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ABSTRACT

This report describes ATR’s Environment for Multi-Modal Interactions (EMMI)
developed to collect speech and language data used in multi-media, multi-lingual,
multi-party interpreting telecommunication settings. The primary task that EMMI
supports is international conference registration and its subtasks: directions, reser-
vations, and negotiations. Further details on the system’s hardware and software
configurations are presented here.
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"1 INTRODUCTION

Recent developments of application specific ICs (ASICS) [1] open up the possi-
bilities of realizing personal communicators that integrate voice, data, handwriting,
fax, electronic-mail, still images, and full-motion video within a decade. No doubt
such multi-media systems will have a profound impact on the world of communica-
tions, and they will change the form of human communications forever. It is not well
understood, however, how these technologies should be optimally amalgamated to
induce maximum efficiency in human-machine-human communications, especially
in multi-media, multi-lingual, multi-party interpreting telecommunication settings.
The optimal multi-media configuration for an application, such as multi-media in-
terpreting telecommunications, can not be obtained in an ad hoc fashion. It rather
requires a series of empirical studies conducted in settings simulating those in which
the intended uses are most likely to take place. ‘

ATR’s Environment for Multi-Modal Interactions (EMMI) is a simulation tool
that supports a variety of realistic environments for multi-media, rnulti;lingual,
multi-party interpreting telecommunications. EMMI is neutral in the sense that
1t does not contain any sort of intelligence; that is, it is simply a man-machine-man
interface. |

EMMI has been created specifically for collecting data about the speech and
language people might use in multi-media interpreting telecommunications. We
have selected an international conference registration task, and it is divided into
three sub-tasks: directions, reservations, and negotiations (see section 3 for further
details).

Collecting mono-lingual multi-media speech and language data requires a min-
imum of two participants: an agent and a client. For 1i1ulti-lingual data, a third
party, the translator should be added. In EMM]I, participants can communicate
with each other using a variety of input/output modalities: speech, text, and video
image. For example, the agent; who is acting as the conference secretariat, can give
directions verbally to the client over the telephone while showing and writing on the
map displayed on both the agent’s and the client’s screens.

EMMI 1s equipped with an array of multi-media data collection equipment. Cur-
rently, three video cameras, two used to transmit the full-motion video images of the
participants, and the third used to record the client’s interaction with the system,
are available. Three telephones and a Digital Audio Tape deck have been installed
to collect speech-only dialogues and ensure the high quality recording of all verbal
transactions.

In this report, the authors describe the hardware and the software configurations
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Figure 1: User Interface

_ of EMMI. Readers are encouraged to use the system, collect desired data, and share
the data. Any comments regarding EMMI would be greatly appreciated.

2 USER INTERFACE

Participants interact through the multi-media window illustrated in Figure 1.
This window is divided into four sub-windows:- information, video, input/output,
and logo. The INFORMATION window 1s used for displaying maps anrd> reservation
forms, as well as for marking and writing. For example, participants, while engaged
in a dialogue, can mark and write necessary information on the map by pressing the
left button of the mouse and dragging the cursor. In order to distinguish the client’s
and the agent’s marks and writings, different colors are used. When a reservation
form appears on the screen, both the agent and the client can fill out the form simply
by typing. , :

The VIDEO window is used for displaying the full-motion video images of the
client and the agent. Participants of course can turn off the video camera if they
choose. The limitations of the video camera positions nevertheless do not allow
direct eye contact between the participants (see section 7).

The INPUT and the OUTPUT windows are provided to aid verbal communi-
cation by allowing participants to exchange information in text. Japanese proper
nouns, for example, are more easily described in text than in verbal descriptions.
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Figure 2: Client’s Screen
3 TASK

The primary task that EMMI supports is international conference registration
and its sub-tasks. Specifically, the following tasks are supported.
1) DIRECTIONS TASK ,
For this task, a client asks the conference secretriat for directions, for example, from
Kyoto Station to the Kyoto International Conference Center. The agent gives the di-
rections by displaying one of three maps of the areas surrounding IKyoto Station, the
International Conference Center, and Kyoto Park Hotel. As previously explained,
the maps are displayed on both of the agent’s and client’s screens, and the agent and
the client can engage in a dialogue while marking and writing relevant information
on the maps using a mouse. Figure 2 and Figure 3 illustrate mid-session screens of
the client and the agent respectively.

2) RESERVATIONS TASK
In this task, a client needs to make a reservation, such as a hotel reservation. The
agent displays a reservation form on the screen and malkes the reservation by filling
out the form using the keyboard and the mouse. The client may also fill out the
form. Currently four different reservation forms are available: train, airline (Figure
4), hotel, and package tour.
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Figure 5: Calendar

3) NEGOTIATIONS TASK

In this task, the agent negotiates with the client on the client’s possible paper
presentation date and time using the calendar displayed on the screen (Figure 5).
It is assumed that the conference schedule has not been determined yet.

4 LAYOUT

Figure 6 illustrates the current layout of the laboratory where EMMI 1s located.
Each workstation is physically separated from the others, and sound-absorbing par-
titions have been placed in between to ensure minimum trarsmission of the partic-

ipants’ voices over the partitions.

5 HARDWARE CONFIGURATIONS AND SCHEMAT-
ICS

Table 1 is a list of equipment used for EMMI. There are two NeXT computers:
one for the a.gent7 and the other for the client. A SUN Sparc Station has been
allocated for the translator. All three computers are equipped with a kevboard and
a mouse. A touch screen for each computer will be added later.

One Digital Audio Tape deck, microphone amplifiers, and headphones have heen

installed to obtain high quality speech transmissions and recordings.
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Figure 6: Laboratory Layout

Two video cameras, connected to the Video Monitor interface of the NeXt Cube,
are used to transmit video motion images of the agent and the client. A third video
camera has been installed to capture the client’s interactions with EMML.

Three telephones have been installed to collect telephone-to-telephone speech-
only dialogues. Presently, two telephone lines are used; one for the client, and the
other for the agent. The line to the agent is interconnected with another telephone
for the translator. .

A scanner is attached to the SUN workstation to scan the maps and other graphic
images.

Figure 7 is the hardware schematic for the current equipment. The section within
the dotted line has not been completely installed.

6 SOFTWARE CONFIGURATIONS

IEMMT has been developed on a NeXT computer using Interface Builder and
Objective C [2]. The software construction of the client’s side is almost the mirror
image of that on the agent’s side. As illustrated in IYigure S, the two top processes,
i.c., start.new.csh on the agent’s and the client’s sides activate EMMI by sending
messages to corresponding TEL processes. Upon receiving the messages, the agent
TEL process displays the telephone window illustrated in I'igure 9 while the client
TLEL process displays a slightly different one (1?igL11'e 10). This is the initial ideling
state of XMMI waiting for a client.

§
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Table 1: Equipment

Computers

Two NeXT Cube workstations, SUN Sparc Station-3
(Xerox 6401)

Audio Equipment

Two SONY Digital Audio Tape Decks DTC-77ES

Amplifiers Two ONKYO Integrated Stereo Amplifier A-S1215X, Two
Technics Mic Mixing Amplifiers SH-3026
Headphones Four SONY MDR CD850 Headphones Three Sennheiser

HIMD 410 Headphones with microphones

Video ISquipment

SONY Video Hi-8§ Handycam PRO 3DD, Two SONY
Video Hi-8§ Handycams

Video Recorder

Sony Video Television Recorder - SONY WALKMAN -
GV-500

Telephone

Three telephones

Scanner

Sony Color Video Scanner UY-T55V

Video Camera
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Figure 7: Hardware Schematic
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Figure 8: Software

When a client typés in the telephone number of the conference center, the number
is transmitted to the agent TEL process. The process, then, generates the sound of
a telephone ring, and switches the window to Figure 11.

The agent can answer the call by pushing the return key which automatically
executes four background processes running in parallel: TITLE, TEXT, VIDEO,
and Menu.csh. The TITLE process displays the EMMI logo window and the clock
using the control object (Figure 12). The TEXT process displays input and output
windows through which participants communicate using keyboards (Figure 13). The
VIDEOQ process displays a video window on which full-motion video facial images
of the participants are projected. The Menu.sch displays a small menu window at
the top left corner of the agent’s screen (Figure 14), so the agent can select items
on the menu. This menu window, however, is not displayed on the client’s screen.

For clients who read only English, there is an English version start.new.csh.eng
process (Figure 15).

D)
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Figure 9: Agent’s Initial Window

elephone Call Window
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IFigure 10: Client’s Initial Window



~ Figure 11: Agent’s Window
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Figure 12: Logo Window
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Figure 13: Input/Output Window

Figure 14: Menu Window
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7 FURTHER IMPROVEMENTS

As with any other man-machine system, EMMI needs to go through a period of
evolution and fine-tuning. Some of the current limitations can be eliminated simply
by replacing the current hardware settings. Marking and writing, for example, on
the CRT screen with a mouse is awkward for people who are not accoustomed to
doing it. Our pilot study [3] indicates that many subjects prefer taking pen and
paper notes instead of writing on the screen. Awkwardness in using a mouse may
prevent them from using the mouse more actively. In this case, replacing the CRT
with a flat LCD tablet with pen input capabilities may facilitate handwriting.

Another problem is that the present video camera positions do not allow direct
eye contact between participants. One would have to look straight into the camera
lens in order to make direct eye contact. In other words, the screen and the camera
would have to be one and the same. With the current setting, it seems that one
is talking to another who is looking away. However, this is not a major problem
because participants look at the information window most frequently and seem to
keep the video image in their peripheral vision.

Record keeping is another area that needs to be improved. The client’s interac-
tions with EMMI, for example, were initially video-taped by placing a video camera
behind the right-hand of the client. It turned out to be almost useless, because
the client’s writings and markings on the screen were too faraway and too small
to be recognized. The situation was somewhat improved when the video camera
was moved to behind the left shoulder of the client, and closer to the screen. In
this position, although the camera had a better view of the screen, it was often
obstructed by the instruction sheet the client was waving. We are currently making
an effort to record the client’s interactions and gestures directly on the computer,
or to download from the computer to a video camera.

255 SEK

(1] Lauren BRUST, Mean-SEA Tsay. Mizing signals voltages on chip, IEEE SPIC-
TRUM (8/1993). '

(2] Bruce F. WEBSTER. The NeXT Book, Fddison Wesley Publishing Company
(1989).

3] Ryo FURUKAWA, Fumihiro YATO, Kyung-ho LOKEN-KIM, Analysis of Tele-
8
phone and Multimedia Dialogues, ATR Technical Report TR-IR-0020 (1995).
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APPENDICES

A MANUAL

A.1 AGENT’S MANUAL

A: HOW TO START EMMI
1) Turn the CRT on by pushing the power botton at the right
bottom of the screen.
2) Type the followings:
User ID: ATR
Password: EMMI
3) Using the mouse, select the following icon displayed on
the right side.

4) Type the following on the screen:
anext-1> . cd /kazuhiko/WORK
anext-1- start.new.csh : for Japanese agent and client
anext-1- start.new.csh.eng : for English agent and client
5) Using the mouse, select >4 I (h) on the grey window located
on the top-left corner of the screen.
6) Now wait for a client to call you.
7) When the bell rings, answer it by clicking the bottom part of the

window using the mouse.

A.2 CLIENT’S MANUAL
A: HOW TO START EMMI

1) Follow from step 1) to 6) of agent manual.

13



7) Now type 1367 and return to call the agent.

14



B

INSTRUCTIONS

Prepared by Laurel Fais and translated into Japanese by Ryo Furukawa
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Instructions

Thank you for coming today. | want to tell you a little bit about this
experiment, and give you some instructions about what you are going to do.

In today's experiment we are trying to find out how people speak to one
another in different contexts. We will ask you to play a role and speak to
another person in two different settings. We'll tell you more about who you
are supposed to be and what you should say later. Right now, let's look at
the two different settings.

One should be familiar to you. lt is just a simple telephone. Youwill be
wearing a headset so that we can record your speech, but other than that,
the telephone you will be using is exactly like other telephones that you use
every day. |

The second setting is a multi-media simulator that has been built in our lab.
Before | show you how it works, | need to ask you a couple of questions.
[answers are recorded on experiment record sheet]

First, could | ask you your age?

How much experience have you had with computers? What kinds of
computers? :

Do you use them daily? weekly? Have you used them more in the past than
you do now?

What do you use them for?

Have you ever used a mouse before? How good do you feel you are at
handling a mouse?

How good do you feel you are at using a keyboard?

Have you ever used headphones for listening? Have you used a headset
for speaking into?

Do you have any speech, vision, or hearing problems that you know of?

Thank you. Now let me show you how this works. You will sit here, and
wear this head set, through which you can hear the person you are going to
be talking to. This microphone will pick up your voice and send it to the
other person. When you-are connected to the other person, and the
computer is on, you will be able to use the keyboard and the mouse in
various ways. Let's practice so that you are comfortable with the set-up.

First, try speaking into the microphone. Can you hear ihie person at the other
end? [short conversation to get accustomed to the headset]

16



et me show you how the mouse works. By moving the mouse like this, you
move a cursor on the screen. If you want the cursor to stay in a certain
place, click the button like this. [omit if person is familiar with mouse; allow
practice time if unfamiliar] '

If you click the mouse here, you can type in this box. What you are typing
appears on the other person's screen. What the other person types on the
other keyboard will appear on your screen here. [allow time to practice,
including seeing text from other machine appear on screen]

You can also see a map on your screen. You can.draw on your map by
using the mouse. Position the cursor where you would like to start drawing;
then push the button down and move the mouse. You will draw a line.
When you want to end the line, let up on the button. You can clear the map
by positioning the mouse cursor here and clicking the button. [allow practice
time]

Now, let me tell you what you will be talking about. You should imagine that
you are a person who wishes to attend a particular conference being held in
Kyoto. Here is the fiyer for the conference. [attached] You have no
knowledge of how to travel arcund in Kyoto, and, in particular, you know
only the name of the conference site and you do not know where it is. You
have arrived in Kyoto Station and need to know how to get to the conference
site. You will call the Conference Information Office to get the information
you need. *

You will play the role of client twice, the first time using the telephone/MM
set-up [which condition is first varies with the subject], the second time using
the MM set-up/telephone. When you are finished, | will ask you a couple
guestions about your impressions of the experiment.

(Telephone:) This is the telephone number you should call to get
information from the agent at the conference office. When it is time to begin
the experiment, please dial this number.

(MM:) The number you should use to get information from the agent at the
conference office is listed next to "Infone" on the conference flyer. When it is
time to begin the experiment, please type this number into the keyboard and
hit the return key.

The person on the other end will be the agent at the conference office and
will be able to answer your questions about how to get to the confarence

17



site. For the purposes of this experiment, it is best if you are as relaxed and
as natural as possible, and that you play your role as completely as
possible. Feel free to ask the agent any questions you need to, or to make
any comments you would normally make in such a situation. Simply end
your conversation in a natural way when you feel you have as much
information as you need to get to the conference site. Do you have any

questions?

You may begin any time you are ready.

18



Name:

Date:
Telephone ____ MM ____
Task:

Language:

Handedness:

Male Female

Age:

Pre-experiment questions

Computer experience:
Kind:

frequency:

purpose:

Proficiency with
mouse:

keyboard:
headphones:

head mike:

Problems:
Speech:
Vision:
Hearing:

Comments from agent:

18



Post-experiment interview

(After the experiment:) Thank you very much. Would you please
fill out this questionnaire before yu go?

1. How would you rate how much you 'enjoyed the experiment?

Telephone:

a real bore kind of interesting fun had a great time

Multi-media setting:

a real bore kind of interesting fun had a great time

2. How would you rate how easy it was?

Telephone:

simple some effort had to work at it difficult

Multi-media set-up:

simple some effort had to work at it difficult

20



3. How would you rate the usefulness of:

Telephone:

very useful served some an inconvenience worthless
purpose

Map:

very useful served some an inconvenience worthless
purpose

Keyboard:

very useful served some an inconvenience worthless

purpose

4, Do you have any impressions you'd like to note?

5. Do you have any suggestions?

21
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