sales tax [VAT] is included in prices quoted. For non E.C. residents, tax free shopping schemes 
are available in many shops, which gives substantial savings to visitors.

Passport and visas
A valid passport (or identity card for European Community nationals) is required. Visas are not 
necessary for citizens of EEC countries, the U.S.A., Canada and most major countries. Please 
contact your local Portuguese Embassy, Consulate or your Travel Agency for further information.

Religion
Predominantly Roman Catholic.

Ethnic mix
70% Portuguese, 10% African, 20% smaller minority communities from Macau, Brazil and other 
parts of  Europe.



About Lisbon

Perched on the edge of  the Atlantic Ocean and with a personality split between Western Europe 
and Northern Africa, Lisbon is a European city like no other. Portugal's capital boasts as grand a 
cultural and historical heritage as any other major European city, but also a tumbledown, earthier 
side that sets it apart.
Lisbon's zenith was back in the fifteenth and sixteenth centuries when great explorers and bold 
sailing fleets edged out of the security of Lisbon in the quest to discover the 'New  World'. This rich 
colonial past is still very much in evidence in the suburb of  Belém, laden with grand imperial build-
ings like the stunning Manueline Mosteiro dos Jerónimos and the waterfront Torre de Belém. The 
Monument to the Discoveries is a modern tribute to the age when Portugal was one of the world's 
great maritime powers. One name that rides high above any other from this period is Vasco da 
Gama - the country's greatest maritime hero.
The Rio Tejo (Tagus River) still dominates Lisbon life, but the main industry is now  tourism as the 
city grows in popularity as a tourist destination. Other key industries include finance, insurance, 
consulting and telecommunications, with Lisbon very much the hub of Portuguese business, com-
mercial and political life. The city centre is a buzzing grid of grand streets with all the trappings of 
any other Western European city, but also rumbling old trams, antiquated funiculars and eleva-
dores (elevators) that help negotiate Lisbon's steep hills.
Further east in the Alfama district the earthier side of  the city takes over as the wide streets give 
way to a tight warren of cobbles, littered with tiny shops, houses and traditional restaurants. Here 
mobile phones and sharp suits are replaced by haranguing old women selling fresh fish on the 
street.
Venturing even further east is the site of the successful World Expo 98, an event that demon-
strated the Portuguese government's determined efforts to place Lisbon firmly on the world map. 
The government has invested heavily to turn the former Expo site into an accommodation, busi-
ness and nightlife centre, with the initial results of the ambitious project looking promising. Further 
evidence of Portugal's ambition was the successful organization of  the European Football Champi-
onship in 2004, an event that brought many of the world's top teams to Lisbon as well as focusing 
the media spotlight on the Portuguese capital. Despite all this new  development and the attempts 
to modernize the city, its easygoing charm has not been lost.
Lisbon's population is close to 700 thousand, extending over 2 million inhabitants in the Great Lis-
bon area.

Sightseeing in Lisbon 
Lisbon's sightseeing is can be divided into four districts. The most central is the Baixa, the very 
heart of  the city, which was rebuilt along a neat grid system after a series of  devastating earth-
quakes, particularly the massive devastation of the 1755 tremor. The impressive Praça do 
Comércio is flanked by the stately Royal Palace and government ministries three sides and is 
lapped by the waters of  the Rio Tejo on its southern fringe.
Strolling to the east the neat order of  the Baixa dissolves in the tumbledown chaos of the Alfama 
district - the medieval old hub of the city, where the streets are as narrow  as the smiles are large 
on the faces of the colourful women who harangue passers by with the fresh catch of  the day.
A train or tram ride in the opposite direction is the suburb of Belém, where the connections with 
Portugal's Great Age of Discoveries are the strongest. This is where the brave, or foolhardy, Portu-
guese sailors set off  in search of worlds barely imagined let alone discovered. The legacy today is 
the epic Manueline architecture of  the Mosteiro dos Jerónimos and the Torre de Belém, as well as 
more recent tributes like the Monument to the Discoveries.
Even further out of  the city is the Parque das Nações, where the shell of Expo 98 has been imagi-
natively recreated into a sprawling leisure complex, complete with concert halls, museums and the 
Oceanário, one of the world's largest aquariums.
The tourism kiosk which is closest to CCB (Turismo) can be found at Praça do Império.



Museums
Most of the Museums are closed on public holidays and open Tuesdays to Sundays, from 10h00 to 
17h00. Some of  the most important museums in Lisboa are:

•  Museu Nacional de Arte Antiga - Ancient Art.
•  Museu Arqueológico, Convento do Carmo - Archaeology.
•  Museu Nacional dos Coches - The world's best collection of this type, ranging from the 17th 

century coach of  King Philip II to 19th century carriages.
•  Museu Calouste Gulbenkian - It houses the 17th and 18th century oil-billionaire Gulbenkian's 

remarkable collection containing Egyptian, Graeco-Roman, Oriental and European art, and a 
fine selection of works by René Lalique.

•  Museu de Arte Moderna - As part of  the Calouste Gulbenkian Foundation Museum, it houses 
the best collection of 20th century Portuguese art.

•  Museu Militar - Collection of  military weapons, armour, paintings and uniforms.
•  Museu de Marinha - Collection of vessels, paintings and ships rigging. Also the royal barges 

and sea planes.
•  Museu Nacional do Azulejo - Collection of decorative tiles (azulejos).
•  Museu de Arte Sacra - Religious art, at São Roque Church.
•  Museu do Chiado - Painting and sculpture collection from the romantic period
•  Olissipona [at St. George Castle] - Lisboa's Interpretation Centre
•  Ajuda Royal Palace - Furniture, tapestry and painting collection
•  Museu da Cidade - It houses a large collection, including paintings, drawings, engravings, 

glazed tiles and sculpture, showing the evolution of Lisboa from prehistory until the beginning 
of the 19th century.

•  Museu Ricardo Espirito Santo - Important decorative art collection in the ambience of an old 
Portuguese manor house

•  Museu do Teatro - Collection of costumes and stage props, stage models and costume de-
signs, photographs, posters, programmes, manuscripts, scores, portraits and cartoons. Next to 
Museu do Traje, amid a beautiful common park

•  Museu do Traje - Its collection illustrates the history of court and folk clothing throughout the 
ages. The museum also mounts temporary exhibitions of  fashion design, accessories and jew-
ellery.

•  Museu Vieira da Silva & Arpad Szenes - Painting Collection.

Parks and Gardens
•  Jardim Botânico - alongside the Academy of  Sciences, one of  the most beautiful in Europe has 

an usual display of more than 20,000 exotic plant species.
•  Parque Eduardo VII - with its fascinating "Estufa Fria", a magnificent glass plant hot house with 

magnificent subtropical flora.
•  Parque Ecológico de Monsanto - ecological park covering an area of 300,00 square metres, 

provides the perfect interplay between man and nature and offers visitors a close contact with 
wild animals and vegetal species.

•  Zoo - set in the lovely Laranjeiras Park, one of  the richest zoos with more than 2,000 animals 
and the best dolphinarium in Europe, is definitively one of the nicest in the world, also the Ani-
matrix playground for children.

Remarkable Churches and Palaces
•  Sé Patriarcal [Cathedral] - Build in 1150, blends today a variety of succeeding architectural 

styles.
•  São Vicente de Fora [Alfama] - St. Vincent. Italianate, rebuilt in the XVI century.
•  Santa Engrácia [Alfama] - The National Pantheon, with its high dome.
•  São Miguel  [Alfama] - Built in the 17th century, and restored in the18th.
•  São Roque [Bairro Alto] - Featuring the most lavishly decorated chapel [baroque] and holding a 

remarkable Sacred Art Collection.
•  Palácio da Ajuda - The largest in the city, brimming with art works and curiosities.
•  Palácio Marquês de Fronteira - Private estate with elegant gardens with remarkable tiles.
•  Palácio dos Condes de Óbidos - XVIII Palace rich in marble and fine tiles, housing the head-

quarters of  the Portuguese Red Cross.
•  Palácio Nacional de Queluz - A rococo Royal Palace with beautiful gardens, just outside Lis-

boa.



Lisboa Card
The visiting card for Lisboa is the easiest, most convenient and independent way to see Lisboa. 
Available for 1, 2 or 3 days, it entitles the holders to:

•  Free and unlimited travel on the city's tramway, bus, elevator and underground transportation 
networks [except for non regular services].

•  Free entrance in most municipal and national museums and monuments.
•  10 to 50% discount in other places and services of interest to visitors.

For more information, visit the http://www.atlx.pt/ website. Tickets cost 13.50 EUR (24h), 23.00 
EUR (48h), and 28.00 EUR (72h), for adults.

Lisbon Nightlife
With whole areas of  the city being turned over to the pursuit of  pleasure and traffic jams at 04h00-
05h00 at the weekend, it is obvious that Lisbon is a city that takes its nightlife seriously. Tradition-
ally the nightlife centre has been Bairro Alto, with its fado clubs, traditional, canteen-style bars and 
upscale discos. The simplest thing is to walk in and out of a number of  them, ordering an imperial 
(half pint), or a caneca (pint) if the place looks especially inviting. The bars are open until 04h00, 
often with lock-ins. The minimum age for purchasing alcohol is 16 years. Much of the action has 
moved on to the Docas  (Docks) district, just to the east of Ponte 25 de Abril. One bar after another 
occupies a row  of converted warehouses at the Doca de Santo Amaro, with a crowded promenade 
and tables out front. Back towards the city the Doca de Alcântara has emerged over the last few 
years as the new  place of  choice for Lisbon's moneyed professionals and 'in' crowd. At around 
02h00 many locals head to the multitude of  Lisbon discos, which rock until 06h00 or later.

Bars
Along the row  of buildings east of  Ponte 25 de Abril, you can take your pick of the many competing 
bars and disco places. Finding a place in Bairro Alto is a bit more complicated - the best thing to do 
is to walk uphill from the Praça Luís de Camões, just to the west of the Chiado metro station. Rua 
da Atalaia is one of the more lively streets.

Casinos
Casino Estoril is one of  the largest and best known in Europe. Visitors must be over 18 years, wear 
smart-casual attire and provide ID.

Live music
Fado is a form of  music that developed in Lisbon in sailors' bars in the late eighteenth century. It is 
a mournful, romantic singing style that fits somewhere between blues and flamenco. 

About Portugal
Portugal is a country of  astonishing beauty and diversity, not to mention clear blue skies and 
friendly, courteous people. Pick any destination and the view  from your window  might be a rugged 
stretch of  windswept coastline (Cabo do São Vicente, Castelejo, Cabo Espichel), a pristine beach 
where fishermen mend their nets beside brightly painted sardine boats (Albufeira, Bordeira, Praia 
do Camilo) or a cobbled street overlooked by dazzling whitewashed houses with wooden balconies 
and red-tiled roofs.

Portugal is a land of  infinite options. You can mingle with the crowds in one of the more sophisti-
cated beach resorts or wander through the medieval quarters of  historic cities like Lisbon, Porto, 
Braga or Coimbra.

To explore the more remote beauty spots (car hire is relatively cheap, driving a delight) stay over-
night in a romantic pousada - a converted farm, monastery or manor house enjoying a wonderful 
setting - an amazing bargain. If it's an activity holiday you're looking for, Portugal is one of Europe's 
premier golfing destinations while the tennis schools are second-to-none.

You could try your hand at big game fishing or horse riding, learn how  to windsurf or water ski. 
Other unmissable experiences include Fado (Portugal's answer to soul music), country fairs where 
centuries old folk traditions are lovingly reenacted, Port wine tastings and mouthwatering fish sup-
pers. Portugal is a country ripe for discovery.



Transportation

HOW TO GET TO LISBON

Getting to Lisbon - By Air  
 Lisboa is just a few  hours flying away - 6/8 hours from North America and 2/3 hours from most 
European cities. The airport, which had the world's highest passenger growth rate in 1998, is lo-
cated seven kilometres (four miles) north of the city and is served by major international airlines. 
The national airline is TAP Air Portugal, the official carrier of the event.

Airport Facilities
First aid, bureaux de change, post office, left-luggage, restaurant and bar are all open 24-hours. 
There are also duty-free (and other) shops, tourist information (06h00-00h00), a bank and several 
car hire companies.
!• ! Tel: +351 21 841 3700
!• ! Fax: +351 21 840 1837

Welcome Desk
The office of  the official travel agency ABREU, located right at the arrivals hall of Lisboa airport, 
provides personalized assistance to the incoming participants. This welcome desk will be open 
09h30-13h00 and 14h00-18h00.

Transport to the city
The AeroBus departs every 20 minutes (07h00-21h00) to the city centre (journey time: 20 minutes) 
and the Cais do Sodré railway station. Local buses 5, 8, 22, 44 and 83 operate 06h00-21h30 and 
bus 45 runs until 01h15. Taxis are available 24-hours a day. The journey time to the city center 
lasts 15-30 minutes and costs 10-15 EUR.

Getting to Lisbon - By Road 
Traffic drives on the right in Portugal and international traffic signs are used. The minimum age for 
driving is 18 years. Speed limits are 120kph (74mph) on motorways, 90 kph (56 mph) outside built-
up areas and 50 kph (30 mph) in towns.

Tolls are charged on most motorways. Motorways are indicated by the prefix 'A'; minor roads by 
the prefix 'N'. Both International Driving Permits and national driving licenses are accepted.

A Green Card and third-party insurance are compulsory, as well as two warning triangles. Seat 
belts must be worn and children should travel in the rear seat.

The Automóvel Club de Portugal (ACP) is the national motoring association (telephone: +351 21 
318 0100, +351 21 942 9103 - emergency) and will assist motorists whose automobile club has a 
reciprocal agreement.

Routes to the city
The A1 Auto-estrada do Norte extends from Porto to Lisbon and the A8 arrives from destinations to 
the north and west of  the city. The A9 bypasses Lisbon, connecting the A1, A8 and the A5, which 
links Lisbon with Cascais and the beaches. The A2 Auto-estrada do Sul arrives from the Algarve 
via Almada and the Ponte 25 de Abril. The A12 crosses the Ponte Vasco da Gama, offering a less 
congested route into the city.

PUBLIC TRANSPORTATION 
There is a wide inexpensive network in all towns and cities. In Lisboa, city of  the seven hills, you 
can choose between bus, underground metro, elevators, electric trams or railway, within the city or 
to the suburbs. Trains and express bus service also links the main towns of the country.
Bus/tram tickets can be purchased in the vehicles, from the driver, or at any ticket vendor. Metro 
tickets must be purchased at the Metro stops. There are passes for bus/tram/metro trips valid for 1 
or 5 days (7 colinas card, available at Carris ticket outlets and at Metro stops).



HOW TO GET TO THE VENUE
Given the historical landmarks located in the Belém area, no large hotels are built near CCB, so 
participants in conferences usually choose one of the many hotels in the downtown area or in the 
Praça de Espanha area, and take public transportation to Belém. As an alternative, one can 
choose a hotel near Estoril and Cascais, and take the train along the river coast.
Most of the hotels listed in the conference website are located near Underground (Metro) stops. 
Taking the Green Metro line (linha verde) in the direction of Cais do Sodré and getting out at that 
last stop is surely the quickest way to reach the river bank for hotels near this line. Once in Cais do 
Sodré, one can walk to the next tram/bus stop, and take either buses no. 14, 28, 43 or tram 
(eléctrico) no. 15 which follows a route almost parallel to the river. Alternatively, one can take the 
train and get out at the Belém stop. The whole route should not take more than 40 minutes.
Taking the Yellow  Metro Line (linha amarela) in the direction of Rato and getting out at that last 
stop is another possibility for hotels near this line. From Rato, one can take buses no. 27 or 49 to 
CCB.
Hotels located near Praça de Espanha and Olaias are served by Bus no. 56, which takes about 15 
min, with no traffic, to get to stop R. Junqueira. There you can change to tram no. 15, or buses no. 
49, and 51, which take another 10-15 min. to CCB.
Alternatively, the hotels near the Blue Metro Line (linha azul) can also be reached by changing at 
the last stop (Baixa-Chiado) to the Green Line and following the directions above.



Map of Venue
Centro Cultural de Belém (CCB)

1st FLOOR 

 

 

 

2nd FLOOR 

 

O1 

Grande Auditório 

P2 

Foyer II 

S1 

Calempluy 
 

P1 

Foyer I 

P3 

Foyer Cal. 

Internet 
café 

O2 

Siaca 
O3 

Quedá 

Registration 



General Conference Information

OFFICIAL PROGRAM

Opening Ceremony
•  Date and time: 10h00 - 11h00, Monday, September 5, 2005
•  Place: Grande Auditório, 1st floor, CCB

Closing Ceremony
•  Date and time: 16h00 - 18h00, Thursday, September 8, 2005
•  Place: Grande Auditório, 1st floor

SOCIAL PROGRAM

Welcome Reception
•  Date and time: 18h30 - 19h30, Monday, September 5, 2005
•  Place: Mosteiro dos Jerónimos

The Welcome Reception will take place at the Claustros do Mosteiro dos Jerónimos (Cloisters 
of the Jerónimos Monastery) on Monday evening, right after the last session. All general par-
ticipants, including students, are invited. Any accompanying person is required to purchase a 
ticket at the registration desk.

Student Reception
•  Date and time: 19h00 - 20h00, Tuesday, September 6, 2005
•  Place:

The Student Reception, sponsored by IBM Research, will be held at Hawaii, a bar downtown. 
All the student attendants are invited by ISCA. (Students only).

Scientific Review Committee Reception
•  Date and time: 19h00 - 20h00, Tuesday, September 6, 2005
•  Place: Castelo São Jorge

As a way to show  our gratitude to the many reviewers who help guarantee the high scientific 
level of this conference, there will be a reception for them. The Scientific Committee Reception 
will be hosted by Lisbon's city council (Câmara Municipal de Lisboa), at Castelo de S. Jorge. 
Transportation will be arranged from CCB (be at the lobby at 18h15). 

All the Scientific Review  Committee members are invited. (Scientific Review  Committee mem-
bers only).

Banquet
•  Date and time: 19h30, Wednesday, September 7, 2005
•  Place: Kais Restaurant

All participants are invited to the banquet on Wednesday evening. Please join us at Restaurant 
Kais, and appreciate the best of Portuguese cuisine. Located on the river side, next to the train 
station SANTOS, Kais is a renovated tram warehouse from the end of the nineteenth century, 
with a wonderful decoration and live music.

All general participants including students are invited. Any accompanying person is required to 
purchase a ticket at the registration desk.



REGISTRATION

Registration Desk
•  Operation Hours: Sunday, September 4, 08h00 - 18h30,
                                Monday, Sep. 5 to Thursday, September 8, 2005, 08h00 - 18h00
•  Place: Lobby of  1st floor, CCB

Participants will receive, upon registering, a registration packet containing a name tag, 1 CD-
ROM Proceedings, 1 Conference Program and Abstract Book, 1 Banquet ticket, a Certificate of 
Attendance, coupons and some information materials.

Name Tag
Participants are requested to wear the name tag throughout the entire conference. Your badge will 
be your pass to enter the conference centre. The tag will list the participant’s name, affiliation and 
country.
Cost for replacing a lost or mislaid badge: 10 €.

Proceedings
Every participant will be offered the official CD-ROM Proceedings.

INTERNET CAFE
•  Operating Hours: Monday, September 5 to Thursday, September 8, 2005, 08h00 - 18h00
•  Location: Room A1, 1st floor

Participants can use computers with Internet at the Internet Lounge free of  charge. Wireless 
Internet is also available.

MESSAGE AND ANNOUNCEMENT BOARD
Participants can exchange messages and get useful information regarding the conference through 
the Message and Announcement Board located near the registration desk.

HOTEL/TOUR DESK
•  Operation Hours: Sunday, September 4, 08h30 - 18h00, Monday
•  Place: near the registration desk

A designated travel agency will be on-site during the conference. Participants can consult their 
tour program at the tour desk located.

LIABILITY AND INSURANCE
Neither the organizers nor ISCA is liable for any losses, injury or damage to persons or property, 
regardless of the cause. Participants are recommended to arrange for their personal travel and 
health insurance.



Interspeech 2005 Schedule

UNDERSTANDING SESSION NAMES
Each session is labelled by a four-character code. The first character defines the day of  the week . 
The next character defines the time slot of  the session within the day. The last two characters de-
fine the place of the session within the parallel sessions of  the same slot. The type of  the session 
(O-oral, P-poster, S-special and oral) is defined by the third character.

For example: 4BO3, is an oral session on Wednesday, between 10h00 and 12h00 in room O3.

Design Language

Research II

18h00 ISCA General Assembly

19h30 Banquet

Day 5: Thursday, September 8

Oral Poster

O1 O2 O3 S1 P1 P2 P3

08h30

A

4AO1

Panel: Ubiquitous Speech Processing

09h30 Coffee Break
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I
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12h00 Lunch
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Coding and
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Spoken

Language

Translation II

5CS1

Speech

Inversion
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Modelling

and Speech

Technology II

5CP2

Topics in

Speech

Recognition

5CP3a

Discourse and

Dialogue II

5CP3b

Spoken

Language

Understanding II

15h30 Coffee Break

16h00

D

5D01

Closing Session

18h00

Session Names

1st Character 2nd Character 3rd & 4th Characters

Day Time Slot Room Code

1 - Sunday

2 - Monday

3 - Tuesday

4 - Wednesday

5 - Thursday

A - 08h30 to 09h30

B - 10h00 to 12h00

C - 13h30 to 15h30

D - 16h00 to 18h00

O1 - Grande Auditório (1st floor)

O2 - Sala Siaca (2nd floor)

O3 - Sala Quedá (2nd floor)

S1 - Sala Calempluy (1st floor)

P1 - Foyer I (1st floor)

P2 - Foyer II (2nd floor)

P3 - Foyer Calempluy (1st floor)
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Conference Schedule

Day 1: Sunday, September 4

Tutorial

O2 O3 S1

09h00 T1
Languages for Developing
Multimodal Applications
James A. Larson, Intel Corp.

T2
VoIP Technology and Speech
Applications
Gerald Karam

Giuseppe Di Fabbrizio, AT&T Research

T3
Usability Theory and Practice in
Speech-Based Interaction System
Design
Fang Chen, Chalmers Un. Tech.,

Kristiina Jokinen, Univ. Helsinki

12h30 Lunch

14h00 T4
Visions, Technology and Business
of Conversational Machines
Mazin Gilbert, AT&T Research

Roberto Pieraccini, IBM Research

T5
Forensic Speech Science
Anders Eriksson, Gothenburg Univ.,

Andrzej Drygajlo, EPFL

T6
Building Synthetic Voices
Alan Black, CMU

17h30

Day 2: Monday, September 5

Oral Poster

O1 O2 O3 S1 P1 P2 P3

10h00
A

2A01
Opening Session

11h00
B

2B01
Keynote Speaker I - ISCA Medalist

12h00 Lunch

13h30
C

2CO1
Speech
Recognition -
Language
Modelling I

2CO2
Prosody in
Language
Performance I

2CO3
Spoken
Language
Extraction /
Retrieval I

2CS1
The Blizzard
Challenge
2005

2CP1a
New
Applications

2CP2a
Acoustic
Processing
for ASR I

2CP3
Signal
Analysis,
Processing
and Feature
Estimation I

2CP1b
E-learning
and Spoken
Language
Processing

2CP2b
Speech
Recognition -
Adaptation I

2CP1c
E-inclusion
and Spoken
Language
Processing I

15h30 Coffee Break

16h00
D

2DO1
Robust
Speech
Recognition I

2DO2
Speech
Perception I

2DO3
Spoken
Language
Understanding
I

2DS1
E-inclusion
and Spoken
Language
Processing II

2DP1
Paralinguistic
and
Nonlinguistic
Information in
Speech

2DP2a
Issues in
Large
Vocabulary
Decoding

2DP3
Signal
Analysis,
Processing
and Feature
Estimation II2DP2b

Spoken
Language
Extraction /
Retrieval II

18h00

18h30 Welcome Reception

19h30

Day 3: Tuesday, September 6

Oral Poster

O1 O2 O3 S1 P1 P2 P3

08h30
A

3AO1
Keynote Speaker II
Fernando Pereira, Univ. of Pennsylvania

09h30 Coffee Break

10h00
B

3BO1
Speech
Recognition -
Language
Modelling II

3BO2
Spoken
Language
Acquisition,
Development

3BO3
Multi-modal /
Multi-media
Processing I

3BS1
Emotional
Speech
Analysis and
Synthesis

3BP1
Spoken /
Multi-modal
Dialogue
Systems I

3BP2
Robust
Speech
Recognition II

3BP3
Speech
Production I
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Day 1: Sunday, September 4

Tutorial
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09h00 T1

Languages for Developing

Multimodal Applications
James A. Larson,  Intel  Corp.
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Giuseppe Di Fabbrizio, AT&T Research
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Fang Chen,  Chalmers Un.  Tech.,
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of Conversational Machines
Mazin Gilbert,  AT&T Research
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Building Synthetic Voices
Alan Black, CMU
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Day 3: Tuesday, September 6
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Tutorial 1

Languages for Developing Multimodal Applications
James A. Larson, Intel Corp.

Room O2 (sala Siaca), Sunday, September 4th, 9h00 to 12h30

Overview
Many user interface experts feel that the next user interface wave will be multimodal — enabling users to 
speak and/or write in addition to typing and pointing. Opportunities and challenges for application developers 
include developing richer and more natural user interfaces, especially on small, portable electronic  devices. 
Multimodal user interfaces will  enable new applications not possible with traditional GUIs, and provide ac-
cessibility to physically or mentally challenged individuals enabling them to effectively interact with comput-
ers and with the rest of the world through computers.

Developers require unique skills to develop multimodal applications. The World Wide Web Consortium’s 
Multimodal Interface Framework identifies languages for developing multimodal applications which include 
the Speech Recognition Grammar Specification (SRGS), InkML, Semantic  Interpretation, and Extended Mul-
tiModal Annotation (EMMA). In addition, commercially available languages for managing multimodal dialogs 
include SALT and X+V. An understanding of these languages is essential for defining multimodal user inter-
faces and applications.

This tutorial describes how to use standard, commercially available development languages to specify a 
variety of multimodal user interfaces. During this tutorial you will learn which applications lend themselves to 
multimodal user interfaces, analyze the use of different input modes for various situations, develop multimo-
dal application code snippets using W3C standard languages for multimodal applications, and evaluate the 
strengths and limitations of various multimodal dialog manager strategies.

This introductory tutorial is targeted for managers, designers, and implementers who anticipate developing 
multimodal applications and human factors practitioners who develop and apply multimodal user interface 
guidelines. A general understanding of HTML and visual  Web page design is assumed.

Presenter
James A. Larson is the co-chair of  the W3C Voice Browser Working Group, which recently 
adopted VoiceXML 2.0 as the basis for its W3C Speech User Interface Framework. Dr. Larson is 
a columnist for Speech Technology  Magazine and teaches courses in speech and multimodal 
applications at  Portland State University  and at The Oregon Graduate School in The Oregon 
Health and Sciences University. He is the manager of  Advanced Human Input/Output at the Intel 
Communications Division. Dr.  Larson’s book, VoiceXML — An Introduction to Building Speech 
Applications is available from Prentice Hall. His self-paced instruction CD, VoiceXML Guide, is 
available at www.vxmlguide.com.



Tutorial 2

VoIP Technology and Speech Applications
Gerald Karam, AT&T Research

Giuseppe Di Fabbrizio, AT&T Research

Room O3 (sala Quedá), Sunday, September 4th, 9h00 to 12h30

Overview
Voice over IP (VoIP) will eventually eclipse circuit switching as the access channel  for network based speech 
applications. From call  centers to PBXs to consumer applications, voice is now routinely delivered using 
VoIP. Compared to the traditional circuit switched network, voice transmission over IP presents many chal-
lenges (packet loss, latency, network jitter, coder distortions). However, the recent introduction of Multiproto-
col  Label Switching (MPLS) into large telecommunication carriers networks, allowed Quality of Service (QoS) 
making VoIP services mainstream. Speech recognition technologies are likely going to play an important role 
in this scenario, especially considering the wealth of end-point client devices with different display and mul-
timedia capabilities. Web-based customer contact centers, for example, will provide access from any-device 
with on-line, friendly spoken interfaces resulting in better user experience and call center costs reduction.

This tutorial seeks to educate the speech technologist about VoIP principles, architecture, protocols and ap-
plications, based on the Session Initiation Protocol  (SIP) standard. The presentation will have two parts: the 
first part will focus on VoIP technology with numerous real  world example illustrating telephone services that 
include VoiceXML platforms, SIP application services, web technology and audio mixing. The second part 
will  emphasize the impact of VoIP on the speech channel  and applications, and explore technology synergy 
and new service opportunities that might benefit from natural  language speech technology and VoIP integra-
tion. Ranging from simple click-to-dial capability to full-fledged multimodal services, the tutorial will  provide 
system demonstrations based on currently deployed technology and more advanced research prototypes 
exploiting the multimedia capabilities of different VoIP clients.

Presenters
Gerald M. Karam is  Director,  IP Services Research with AT&T Labs - Research in Florham 
Park NJ. Previously,  he was an Associate Professor in the Department. of  Systems and Com-
puter Engineering at Carleton University  in Ottawa, Canada and Director of  the Ottawa-Carleton 
Institute for Electrical Engineering. An Ottawa native, he received his Ph.D. in Electrical Engi-
neering from Carleton University  in 1987, his M.Eng. (EE) from Carleton in 1984, and his 
B.A.Sc.  (EE) from the University  of  Ottawa in 1982.  Since joining AT&T in 1995, his primary 
research has been on new platforms for consumer and business telephone services that  exploit 
synergies between internet technology  and the public switched telephone network. His work has 
lead to several service trials for both consumers and businesses, and the launch of  a new busi-
ness for AT&T - AT&T CallVantage(sm) Service. He was also featured in AT&T's 2004 Summer 
Olympics Advertising campaign for AT&T CallVantage Service. Gerald was instrumental in the 
development of  the VoiceXML specification, where he was a co-creator and co-author of 
VoiceXML 1.0,  and VoiceXML Forum. For these efforts he received an AT&T Science and Tech-
nology  Medal in 2004. He is an IEEE Senior Member,  has served in many  volunteer positions, 
receiving a IEEE Third Millenium Medal in 2000 and the 1998 Regional Activities Board Innova-
tion Award.

Giuseppe Di Fabbrizio graduated in electrical engineering (MSEE) from the Politecnico di 
Torino,  Torino,  Italy  in 1990. From 1990 to 1995, he was a senior researcher with Telecom Lab 
Italia (formerly  CSELT), Torino.  In January  1996, he joined AT&T Labs - Research in Florham 
Park,  NJ, as senior researcher where he is currently  member of  the Speech Services Research 
Laboratory. During his carrier he mainly  conducted research on spoken dialogue systems, natu-
ral language processing and speech services, and published more than 30 papers on these 
subjects. He was instrumental in the development and deployment of  the AT&T VoiceTone® 
Dialog Automation product for the AT&T business enterprise customers. He received the AT&T 
Exceptional Achievement Award in 2003 and the AT&T Research Excellence Award in 2002. Di 
Fabbrizio is a member of  the International Speech Communication Association (ISCA), the As-
sociation for Computational Linguistics (ACL), a Senior Member of  the Institute of  Electrical and 
Electronics Engineers (IEEE) and member of  the IEEE Computer Society.



Tutorial 3

Usability Theory and Practice in Speech-Based Interaction System Design
Fang Chen, Chalmers University of Technology, Sweden

Kristiina Jokinen, University of Helsinki, Finland

Room S1 (sala Calempluy), Sunday, September 4th, 9h00 to 12h30

Overview
The rapid development of speech-based human-computer communication systems and multimodal control 
interfaces has led to the view that we are interacting with agents, capable of supporting flexible interaction 
and natural  performance by human beings. However, the development of such systems often falls short of 
usability issues and proper analysis of what it means to interact in a natural way. In this tutorial  we explore 
requirements for natural and cooperative interaction and study features that add to user satisfaction and 
should thus be taken into consideration in interaction system design. We discuss various cognitive and 
human-computer interaction theories as the foundation for multimodal interface design, describe usability 
guidance and recommendations for the design of such interfaces and provide an overview of the techniques 
to model natural interaction in practical systems.

The first part of the tutorial  will cover cognitive and usability theories relevant to the design of speech inter-
action system. An overview of different cognitive theories related to human information processing, language 
and speech capacities gives the primary understanding of human brain, and leads to computational model-
ling of human behaviour. Ecological approach to the system design provides semantic  aspects of human 
work, including knowledge of the work domain, environmental constraints, and the workers competence. The 
tutorial  will also introduce human factors engineering as a source of guidance for speech interface design. 
The issues related to human speech variability, such as gender and age differences, voice quality, speaker 
stress, and user dialect will be presented, and recommendations for resolving some of the problems related 
to this kind of variability will be discussed. Also different theories on usability, design and evaluation method-
ologies will be studied. As the view of usability is changing due to technological development and increase in 
the quality of living, it is important to understand the user's needs and limitations in order to design interac-
tion systems that meet the future users' desires.

The second part of the tutorial  will cover the design aspects of spoken conversational systems. To have a 
deeper understanding of the usability issues for the design of future speech-based interaction systems, we 
will  investigate spoken dialogue systems as an application example. We will  review various approaches to 
modelling human-computer dialogues, and provide an overview of the basic  techniques and methods used in 
building practical  dialogue systems. We will  then discuss possibilities for making the dialogues more flexible 
and natural  by taking some human communication aspects into account. Especially, we will focus on Con-
structive Dialogue Management so as to model  aspects of spoken interaction that contribute to rational and 
cooperative interaction, and on adaptation so as to take different users with their different capabilities and 
expectations into account.

Presenters
Fang Chen is an associate professor at the Computing Science Department, Chalmers Univer-
sity  of  Sweden. She has been working in Human Factors and Ergonomics research for over 20 
years and has published over 20 papers in the cognitive science specially  related to speech tech-
nology  application. Chen has over 20 years teaching and research experience on ergonomics, 
human factors and human-computer interaction.  She has been teaching on human cognition, 
human-computer interaction, usability  and user-centered design, and 
research methodology  in undergraduate and graduate level. In the past 8 
years, her research interests are focused on speech and multimodal 
interaction design in different applications.

Kristiina Jokinen is a Professor of  Language Technology  at the University  of  Helsinki.  She 
has played a leading role in several academic and industrial research projects concerning spo-
ken dialogue systems, cooperative communication,  adaptation, and multimodality. She has pub-
lished a large number of  articles and papers, organized many  workshops in major international 
workshops, and given several invited talks and seminars. She is the secretary  of  the SIGDial, 
the ISCA/ACL Special Interest Group for Discourse and Dialogue.



Tutorial 4

Visions, Technology and Business of Conversational Machines
Roberto Pieraccini, IBM T.J. Watson Research Center

Mazin Gilbert (Formerly Mazin Rahim), AT&T Labs - Research

Room O2 (sala Siaca), Sunday, September 4th, 14h00 to 17h30

Overview
After many years of research, spoken language communication with computers is becoming part of everyday 
life. Thousands of interactive applications using spoken language technology - conversational machines - 
are only a phone call  away, allowing hundreds of thousands of users each day to access information and 
perform transactions. Speech recognition, language understanding, text-to-speech synthesis, machine 
learning, and dialog management are the main technological  enablers of this revolution. Beyond research, 
this technology is also becoming part of an industry which is evolving with standards, platforms, architec-
tures, business models, and differentiated market sectors. While it took more than 50 years of research to 
reach the point where we are today, a large number of issues need to be solved before computers can dis-
play language conversational capabilities comparable to humans.

Contents
This tutorial will present a broad view of the following areas:

• The Visions: historical perspective of the technology and business drivers that led to the creation of con-
versational machines.

• The Technology: theoretical and practical perspective on the technologies and research challenges be-
hind conversational machines, including speech synthesis and recognition, robustness, parsing, language 
understanding, semantic classification, named entity extraction, translation, information retrieval, dialog 
management, and multimodal/multimedia technologies.

• The Business: the role of conversational machines, emerging standards, business opportunities and 
current best practices in the enterprise market (e.g., call centers, help desk), the consumer market (e.g., 
personal and multimodal wireless hand-held devices, home appliances, automotive applications), and the 
government sector (e.g., surveillance, disaster response, information mining).

This tutorial  is targeted to all individuals who would like to acquire a broader understanding of the current 
conversational technology landscape. Videos, live demos, and field reports will  be used to illustrate the im-
pact and trends of the technology.

Presenters
Roberto Pieraccini graduated in electrical engineering from the Universita degli Studi di Pisa, 
Pisa,  Italy, in 1980. From 1981 to 1990 he was a researcher with CSELT (Torino, Italy). In June 
1990 he joined AT&T Bell Laboratories (Murray  Hill, NJ) as a Member of  Technical Staff, and 
from 1995 to 1999 he was with AT&T Shannon Laboratories (Florham Park,  NJ). From Novem-
ber 1999 to August 2003 he was director of  R&D for dialog technology  at SpeechWorks Interna-
tional.  He is now with the Human Language Technology  department of  IBM T.J. Watson Re-
search in Yorktown Heights. During his carrier he conducted research on speech recognition, 
language modeling, spoken dialog systems and machine learning, and authored more than 100 
papers on these subjects.

Mazin Gilbert (formerly  Rahim) received the Ph.D. degree in Electrical Engineering and Elec-
tronics from the University  of  Liverpool, England. He is  the Director of  the Spoken Language 
Understanding and Dialog Division at AT&T Labs Research. His research lies in the areas of 
speech and language processing, machine learning, speech data mining, and spoken and mul-
timodal dialog systems. Mazin has been instrumental in driving the speech and language re-
search and software tools that led to the AT&T VoiceTone® offer in 2003. He has over seventy 
technical publications and is the author of  the book "Artificial Neural Networks for Speech 
Analysis/Synthesis" (London: Chapman and Hall,  1994). He holds 11 US patents and is  a recipi-
ent of  several national and international awards. He is a Senior Member of  the Institute of  Elec-
trical and Electronics Engineers (IEEE). He is currently  the Chair of  the CAIP Industry  Board at 
Rutgers University, Chair of  the IEEE Speech Technical Committee and a Teaching Professor at 
Princeton University.



Tutorial 5

Forensic Speech Science
Anders Eriksson, Gothenburg University, Sweden

Andrzej Drygajlo, Swiss Federal Institute of Technology Lausanne (EPFL)

Room O3 (sala Quedá), Sunday, September 4th, 14h00 to 17h30

Overview
Forensic speech science (FSS) is a form of applied speech science whose importance for society is in-
creasing almost by the day. Results of FSS based investigations may be of pivotal  importance at any stage 
of the course of justice, be it the very first police investigation or a court trial. It has become obvious that this 
particular research effort is needed in the transdisciplinary domain of adaptation of the state-of-the-art 
speech processing techniques in order to meet present needs and imminent challenges of the criminalistic 
real world, such as the widespread use of cellular telephones and other modern voice communication sys-
tems. But FSS interest for speech science research in general goes far beyond its practical  implications. It is 
hard to imagine, in fact, what aspects of speech science that would seem totally irrelevant with respect to 
forensics. By saying so we have acknowledged the potentially enormous width of the subject.
In our tutorial, however, we will  focus on three important topics.
First we will position this area of speech science in its historical context. We will  describe the development 
from its early beginnings with Phonoscopy in Stalin's USSR and Voiceprints in the USA to the present situa-
tion by giving you a glimpse of the advances as well as the controversies.
Secondly we will present one of the main fields of research in the area - forensic  speaker recognition both by 
humans and machine - and what we can and cannot do and how our present knowledge can be applied in a 
forensic setting. In particular we will  describe how new and interesting methods in the field of biometrics can 
be applied in forensic  speaker recognition.
Lies and deception are age-old problems in forensic  investigations. It is therefore not surprising that many 
people have tried to find ways of detecting deception. We will  describe attempts to use the information con-
veyed by the human voice in lie detection and recent experiments using brain scan methods (fMRI) to ap-
proach this problem. In the description of these efforts we will also make an attempt to draw the line between 
methods, the use of which in forensics, can be justified on scientific grounds and methods which are specu-
lative at best and outright bogus in the worst case.

Presenters
Anders Eriksson is professor of  phonetics at the Department of  Linguistics at Gothenburg 
University. He received his M.Sc. in solid state physics from Gothenburg University  in 1965. He 
worked as a teacher of  physics and mathematics for many  years before turning his attention to 
linguistics. In the late eighties he worked on speech synthesis development at  Swedish Telecom. 
He received his Ph.D. in general linguistics from Gothenburg University  in 1991.After working at 
the departments of  linguistics,  first at Umeå University  and later Stockholm University  he joined 
the Linguistics Department in Gothenburg in 2001. His  scientific work has focused on speech 
rhythm, speech perception,  particularly  in the area of  paralinguistic phonetics, and lately  forensic 
phonetics.

Andrzej  Drygajlo received his M.Sc. and Ph.D. (summa cum laude), 
both in Electronics Engineering, from the Silesian Technical University, 

Gliwice, Poland, in 1974 and 1983 respectively. Since 1990 he has been affiliated with the Swiss 
Federal Institute of  Technology  at Lausanne (EPFL) where presently  he works as a Research 
Associate. In 1993 he created the EPFL Speech Processing Group (GTP) and then the EPFL 
Speech Processing and Biometrics Group (GTPB).  At present, his main research activities in-
clude technological, methodological and legal aspects of  biometrics for security  and forensic 
applications.  Dr. Drygajlo,  has a wide experience in conducting national and international re-
search projects in speech processing and biometrics, in particular in the speaker recognition 
domain.  In this domain, he developed with his Ph.D. students some pioneering approaches, 
among others Bayesian interpretation of  evidence in forensic automatic speaker recognition 
using corpus based methodology. Dr. Drygajlo is  a founding member of  the Expert Working 
Group for Forensic Speech and Audio Analysis of  ENFSI (European Network of  Forensic Sci-
ence Institutes).  Currently  he conducts research and teaching in speech processing, man-
machine voice communication, forensic speaker recognition and biometrics at EPFL and in School of  Criminal Sciences 
(ESC) at the University  of  Lausanne.



Tutorial 6

Building Synthetic Voices
Alan W Black, Language Technologies Institute, Carnegie Mellon University

Room S1 (sala Calempluy), Sunday, September 4th, 14h00 to 17h30

Overview
This tutorial will  give an overview of the basic  techniques available for building synthetic voices for speech 
synthesis systems, including an actual example of voice building. 
The first part will describe the basic  components of a speech synthesis system covering the state of the art 
techniques used within them. Specifically:

• Text Analysis: "from characters to words", addressing issues of expansions of symbols, numbers, acro-
nyms etc and resolving homographs

• Linguistic  Analysis: "from words to how to say them", addressing issues in lexical entries, letter to sound 
rules and prosodic  modeling, (phrasing, intonation and duration).

• Waveform Synthesis: "from phones and prosody to waveforms" describing basic  techniques for making 
computers talk using recorded prompts, diphones, and general unit selection synthesis, with a variety of 
methods: concatenation, HMM-based generation synthesis and voice transformation techniques.

The second part will  describe the issues, and techniques to address them, in building new synthetic  voices 
(in English or other languages):

• defining a phoneset
• building a text analysis system
• building a lexicon and letter to sound rules
• build phrasing, intonation and duration models
• designing data bases for unit selection speech synthesizers (diphones, unit selection and/or limited do-

main)
• recording and labeling data
• evaluation of results

To illustrate the techniques a step by step example will  also be given building a (simple) synthetic voice from 
one of the participants.
This tutorial is based on the techniques, documentation and tools freely distributed through CMU's FestVox 
project (http://festvox.org) leading to voices that can be run on Edinburgh University's Festival Speech Syn-
thesis System, and CMU's small  foot print synthesizer Flite.
After the tutorial, participants should understand the basic components of a speech synthesis system and 
understand the steps involved in building new voices. Although results cannot be guaranteed, the information 
provided and the tools made available should be sufficient for participants to build their own synthetic  voices.

Presenter
Alan W. Black, is  an Associate Research Professor on the faculty  of  the Language Technolo-
gies Institute at Carnegie Mellon University. He is a principal author the Festival Speech Synthe-
sis System, a standard free software system used by  many  research and commercial institutions 
throughout  the world. Since joining CMU in 1999, with Kevin Lenzo, he has furthered the ease 
and robustness of  building synthetic voices through the FestVox project  using new techniques in 
unit selection,  text  analysis and prosodic modeling. Previously  he worked in the UK at Edinburgh 
University  and in industry  in Japan at ATR. He has a wide background in computational linguis-
tics and published in computational morphology, language modeling for speech recognition, 
computational semantics and most recently  in speech synthesis, dialog systems, prosody  mod-
eling and speech-to-speech translation. He is a strong proponent of  building practical imple-
mentations of  computational theories of  speech and language. He has a wide experience in 
teaching, both in the academic (undergraduate and graduate levels) and has given similar tuto-
rials as industrial seminars and at NAACL2001, and ASA2002.



Plenary Talk 1

The Multiple-Channel Cochlear Implant:   Interfacing Electronic      
Technology to Human Consciousness

Graeme M. Clark, Bionic Ear Institute, Melbourne, Australia
(ISCA Medalist)

Room O1 (sala Grande Auditório), Monday, September 5th, 10h00 to 11h00

Overview
Fundamental research on electrical  stimulation of the auditory pathways resulted in the Multiple Channel 
Cochlear Implant, a device which provides understanding of speech to severely-to-profoundly deaf people. 
The device, a miniaturized receiver-stimulator with multiple electrodes fed with power and speech data 
through two separate aerials was first implanted in a patient in 1978 as a prototype, and since 1982, was 
commercially produced by Cochlear Limited, Australia. Speech processing is based on the discovery that the 
sensation at each electrode is “vowel-like”. Initially, the second formant was coded as a place of stimulation, 
the sound pressure was coded as a current level, and the voicing frequency as a pulse rate. Further re-
search showed that there were progressively better open-set word and sentence scores for the extraction of 
the first formant in addition to the second formant (the F0/F1/F2 processor), the addition of high fixed filter 
outputs (MULTIPEAK) and then finally 6 to 8 maximal filter outputs at low rates (SPEAK) and high rates 
(ACE). All  the frequencies were coded on a place basis. World trials completed for the US FDA on late-
deafened adults in 1985 and in 1990 on children from two years to 17 years proved that a 22-channel coch-
lear implant was safe and effective in enabling them to understand speech both with and without lip-reading.

Presenter
Graeme M. Clark was born and raised in Australia.  He received the Bachelor of  Medicine 
(MB) and Bachelor of  Surgery  (BS) degrees in 1957, the Master of  Surgery  (MS) in 1968 and 
the Doctor of  Philosophy  (PhD) in 1969, all from the University  of  Sydney, Australia. In 1970 he 
became the foundation Professor of  Otolaryngology  at the University  of  Melbourne and he 
retired in 2004 to become full-time Director of  the Bionic Ear Institute, which he established in 
1984. After commencing research on electrical stimulation of  the auditory  pathways in 1967, 
Graeme Clark systematically  initiated and led the fundamental research resulting in the 
multiple-channel cochlear implant. It is  the first major advance in restoring speech perception 
in tens of  thousands of  severely-to-profoundly  deaf  people worldwide and has given spoken 
language to children born deaf  or deafened early  in life. Thus, it  is the first clinically  effective 
and safe interface between electronic technology  and human consciousness. In addition, Clark 
has played a key  role in the development of  the Automatic Brainwave Audiometer, the first 
method for objective accurate measurement of  hearing thresholds for low and high frequen-
cies in infants and young children, and the Tickle Talker, a device enabling deaf  children to 
understand speech through electro-tactile stimulation of  the nerves of  the fingers. Professor Clark holds honorary  doc-
torates of  Medicine (Hon. MD),  Law (Hon. LLD), Engineering (Hon.  DEng), and Science (Hon. DSc) from Australian and 
international Universities. His has also been made a Fellow of  the Australian Academy of  Science, a Fellow of  the Royal 
Society  of  London, and Honorary  Fellows of  the Royal Society  of  Medicine, the Royal College of  Surgeons of  England, 
and the Australian Acoustic Society. In 2004 he received the Australian Prime Minister’s Prize for Science, Australia’s 
pre-eminent  award in science and technology, and was made a Companion of  the Order of  Australia, the country’s high-
est  civil honour. In 2005 he received the Award of  Excellence in Surgery  from the Royal Australasian College of  Sur-
geons,  the A. Charles Holland Foundation International Prize in Audiology  and Otology, and the Royal College of  Sur-
geons of  Edinburgh Medal at  the College Quincentenary  celebrations.



Plenary Talk 2

Linear Models for Structure Prediction
Fernando Pereira, University of Pennsylvania, USA

Room O1 (sala Grande Auditório), Tuesday, September 6th, 8h30 to 9h30

Keynote Speaker introduced by Roberto Pieraccini.

Overview
Over the last few  years, several groups have been developing models and algorithms for learning 
to predict the structure of complex data, sequences in particular, that extend well-known linear 
classification models and algorithms, such as logistic regression, the perceptron algorithm, and 
support vector machines. These methods combine the advantages of discriminative learning with 
those of probabilistic generative models like HMMs and probabilistic context-free grammars. I will 
introduce linear models for structure prediction and their simplest learning algorithms, and exem-
plify their benefits with applications to text and speech processing, including information extraction, 
parsing, and language modeling.

Presenter
Fernando C. N. Pereira is the Andrew and Debra Rachleff  Professor and chair of  the de-
partment of  Computer and Information Science, University  of  Pennsylvania. He received a 
Ph.D. in Artificial Intelligence from the University  of  Edinburgh in 1982. Before joining Penn, he 
held industrial research and management positions at  SRI International, at AT&T Labs, where 
he led the machine learning and information retrieval research department from September 
1995 to April 2000, and at  WhizBang Labs, a Web information extraction company.  His main 
research interests are in machine-learnable models of  language and other natural sequential 
data such as biological sequences. His contributions to finite-state models for speech and text 
processing are in everyday  industrial use. He has 80 research publications on computational 
linguistics, speech recognition, machine learning, bioinformatics, and logic programming, and 
several issued and pending patents on speech recognition, language processing, and human-
computer interfaces.  He was elected Fellow of  the American Association for Artificial Intelli-
gence in 1991 for his contributions to computational linguistics and logic programming, and he 
is a past president  of  the Association for Computational Linguistics.



Plenary Talk 3

Spontaneous Speech: How People Really Talk, and Why Engineers 
Should Care

Elizabeth Shriberg, SRI and ICSI, USA

Room O1 (sala Grande Auditório), Wednesday, September 7th, 8h30 to 9h30

Keynote Speaker introduced by Mari Ostendorf

Overview
Most of the speech we produce and comprehend each day is spontaneous. This "speech in the 
wild" requires no special training, is remarkably efficient, imposes minimal cognitive load, and car-
ries a wealth of information at multiple levels. Spontaneous speech differs, however, from the types 
of speech for which spoken language technology is often developed. This talk will illustrate some 
interesting, important and even amusing characteristics of  spontaneous speech -- including disflu-
encies, dialog phenomena, turn-taking patterns, emotion, and speaker differences. The talk will 
overview  research in these areas, outline current challenges, and hopefully convince the more 
technology-minded members of  the audience that modeling these aspects of our everyday speech 
has much to offer for spoken language applications.

Presenter
Elizabeth Shriberg is a Senior Researcher in the speech groups at both SRI International 
and the International Computer Science Institute. She received a Ph.D. in Cognitive Psychol-
ogy  from U.C. Berkeley  (1994) and was an NSF-NATO postdoc at  IPO (the Netherlands, 
1995). Her main interest is spontaneous speech. Her work aims to combine linguistic knowl-
edge with corpora and techniques from speech and speaker recognition, to advance both 
scientific understanding and recognition technology. Over the last decade she has led projects 
on modeling disfluencies, punctuation, dialog, emotion, and speakers, using lexical and pro-
sodic  features. She has published over 100 journal and conference papers in speech science, 
speech technology, and related fields. She serves as an Associate Editor of  Language and 
Speech,  on the boards of  Speech Communication and other journals, on the ISCA Advisory 
Council, and on the ICSLP Permanent Council.



Plenary Talk 4

Panel on Ubiquitous Speech Processing

Room O1 (sala Grande Auditório), Tuesday, September 8th, 8h30 to 9h30

Moderator

   Roger K. Moore, University of Sheffield, UK

Panel Members

Alex Acero Jordan Cohen Paul Dalsgaard Sadaoki Furui

Microsoft Research,
USA

Voice Signals,
USA

Univ. Aalborg,
Denmark

Tokyo Institute of 
Technology, Japan

Overview
Recent years have seen significant advances in the capabilities of practical speech technology 
systems. A growing number of  ordinary people have either used dictation software to create docu-
ments on their own PC, spoken to Interactive Voice Response (IVR) systems or used voice-dialling 
on their mobile phone. Speech technology applications are certainly becoming more common-
place, but there is arguably someway to go before it could be called ‘ubiquitous’. For example, 
speech-based interaction is not commonly used in the home, at work, at school or on holiday.

In his book - ‘The Age of Spiritual Machines’ (Phoenix Press) – Ray Kurzweil predicts that lan-
guage user interfaces will be ubiquitous by 2009. He also says that the majority of text will be cre-
ated using continuous speech recognition, there will be listening machines for the deaf and that 
translating telephones will commonly be used for many language pairs.

A panel of experts drawn from academia and industry will discuss these issues and will address 
the core question “Will speech technology become truly ubiquitous and, if so, what applications will 
there be and when will it happen?”.
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