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&RQWHQWV&RQWHQWV

1. Introduction 4 slides
2. Mailman 4 slides
3. Multilingual speech outputs 3 slides
4. Multilingual dialogue handling 2 slides
5. Multilingual input handling 1 slide
6. Example 2 slides
7. Conclusions and future work 2 slides

Total: 18 slides



,QWURGXFWLRQ,QWURGXFWLRQ ��
Multilingual speech application development suffer from a lack 
of proper tools

We need to support multilingual:
• speech outputs (not only synthesizers)
• speech inputs (not only recognizers)
• dialogue management strategies

We must support:
• multiple components for different languages
• components which can be shared between languages
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,QWURGXFWLRQ,QWURGXFWLRQ ��
Interesting and problematic questions:

• when to use what language in different situations?

• how to model and present multilingual information?

• how to handle prosody in different languages?

• how to adapt dialogue handling to different languages?

• how to interpret multilingual speech inputs?

We need LQWHUDFWLRQ�PRGHOV, WHFKQLTXHV and JXLGHOLQHV
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,QWURGXFWLRQ,QWURGXFWLRQ ��
(OHFWURQLF�PDLO�DV�D�PXOWLOLQJXDO�GRPDLQ

• any mixture of languages in unpredictable combinations

• structural elements, such as e-mail addresses, lists and 
tables

• multilingual inputs even within a single user

• different dialogue management strategies for different 
languages and cultures
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,QWURGXFWLRQ,QWURGXFWLRQ ��
&RPPRQ PXOWLOLQJXDO�LVVXHV

• proper use of multiple synthesized voices

• detection accuracy

• frequent changes in voice can lead to problems - can also be 
used as an advantage

• structured elements: how to read common elements?

All of these problems are YHU\�FRPPRQ and if not properly
handled, can destroy the usefulness of an application
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0DLOPDQ0DLOPDQ ��
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2XU�DSSURDFK

We have studied how problematic questions in 
multilingual speech application can be solved

0DLOPDQ (Postimies), a speech-only e-mail client

To support multilingual issues we developed -DVSLV, 
an open architecture for adaptive speech application 
development



0DLOPDQ0DLOPDQ ��
)HDWXUHV

• basic e-mail reading capabilities for telephone users

• currently bilingual (Finnish and English)

• rather minimalist and extendable than hard-tuned and 
specialized: basic support for all languages

• extensible for multiple languages and interaction strategies

• this far we have studied mainly speech outputs

• in daily use
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0DLOPDQ0DLOPDQ ��
0DLOPDQ�XVHV�-DVSLV�DUFKLWHFWXUH
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• shared information storage 
• DJHQWV�� PDQDJHUV - HYDOXDWRUV -architecture

• SUHVHQWDWLRQ, GLDORJXH and FRPPXQLFDWLRQ modules



0DLOPDQ0DLOPDQ ��
,QIRUPDWLRQ�SUHVHQWDWLRQ

• a conceptual, language independent information presentation
• crucial especially for multilingual speech outputs
• every component can utilize all the information

$JHQWV��0DQDJHUV�DQG�(YDOXDWRUV

• agents handle various interaction situations
• managers choose the most suitable agent to handle each 

situation
• evaluators evaluate available agents
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0XOWLOLQJXDO�6SHHFK�2XWSXWV��0XOWLOLQJXDO�6SHHFK�2XWSXWV��
6SHHFK�RXWSXWV

• three kinds of speech outputs: V\VWHP�XWWHUDQFHV, YLHZV�RI�H�
PDLOV (i.e. different structures) and the e-mail messages

,1752 ��� � 0$,/0$1 ����± 2873876������ ± ',$/2*8(�����± ,13876������ (;$03/(�����± &21&/86,216���� � � ��

3UHVHQWDWLRQ�IUDPHZRUN

• multiple agents are used to 
convert (conceptual) messages to 
speech outputs

• for every output the most suitable 
agent is selected based on the 
message, context, user model etc.



0XOWLOLQJXDO�6SHHFK�2XWSXWV�0XOWLOLQJXDO�6SHHFK�2XWSXWV���
3UHVHQWDWLRQ�DJHQWV

• ”natural language generation” (for different languages)

• speech synthesis control, including the selection of
synthesizers etc.

• prosodic information (according to language)

• spealized agents for certain situations (reusability)

• agents for same situations (adaptivity)
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0XOWLOLQJXDO�6SHHFK�2XWSXWV��0XOWLOLQJXDO�6SHHFK�2XWSXWV��
3UHVHQWDWLRQ�HYDOXDWRUV

• each agent has a profile that tells about its features –
evaluators use these to check in what the agent is capable of

• other evaluation sources include user profile, current dialogue 
history, output capabilities (such as synthesizers etc.)

• evaluators are specialized for certain evaluations – in this 
way reusable evaluators can be built
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0XOWLOLQJXDO�'LDORJXH�+DQGOLQJ��0XOWLOLQJXDO�'LDORJXH�+DQGOLQJ��

• multiple dialogue agents 
specialized for certain kind of 
dialogue turns

• support for different 
communication strategies 
needed by different languages

• we can also support different 
dialogue strategies of different 
users (system-initiative, mixed-
initiative)
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0XOWLOLQJXDO�'LDORJXH�+DQGOLQJ�0XOWLOLQJXDO�'LDORJXH�+DQGOLQJ���
'LDORJXH�DJHQWV

• language or culture specific agents

• language independent dialogue components can be shared

• toolbox of common dialogue situations (error correction etc.)

'LDORJXH�HYDOXDWRUV

• the style of the communication is explicitly managed
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0XOWLOLQJXDO�0XOWLOLQJXDO�,QSXW,QSXW +DQGOLQJ+DQGOLQJ
,QSXW�DJHQWV

• handle, combine and coordinate different input streams

• language-aware input agents

• language independent components for common interaction 
techniques

• can use multiple recognizers, grammars and error correction 
strategies for different languages
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([DPSOH([DPSOH ��
6LPSOH H[DPSOH�VLWXDWLRQ�

1. user� “UHDG�WKH�WKLUG�PHVVDJH” 
“OXH�NROPDV�SRVWL” (in Finnish)

2. conceptualized to form ”READ [3]” by an input agent which 
understand either English or Finnish

3. a dialogue agent, which handles the e-mail reading is 
selected. It checks if there is at least three messages in the 
current folder - if message does not exist, an error message 
is produced (NO MESSAGE [3]).

,1752 ��� � 0$,/0$1 ����± 2873876�����± ',$/2*8(�����± ,13876������ (;$03/(������ ± &21&/86,216���� �� � ��



([DPSOH([DPSOH ��
H[DPSOH�FRQWLQXHV«

4. an output agent specialized for error-messages is selected 
according to the language of the user

5. system� “7KHUH�LV�QR��6/2:!WKLUG��6/2:!�PHVVDJH�DW�WKH

�(03!ILUVW��(03!�IROGHU.

“�(03!(QVLPPlLVHVVl��(03! NDQVLRVVD�HL ROH

�6/2:!NROPDWWD��6/2:! YLHVWLl�”
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&RQFOXVLRQV�DQG�)XWXUH�:RUN&RQFOXVLRQV�DQG�)XWXUH�:RUN ��
0XOWLOLQJXDO�VSHHFK�DSSOLFDWLRQV�FRQWDLQ�PDQ\

SUREOHPDWLF�LQWHUDFWLRQ�VLWXDWLRQV

• if not properly handled, destroy the usefulness of the system

• technological approaches, such as machine translation, 
multilingual synthesizers and recognizers are not enough

• we need adaptive interaction methods which support 
multilingual inputs, dialogue strategies and outputs
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&RQFOXVLRQV�DQG�)XWXUH�:RUN&RQFOXVLRQV�DQG�)XWXUH�:RUN ��
2XU�VROXWLRQ�

• Mailman uses presentation, dialogue and input agents to 
handle multilingual issues in e-mail domain

• in future we focus especially on multilingual inputs

• Jaspis is presented in ICSLP 2000

– ”Jaspis - A Framework for Multilingual Adaptive Speech Applications”
– Wednesday 18th
– Hall E

– 13:30-15:15 (17:00)
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