
Arne Jönsson 1

Development Methods for Multimodal
Dialogue Systems

Arne Jönsson
Department of Computer and Information Science

Linköping University



Arne Jönsson 2

Motivation

Two problems when developing dialogue
systems:

• too much time is devoted to discussions on
features of the system that are interesting but
often rare and hard to realise

• it is not easy to subdivide the work with design
and implementation into manageable pieces
when developing a dialogue system.
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Outline

• Overview of a development method
- implementation of dialogue management

• Our experience
- Research prototypes

- multimodal interaction
- Prototypes implemented in industry

- dialogue management

• Issues for multimodal interaction
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Inspiration

• Extreme programming
- coding instead of chart diagrams

• Code re-use
- open source

• Iterative development
• Framework and tool development
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Method overview

DM design

DM module

DM theory DS requirements specification

Other modulesDM framework

C
on

ce
pt

ua
l d

es
ig

n
Fr

am
ew

or
k 

cu
st

om
is

at
io

n



Arne Jönsson 6

Iterative development

• Design and coding a joint activity
- twofold implementation iteration
- design document and module code

• Iterative and evolutionary
- facilitates problem understanding
- capability steps
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DM design

• Representation and flow of information
• Brief design document, iteratively refined
• Normally three issues to consider:

- modularisation
- knowledge representation
- interfaces
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DM framework customisation

• Starts off from DM framework
• Created iteratively
• Three forms of framework re-use:

- tools
- framework templates
- code patterns
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Development space
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Example: DM capabilities

• Dialogue history modelling
- determines overall structure of DM module

• User request handling
- identification of request types

• Sub-dialogue control
- major control unit of dm
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Development space
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Dialogue history

Tokens:
• sub-dialogue

- e.g. non-terminal category symbols
• utterance

- e.g. terminal symbols
• part of utterance

- e.g. focal parameters
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User request

Classes of requests:
• task requests

- background or task-execution
• system information

- e.g. help and explanations
• communication management
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Sub-dialogue control

Generic grouping:
• request types

- behaviour for each type of request
• exceptional system responses

- e.g. empty or too large results
• clarifications and error handling
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Experience

• Framework development
- LINLIN ⇒ MALIN ⇒ MALIN ⇒ . . .

• Dialogue systems development
- MALIN ⇒ ÖTRAF
- MALIN ⇒ SCIN

• Framework customisation
- MALIN ⇒ TV information
- MALIN ⇒ Miina
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SCIN

• Interactive news
• Iterative development of multimodal

interaction
- “Intelligent” tape recorder
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SCIN

• Interactive news
• Iterative development of multimodal

interaction
- “Intelligent” tape recorder
- Talking head
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SCIN

• Interactive news
• Iterative development of multimodal

interaction
- “Intelligent” tape recorder
- Talking head
- New design
- Dialogue component
- Background information
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TV program information

• Industrial framework customisation
• Iterative development

- Request handling
- Dialogue history
- Clarification requests
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TV program information

• Industrial framework customisation
• Iterative development

- Request handling
- Dialogue history
- Clarification requests
- Background information
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TV program information

• Industrial framework customisation
• Iterative development

- Request handling
- Dialogue history
- Clarification requests
- Background information
- Refined dialogue history
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Issues

Multimodal dialogue systems
• What does iterative refinement of multi-

modal interaction mean?
- that we add modalities
- or gradually refine the capabilities of

modalities
• What capability steps can be identified?
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What do we need?

• A modularised architecture that allows
for incremental and iterative
development (to be presented tomorrow)

• Knowledge on the ”usability” of various
combinations of modalities
- Multimodal systems’ characteristics
- Modality characteristics
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Multimodal systems’ characteristics

• E.g. Robbert-Jan Beun
- User
- Communication situation
- Message/Task


