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Abstract

In this paper, we describe a user-interface ( UI ) design support
tool to design and evaluate multimodal Ul easily. Multimodal
Ul designers meet the various requirement of system engineers
and design panels ( panel-data ) and describe plan-goal scenarios
( process-data ). In the UI design support tool, first, designers
construct panel-data by setting Ul-objects on a card, and then
describe plan-goal scenarios linking a Ul-object with other cards.
Designers are also able to test their multimodal UI on the tool.
The UT design support tool offers devicemanager to handle mul-
tiple inputs and transforms all the multimodal inputs into an X
windows events. The Ul design support tool can be applied for

various types of multimodal dialogue systems.

1 Introduction

In recent years, user-interface( UI ) with speech input fa-
cility is applied to such products as a voice-activated ticket
vendor, a voice dialing telephone and a telephone service sys-
tem ( ANSER ) [1][2]. However, because most of the applica-
tions require alternative paths to complete user’s demands,
multimodal UI with multiple input channels of speech, touch
and character, etc. is studied actively [3]. The authors have
developed a multimodal keyword-based spoken dialogue sys-
tem ( MultiksDial ) [4]. MultiksDial has multiple input
channels as well as multiple output channels, and is applied
to a directory guidance system.

UI design takes much time for evaluation and im-
provement. Moreover, because multimodal UI design re-
quires description of a complicated plan-goal scenario, rapid-
prototyping is a key-technology for a multimodal dialogue
system. We have developed a rapid-prototype system, or a
UI design support tool. The tool makes it easy to design
multimodal spoken dialogue systems and to evaluate them.

In this paper, we describe newly developed UI design
support tool. A UI design support tool adopts GUI to design
panels and to describe plan-goal scenarios easily, and the
tool can also test the multimodal UL Section 2 introduces
MultiksDial and UI development environment and section
3 explains the architecture and system behavior of the UI
design support tool.
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2 MultiksDial and Ul development en-
vironment

Figure 1 shows a blockdiagram of a multimodal keyword-
based spoken dialogue system { MultiksDial ). MultiksDial
offers multiple input channels of spontaneous speech and
designation by touch, as well as multiple output channels of
graphics and voice responses by text-to-speech [5]. Multiks-
Dial also equippes photoelectric sensors to detect a user’s
situation, and to construct human-computer interaction.
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Figure 1: Blockdiagram of a multimodal keyword-based spo-
ken dialogue system ( MultiksDial ).

A keyword-spotting unit ( KeySpot ) is based on
SMQ/HMM ( SMQ: Statistical Matrix Quantization ) [6].
KeySpot recognizes 500 Japanese keywords in continuous
speech or 1000 isolated Japanese words in real-time. Fur-
thermore, KeySpot implements an adaptive noise canceler
using two microphones, therefore KeySpot can recognize
contaminated speech in noisy environments.

The photoelectric sensors have several roles ( cf. Table
1 ). MultiksDial uses information from the sensors to grasp
user’s situation and to give a timely guidance to the user.

A multimodal-dialogue manager on a workstation re-
cieves speech recognition results, detection data from a touch
screen controller and the user’s situations from a sensor con-
troller. The manager also refers to plan-goal scenarios, or
data-frames composed of panel-data and process-data. Here,
the process-data include a destination panel and preceeding
action. The manager then executes the action composed of
graphic images, displayed instructions and voice responses.
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Table 1: Roles of sensors.

position role
sensor #1 | in front of MultiksDial detects approaching or leaving
sensor #2 | on handset’s holder detects lifting or putting on a holder
sensor #3 | near a speaker on handset | detects putting a handset on or off user’s ear

We have developed multimodal UI development tool to
construct multimodal UT on MultiksDial easily [7]. This tool
provides a script ( UIScript ) with which system developers

can describe plan-goal scenarios. A text format file of the l system ]
UlScript shown in Figure 2 is translated into data-frames designer
and refered by the multimodal dia.logué manager. Conse- -
quently, a developer can construct multimodal Ul environ- plan-goal scenarios | _ ___ _ ___ Ul development tool - -
ment according to the following steps ( cf. Figure 3 ). l

1. A developer describes plan-goal scenarios for multi- text editor UlScript

modal Ul by editing a text in UIScript. transtator
2. A UlScript translator converts the UlScript into data- text data code-data

frames which MultiksDial refers to.

\
)
\
J

3. The multimodal dialogue manager of MultiksDial pro-

. . . UlIScript data-frames
ceeds in step with the dialogues along plan-goal sce-

. 0 » \——_—/ &——/
narios described in data-frames. U R

System developers can also modify their multimodal UI load
easily with this tool. However, because the developers must

understand the grammar of UlScript, a support tool with MultiksDial
which they can design a multimodal Ul easily without any

special knowledge. .
Figure 3: A flow of developing a multimodal UL

(colormap
(color_name gray
~ RGB 54271, 54271, 54271)) 3 A Ul design support tool
) ' System developers describe plan-goal scenarios with UIS-
(panel cript in UI development tool described at the preceding.
(pa(zelc_lilm:lfn dstan_panel However, because it is not easy to write down whole the sce-
aisifer 1140, 800) narios with UIScript for the developers who are not familiar
(color gray)) with the grammar of UIScript, we have developed a Ul de-
(button start_button sign support tool in which GUI is adopted to construct a
: multimodal UI easily. We can create both panel-data and
)(process process-data through GUI on the support tool and construct
(process_name  Start_process multimodal UI as if we use a well-designed authoring tool.
(pictu;e_name sta;t_panel) In the support tool, a panel is called a card. And also,
(message elements of the panel like buttons, texts and images are
(1te(m.natfll;l me:sagi_tkl)loargrtb ton”) called Ul-objects. Designers puts some Ul-objects on a card
fext case touch tao start bulton. when they design the appearance of the panel ( panel-data
(color powder_blue))) &
(button ). Then they link one Ul-object with another card or Ul-
(item_name  start_button object to determin panel transition ( process-data ). After
))(next_process speech_input_process) constructing the Ul they can test their multimodal Ul along
. ) scenarios with the tool. If they find some problems in the
multimodal UL, they can modify it and revaluate it easily.
)
Actual design steps of of multimodal UI with the UI

design support tool is as follows.
Figure 2: An example of text data { UlScript ) of a plan-goal
scenario.
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3.1 the card appearance designing

The designer designs a card’s appearance by putting UL
objects on a card ( cf. Figure 4 ). Ul-objects are composed
of five types of objects: button-objects, text-objects, image-
objects, sound-objects, and text-to-speech objects. Button-
objects are composed of image-buttons and text-buttons.
An image appears on the image-button and text appears on
the text-button. Button-objects catch X-Windows events (
Xevents ) of clicking mouse button. If a button-object which
is linked with other card catches Xevent, it sends a message
to the destination card.

The external appearances of text-objects and image-

objects are also texts and images, but these objects do not -

catch any Xevents. Sound-objects and text-to-speech ob-
jects output sounds and speeches when the objects receive
a message to output from another Ul-object.
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Figure 4: Panel-data are designed by putting Ul-objects on
a card.

3.2 describing plan-goal scenarios

After designing cards, the designer decides the plan-goal
scenario of multimodal UI ( cf. Figure 5 ). They construct
the scenario by linking button-objects to other Ul-objects
or cards. When a button-object catches an Xevent, the Ul-
object sends a message to the destination Ul-object or card
along the link ( cf. Figure 6 ). Here, there are several kinds
of messages according to the function of the destination UL
object. For example, image-objects receive a message to
show and to hide, sound-objects receive a message to play
and to stop. When a Ul-object sends a message to the des-
tination card to show itself, the card shows the card itself
on the display and then card-transition occurs.

3.3 testing the multimodal Ul

The designer can test their multimodal UI after describ-
ing plan-goal scenarios. To test a multimodal UI, the UI
design support tool offers devicemanager which transforms
multiple inputs from KeySpot, touch screen controller, timer
process and sensor controller into Xevents ( cf. Figure 7 ).
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Figure 5: Plan-goal scenarios are described by linking UI
objects with other cards.
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Figure 6: Button-object sends a messge to the destination
card or Ul-object when it catches an Xevent, and then it
gets into action according to the message.

button-object

If device-manager receives the input from the touch
screen controller, it detects a contact spot and sends an
Xevent of clicking mouse button to the corresponding UI-
object directly. Therefore, the button-object can handle the
input from the touch screen in same as an input from a
mouse. On the other hand, if the devicemanager receives the
input from KeySpot, timer process or sensor controller, it
sends an Xevent to a corresponding exclusive object. These
are, a speech exclusive object, timer exclusive object or sen-
sor exclusive object respectively. Exclusive objects have
many links, and each link corresponds to the result of speech
recognition, the state of sensors and timer. When a user’s
utterance is recognized, first, the devicemanager gets the
result from KeySpot, and then sends an Xevent including
the speech recognition result to the speech exclusive object.
Next, it sends a message to the registered object correspond-
ing to the result ( cf. Figure 8 ). In the same way, the
timer exclusive object and the sensor exclusive object send
Xevents to the corresponding registered objects when de-
vicemanager gets an input from the timer process or the
sensor controller. The UI design support tool can treat all
the inputs from multiple input devices as Xevents using the
above mechanism.
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Figure 7: A devicemanager handles speech, touch, timer and sensors.
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Figure 8: The speech object sends a message to registered
objects when it gets an Xevent including a speech recogni- (5
tion result.

3.4 generating UlScript
After testing and revaluating the multimodal Ul, the UI {7 H.Matsu’ura, Y.Masai, J.Iwasaki, S.Tanaka, H.Kamio, and

design support tool generates a UlScript for the.UI develop- g;glia’l\/; %ﬂ?ﬁg}’;‘;ﬁilvp If:(‘i“;‘gig;;’fgﬁi‘;}";ﬁ:gleeoyglll;g?’s'

ment tool. At this point, a developer can rewrite the UIS-

cript to add special functions, which the UI design support

tool does mot equip, for example, a character recognition

function. Then, a more complicated UI can be realized on

MultiksDial.

4 Conclusion

We described a newly developed Ul design support tool
to construct multimodal UL The tool enabled us to design
a complicated multimodal Ul easily as if we were using a
well-designed authoring tool.

In future work, we have a plan to apply the tool to mul-
timodal UI design of social-automation systems in the real
world, and to improve Ul environment of the tool itself.
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