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INTRODUCTION

We introduce a presentation agent framework for speech applications. In this framework presenta-

tion agents are used to produce dynamic, adaptive and prosody rich speech outputs. Agents

receive a very high level conceptual messages that they conwert to actual speech outputs. This

gives them very much freedom in the process and extends their task beyond traditional natural lan-
guage generation.

A java version of this framework is implemented
in our speech-only e-mail reader. We have
been able to use it for example to handle multi-
lingual issues. Our goal is to build unique com-
puter 'voices' to make speech outputs more
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Markku.

?xml version="1.0"?>
synthcontrol>

Hello user!

</synthcontrol>

?xml version="1.0"?>
synthcontrol>
Huomenta
<strong>Markku
</strong>.
</synthcontrol>

intelligible and pleasant for the users.

Benefits:

Supports concept-to-synthesis paradigm

Supports different computer voices
Support for multilinguality

Can adapt to users

Can adapt to different situations

Can take advantage of dialogue history

Presentation
Agent

Presentation
Agent

Ser name

ne of day
2xml version="1.0"?> - Presentation agent manager
system>
. Data ( Evaluators )
<greetingmessage/> Storage

</system>

Vel

Presen-
tation
agent

Presen-
tation
agent

: Presen-
Presentation Agent Framework ation

tation
agent

In our framework outputs of speech applications are generated in
software components called presentation agents. Typical applica-
tion contains many specialized presentation agents; usually one agent is optimized for certain kind of messages. How-
ever, in order to adapt to different situations and users there can still be several agents that handle same kind of mes-
sages. Information for adaptive natural language outputs is achieved from the content of the information storage.

Presentation manager controls the agents and other components in our framework. It receives conceptual messages
from dialogue management and chooses an appropriate agent to present the message. Since both situations and
users differ greatly, the problem of choosing the best possible agent is not a trivial one. Presentation manager consults
a set of evaluators to decide which agents it should choose.

Single evaluator compares the attributes of a presentation agent to the information about the current situation (ob-
tained from information storage) and gives a score to the agent. When all evaluators have evaluated every agent, pre-
sentation manager multiplies scores to get a final score for every agent and then selects an agent with the highest
score.

When the most suitable agent is found, presentation manager uses that agent to handle the message it has received
from the dialog manager. The agent generates a document suitable for speech output and the document is returned to
the dialogue management.
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A software architecture for presentation agents framework

hardware and external software
I socket connection over network, enables distributed sytems I

Output devices include f[pevice IO layer contains large set of abtract m Input devices are for
speech synthesizers and - IO Iayer devices which do not map 1 to 1 with - example speech recog-

telephony output.

Device

neither physical devices nor soft- - niser and different DTMF
ware components. input devices.

Presentation Agent

Framework
(Natural Language
Generation)

see front side for
detailed description

Dialogue
Management

Dialog management processes the
inputs given by the user. It updates
the system state as necessary.

Outputs that dialogue management
prepare are in a high abstraction
level and presented in a semantic

Natural
Language
Understanding

Processing of the recognition results
received from the speech recognizer
(an input device) is converted into a
semantic representation and sent to
the dialogue manager.

form. Dialogue manager sends
these messages to the Presenta-

! Language understanding module
tion Agent Manager.

need to be closely connected to the
audio input and speech recognition
devices in order to enable flexible
input handling.

Information Sources

(System state)

To be able to produce effective outputs, presentation agents can use various kinds of information
during the output generation process. In our framework, all system information is strored in a sin-
gle place called information storage. However this infromation can be grouped into different cat-
egories to better manage it. We have been using following categories:

Internal context

Information that is application specific. Also takes care of all the communication to external
sources of information necessary. For example content and state of a mailbox and connec-
tion to the mail server.

Dialogue history

Information about the dialog flow. Detail and abstraction level may vary. When old informa-
tion is converted to a higher abstraction level, it can be moved to the user model, so that
dialogue history contains only current session's dialog.

User model

User models for the system. Includes both general user profiling and models of the current
user in the context of the current dialog. May have connections to external user modelling
facility to take advantage of shared user models.

External context

Model of the situation where the dialog takes place. Include s the physical situation of the
user and it's conditions.

Technical features

Techical features of the system. Information about the technical features of the system that
it can adjust it's behavior to match it's capabilities. May Include for example evaluations of
speed of the system (system delays) and quality of the output channel.
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