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ABSTRACT

A multimodal dialogue platform (MultiksDial) and
rapid—prototyping environment of multimodal user—
interface (MUI) are described. MUI for a task is d
esigned by using a MUI design support tool (Muse)
and translated into UlScript along which the multi
modal dialogue platform is operated and tested. MU
I designers can set various types of properties of
Ul—object (input—objects: button, speech, hand—wr
iting, sensor; output—object: text, image, audio,
text—to—speech) with dialogue boxes easily.

The  preparation of the rapid—prototyping
cnvironment has reduced the constructing &
testing hours for multimodal dialogue systems by
less than one—sixth.

1. INTRODUCTION

In recent years, we have developed various
types of multimodal dialogue systems, including a
ticket vendor, an ATM, and an information kiosk
[1]]2]. Because the designing of multimodal
user—interface (Ul) is more complicated than that
of existing Ul based on graphical Ul (GUI) and
has not obtained its regular method yet, the
development of a multimodal dialogue system
requires a long span of time. Through the
experience on iterative design of the above
mentioned applications, we came to think of the
importance of the rapid—prototyping of multimodal
dialogue systems for constructing them within a
short period and collecting data systematically
over various types of application areas.

In this paper, we describe a platform of
multimodal dialogue systems and rapid—prototyping
by using a multimodal Ul design support tool with
which system developers can design panels, set
properties of input/output channels, describe
plan—goal scenarios, and evaluate multimodal Ul

easily.
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2. A MULTIMODAL DIALOGUE PLATFORM

Multimodal keyword—based spoken dialogue system
(MultiksDial)[2] has been improved to be used for
a -platform of multimodal dialogue applications.
The newly developed platform MultiksDial offers
input channels of spontaneous speech,
hand writing, and designation by touch, as well
as multiple output channels of graphics, audio,
and speech responses by text—to—speech conversion

(cf. Figure 1). The platform also equippes
photoelectric  sensors  to detecct  a user’s
situation, * and to  construct human-—computer
interaction.

A keyword—spotting unit (KeySpot) incorporates
SMQ (SMQ: Statistical Matrix Quantizer) and
subword—HMM and can be used in three modes,
namely, isolated word, continuous speech, and
word—spotting. The newest KeySpot can recognize
500 Japanese keywords in continuous speech for
each task in real—time[3]. Furthermore, KeySpot
implements an adaptive noise canceler using two
microphones and can recognize contaminated speech

in noisy environments. Speech input has an
advantage of direct and easy access to large
items, however, the advantage 1is disappeared

uvnder the heavy restriction against a user. A
speech recognition unit used in MUI is required
to recognize spontaneous speech under noisy
environment in real time. KeySpot satisfies these

requirements.

A hand-writing recognition software on a
workstation can recognize Japanese
Kana—characters and alphanumeric. The
photoelectric  sensors have  several roles (cf.
Figure 1). The platform MultiksDial  uses
information from the sensors to grasp user’s

situation and to give a timely guidance to the
user. For example, if a sensor detects the
lifting of a handset, MultiksDial turns down an
external speaker and up the volume on a handset.
To change the volume on the two voice—output
channels is considered to be a message, or
affordance of inducing the user to put on the
handset to her/his ear.
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A multimodal—dialogue = manager on  the
workstation receives speech or hand writing
recognition results, detection data from a touch

screen controller, and the user’s situations from
a sensor controller. The platform has a mechanism
of time—synchronization between input channels.
The multimodal-dialogue manager then executes

output channels of graphics/animation,
instructions and  voice  responses
plan—goal scenarios described in UlScript.
In multimodal dialogue, both of a user and a
system use multiple channels, and the dialogue
passes between them with each expectation and
plan. Therfore, a multimodal dialogue system is

displayed
along the

input channels
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output channels
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Figure 2. Environment of MUI rapid-prototyping.
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required to give more comprehensible information
of its conditions or intention than a
conventional Ul gives. The platform MultiksDial
can leave the choice of input-channel to a user
and moreover, the user can input in arbitrary
sequece on .a dialogue scenario, that s,
MutltiksDial has a user—oriented UIl. However, when
we evaluate the multimodal dialogue systems, we
often come across such a case that a
system—oriented Ul results in more friendly UL
-Considering the strategy of MUI design is fairly
affected by the system performance or the given
task, rapid—prototyping is  very important
technology for multimodal dialogue systems.

3. MUI RAPID-PROTOTYPING ENVIRONMENT

Figure 2 shows a flow of developing a
multimodal UI with a multimodal user—interface
editor Muse, a UlScript translator, and a
multimodal dialogue platform, MultiksDial.

31 Ul Descrption Language (UlScript)

UlScript is a UI description language with

which developers describe MUI operation of
MultiksDial (cf. Figure 3). A list of UlIScript
consists of dialogue scenarios and various types

of sub—files including graphic panels, windows,
colors, font types, macros, functions, database,
etc. The list of UlScript is translated into

code—data and refered by the multimodal dialogue
manager on MultiksDial. .

32 Multimodal UI Editor (Muse)

A MUI editor (Muse) was developed to reduce the
labor in describing MUI with UlScript. Muse is a
GUI-based editor and includes a card—parts
manager and a map—viewer of dialogue scenarios.
In Muse, a panel is called a card and elements of
the panel like buttons, texts, and images are
called Ul-objects. The developers can create both
cards and plan—goal scenarios through GUI on Muse
and construct MUI as if they use a well-designed
authoring tool.

33 MUI Design Procedure

331 desipgning cards

The developers design a card’s appearance by
putting Ul-—objects on a card with a mouse.
Ul-objects are composed of input—objects (button/
speech/ hand—writing/ sensor) and output—objects
(text/ image/ audio/ text-to—speech(TTS)).

The developers can also set various types of
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(text_to_speech
( file_name B0001
( speech_type male_speech )
(time 0.0)))

( button
(item_name menu_button
( next_process speech_input_process ) ))

( speech_recognition
( detection
" (time 1.0))
( recognition_result
( first_candidate
( category hilton_hotsl
{ next_process hilton_hotel_display )} )

( category department_store

)

)
( button

( item_name hotels_button
( next_process hotels_display ) )

Figure 3. An example of the list of UlScript.

properties of Ul-objects by using dialogue—boxes. -
For example, in the case of TTS—object, they can
embed sentences of guidance/response, modify them
by using a speech—editor, and also seclect speaker
type, speaking rate, volume, pitch, and an output
port (handset/ external speaker) by using GUI on
the TTS dialogue box (cf. Figure 4). In another
example of speech—input—object, they can set an
input mode (isolated word/ continuous speech/
word spotting), a type of grammar, and a
vocabulary set and also select parameters of
rejection and noise—canceller on the ASR dialogue
box.

332 describing plan—goal scenarios
The developers construct the scenario by
linking Ul—objects to other Ul-objects or cards.
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Figure 4. Setting properties of Ul-object
(an example of TTS—dialogueBox).

When a Ul-object catches an event of user’s
action, the Ul-object sends a message to the
destination Ul-object or card along the link. The

message activates the destination Ul-object or *

card and then’ the corresponding action like
start/stop or card—transition occurs. A
map—viewer can be used to check the dialogue
scenarios (cf. Figure 5).

F33 penerating UlScrpt

The MUI design support tool Muse generates a
file of UlScript from cards and scenarios,and the
UlScript translator interprets it to code—data,

which can be installed on the platform
MultiksDial,  and developers  can operate
input/output channels.

J34 (lesting the profotype

To test the multimodal UI, the platform
MultiksDial offers a .device—manager, which
transforms multiple inputs from speech

recognizer, hand—writing recognizer, touch screen
controller, timer process and sensor controller
into Xevents and sends a message to a Ul-object
or a card. .

After testing and evaluating the multimodal UI,
if the developers find any problems, they can
modify them by using Muse and revalue them
easily. ’
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Figure 5. A birds—cye view of dialogue
scenarios on a map—viewer.

4. CONCLUSION

A multimodal dialogue platform MultiksDial and
rapid—prototyping tools described here have been
applied to various types of tasks (ATM,
Information Kiosk, Ticket—vending Machine, etc.)
and reduced the conmstructing & testing hours by

less  than one—sixth, comparing with .. a
conventional design method.
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