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Abstract. We have developed a system, cdled Silhouettell, that provides
awareness sippat for red-world encounters. Silhouettell uses a large graphics
screen. People's locaions (who and where) are projeded as adows on the
screen. The fealbadk from the shadows all ows people to naturally know each
other. Silhouettell also seleds and presents topics common to two to or more
people to make mnversations easier to start. The aurrent implementation uses
World Wide Web (WWW) pages as the material describing the common topics.
Experiments with three users are reported to show how Silhouettell works in
pradice We dso examined where the system would be best used by palling
people from various nations.

1 Introduction

Various eledronic meding suppat systems have been studied and developed. There
are two forms of medings: formal medings, such as business meetings, and informal
medings, such as chatting in a hallway or a lobby. Also, there ae two ways of
supparting these medings: supparting them in the red world, and supparting them in
avirtual space

Table 1 classfies eledronic meding suppart systems.

Table 1. Clasdficaion d eledronic meding suppat systems

Formal Meding Informal Meding
(businessmeding) (casua meding)
Presentation Toadls Awareness Suppart
Red World (PowerPoint) (Sil houettell)
. Conferencing Tools MUD Toadls
Virwa Space | iaspace etc) (Freewalk)

To suppat formal medings in the red world, presentation tools are commonly
used. For meeings between separated people, video conferencing tools have been



developed. MediaSpacd6], MAJC[5], InPerson[7], and CU-SeeV€[2] provide
virtual spaces through computer networks. To suppat informal medings, various
multi-user dungeon (MUD) tools have widely spread. FreeNalk[3], for example,
provides avirtual 3-D spaceto redize ac@dental encounters.

It is aurprising, however, that almost no research has addressed informal meetings
in the red world. Our approach isto provide awareness sippat, which augments the
red world, to enable people to become aware of other people who have common
interests.

We think that awareness sippat should provide a place for people to come
together. For this purpose, we utili ze alarge graphics sreen where people can share
displayed information. WebStage[9], a Web browser, adively presents information
that users are interested in or need. We introduced this ideainto awareness suppart.
We believe that a system that displays common interests to users can enrich their
encounters.

This paper describes Silhouettell, a system that finds topics common to the
participants and uses World Wide Web (WWW) pages to present the topics by
displaying them on the large graphics sreen. Sedion 2 describes the design concept
of Silhouettell. Sedion 3 shows how we implemented Silhouettell. Sedion 4 reports
experimentsin red-world encounters using Sil houettell .

2 Design Concept of Silhouettell

2.1 Shadow Play

The following functions are important for awareness sippart.

- Displaying the presence of others:
By representing each user as an oljed (shadow), the system can alert the user to
the presence of others.

- ldentifying the participants:
The system displays user profil es (name, affili ation, interests, etc.), so the user can
identify the other participants.

- Displaying relations between users:
The system displays common interests between users to stimulate cmnversations.

To redize the @ove functions, Silhouettell uses a large graphics <reen. Fig. 1
shows the mncept of Silhouettell. Fig. 2 shows an example of it in use.
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Fig. 2. Using Silhouettell in the Red World

Silhouettell displays the shadows of the other participants as objeds, with their
profil es above their shadow. The use of shadows is easier to understand than other
ways. For example, chatting systems often use aatars or icons, such as in
CommunityPlacg8]. When using avatars or iconsin ared world, however, users may
not be ale to identify how avatars or icons correspond to them. If we use shadows,
however, the correspondence beames much cleaer. Though mirroring, showing the
adua appeaance of the other participants, would be deaer than displaying shadows,
the user may be uncomfortable & having all the other participants “looking” at
him/her al the time. We think that shadows are the best way to signal existence A
comparison of the three gproachesis sown in Table 2.



Table 2. Comparison d displaying users

Avatar or Icon | Shadow | Mirroring

sense of existence low midde high
level of stress low low high

Moreover, Silhouettell enriches encounters and encourages conversation by
presenting common topics. The mnnedion lines between ead topic and the shadows
show groups interested in the same topic.

2.2 LargeGraphics Screen

Social Agentg4] suppats face-to-face onversation by using a CRT monitor to
display the human-like face of an agent. Using a large graphics <reen is more
effedive to suppart red-world encounters than a CRT monitor.

We find that large screens are better than CRT monitorsin the following points.

- Usingfunctionsin awide sphere
If the system provides a small display, users have to use it in a narrow place A
large screen obviously enables users to play with the system in a wide sphere
without regarding where they use.

- Projeding wsers' shadaws at the same size
To confirm the profile of a particular person, it iseasy if the profileis own above
the corresponding shadow. A large graphics sreen enables users to ascertain what
people aethere & aglance

- Public display
Even people far from the screen can seethe shadows. They may be dtraded and
join the conversation.

Table 3 compares CRT monitorsto the large graphics sreen.

Table 3. Comparison between CRT Monitor and large graphics sreen

CRT Monitor Large Graphics Screen

sphere of use narrow wide

shadow size reduced full size

number of users who

can seethe picture small large




2.3 Common Topics

It is hard for such media & TV, radio, magaznes, etc., to help conversation.
Though they surely include various information, they are aranged almost regardless
of watchers, listeners' or readers interests. Each user hasto seled contents by turning
pages or changing TV channels to get information that he/she wants. Silhouettell
adively promotes conversation by seleding and presenting common topics among
users.

A common fedure of eledronic conferencing systems is that the system supparts
conversation by providing a virtual conference room. InPerson and CU-SeeMe, a
conferencing room by displaying all participants. MediaSpace ad MAJIC connect
two or more locations to increase oppatunities for encounter among people in
distance

Unlike dedronic conferencing systems, Silhouettell increases the oppatunities for
conversations by presenting topics common to dfferent groups of participants. Table
4 compares eledronic conferencing systemsto Silhouettell .

Table 4. Comparison d supporting ways

Conferencing systems Sil houettell
Provided objed virtual space common topics
Placeof encounter increase no change
Ocaurrence of no chan incresse
conversation ®

The most efficient way of selecting appropriate topics is to find common terms
(effiliation, interest, etc.). Silhouettell compares the terms in the users' profiles and
presents topics related to the cmmon terms.

For instance, imagine a conference hall with two (or more) people who do not
know each other, but whose research interests are dose. To encourage them to start a
conversation, Silhouettell providestopics related to terms common in their profil es.

3 Implementation of Silhouettell

We implemented a prototype system of Silhouettell in Human Media Equipment at
Kyoto University, following the éove pdlicy.

3.1 System Configuration
Fig.3 shows the system configuration of Silhouettell. It consists of two computers, a

SGI ONYX and a SGI INDY, conneded via Ethernet. The ONYX is connected to a
large graphics sreen with 288680 pxel resolution through the SGI Multi Channel



Option (MCO). The INDY is connecded to the output of avideo camera. The screen is
aredangle some 5 meters in width and 1.5 metersin height, and images are projeded
on itsbadkside. The video camerais placed at the canter of the screen.

Profile m

File ( W

s

Human Media
Equipments
USER 1 USER 2
Kyoto Univ. Ryoto Univ.

skiing'/D Tennis

Large Graphics Screen

RIS
. E Video Camera

.......... » User Information
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Fig. 3. System Configuration

Images from the video camera ae processed by the Video Processin the INDY,
and the results are sent to the Main Process in the ONYX. The Main Process
generates the screen image from the profil e stored in the Profile File, Web pages, and
the data from the Video Process

3.2 Presenting Common Topics

In this sdion, we describe the seledion of common topics and their presentation.

We use WWW pages which can provide multimedia presentation for various
topics. The system seaches WWW pages for selected topics and dsplays the found
pages between corresponding users as foll ows, which is performed.

Getting users profile
We mnsider the foll owing two ways of inputting the user’s profil e.



The first one is to have e&h user wea a small computer[1]. Such systems can
colled and present more detail ed information to the user. When a user stands in front
of the screen weaing a badge that includes his’/her information, for example, a sensor
could detea hig’her profile and location.

The second approach is for the system to store dl user profiles. A user enters
higher profile axd information for recognition before using the system. If the user
stands in front of the screen, the system remgnizes him/her by some ways (for
example, image processng) and seaches and uses hisher profile. After that, no
preparation is required.

We aoped the latter approach so as not to burden the user with equipment. The
system only nedals a projeding device with a large screen and a video camera, and a
computer which controls the system, and no spedal instrument is needed. Users do
not have to have ay additional device Before using it, they need to enter their profile
only once Thus, they can use Silhouettell just by standing in front of a Silhouettell
screen.

Searching common topics between users

If there ae common keywords among several users, system seaches a WWW page
that matches to them with a search engine on WWW. The page is registered and used
at the next time.

Changing the size of displayed topics

The system changes the size of the topic display window to refled the physicd
distance between users. When they are far from each other, the topic window is quite
size As they approach ead other, the topic window increases in size This is to
encourage usersto approach ead other with the ideaof confirming the topics listed.

3.3 Projeding Shadow

The system generates the shadow of a user by comparing the current image to the
badground image. Thisis donein the following threesteps.

First, when the system starts, it cgptures the badkground image from the pictures
taken when nobady is in the room. Noise is averaged over 100 frames. Seoond, at
runtime, the system finds the differences between the aurrent input image and the
badground image, and displays the aea as shadows if the degree of difference
exceels a predefined threshold. Since the data mntain noises mixed when the image
isinput, the system shades off the picture to dffuse the noises. Shadows must exceedl
width and height thresholds. It is necessry to consider the differencein the ratio of
the width to the height between the image taken by the camera and the screen. The
system cuts out the aearecgnized as a person and pastes it after transferring the
coordinates.



3.4 ldentifying Users

The system identifies users by the mlor of their clothesin the following way.

The system averages the value of pixels corresponding to the user’s chest area and
identifies the participants by the stored values (they areinput at the first use).

The system records the locaions of all usersin the current and the previous frame.
The distance of user movement is cdculated based on the position diff erence between
the two frames. If it istoo large, the system determines that the identification is wrong,
and that the deteded area ©rresponds to another person whose value is the second
closest to the deteded value. The use of bath color and locaion significantly reduces
misidentification.

4  Encounter with Silhouettell

4.1 Exampleof Use

Fig.4 shows an example of an encounter using Sil houettell .

1. One person shows up:
User SAGAWA enters the media room, his shadow and profile ae displayed on the
screen (Fig.4(a)). The profile shows, from the top, that his name is SAGAWA
Ryusuke, his affili ation is Kyoto University, and hisinterest is skiing.

2. Anacther person comes to the room:
Next, another user (name: TANAKA Hironori, affiliation: Kyoto University,
interest: Softball) enters the room. A WWW page related to the common topic,
Kyoto University, is presented by Silhouettell (Fig.4(b)). Lines are drawn to link
the page and the two shadows to indicate that the topic is $ared by SAGAWA and
TANAKA.

3. One gproades to another:
They are motivated by the topic, and one gproades to the other. The WWW page
isthen magnified (Fig.4(c)). Conseguently, conversation about the page occurs.

4. A third person joins:
The third user (name: MATSUMOTO Hiroaki, affiliation: Kyoto University,
interest: Softball) joins, as a result of finding two people talking to ead other. The
topic of Softball which is also shared by TANAKA is newly displayed, and the
page aout Kyoto University which is common to all of them moves to the enter
of the screen (Fig.4(d)).
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Fig. 4. Encounter with Sil houettell



42 LesonslLearned

Through wing Silhouettell with three users, we validated our implementation palicy.
We had three users, who registered their personal profile in advance, spend about ten
minutes in the media room with no explicit guidance They had not been told about
the system.

Before this experiment, we expeded the following scenario: A user who entered
the media room would notice the shadow on the screen first, and immediately
understand that it represents himself/herself. The user would then find a WWW page
displayed between higher shadow and another person's sadow. At first, it is too
small to be read easily. However, it is magnified when they approach ead other, and
the user naturally recognizes that the common interest is displayed. Conversation
would then occur to dscuss the mntents of the displayed WWW page.

The adua behavior of users through this experiment was dightly different from
our expedation as follows: They saw their own shadows and moved their hands and
fed first. Seaond, they started playing with the shadows: they walked around and
passed ather users. Finaly, conversation about displayed WWW pages began. During
the mnversation, the users «ldom moved and some of them sat down.

Their behavior can be interpreted as foll ows.

- A user gets interested in the shadow and finds out that it is his’her own shadow
becaise its movement is the same & that of highers. Seoondly, the user is
interested in another user's fiadow and interferes by passng, crossng, and so on.

- The user stops moving after understanding the behavior of shadow, becomes
attraded by a presented WWW page, and starts conversation about the topic.

Hence, we onclude & foll ows.

1. Showing their shadows and common interests is effedive for attrading usersto the
system.

2. Presenting topics promotes conversations in red-world encounters.

As we epeded, users reagnized their own shadows and start conversations
related to the WWW pages presented. However, WWW page size often remained
static because the change in distance between users was not large after they started a
conversation. The antent of conversations was not diredly concerned to the WWW
page, but about the topic suggested by the page.

We dso asked 5 Japanese and 25 non-Japanese in Kyoto University to answer a
guestionnaire. The latter were from Europe, America Asia, and Africa and they are
mainly reseach fellows or (under)graduate students. Table 5 shows the nationaliti es
and their numbers.

The foll owing feaures were obtained from the results of the questionnaire.



Table 5. Rates of Nationaliti es

L Asia, except . Europe and
nationality | Japan Japan Africa America
number 5 11 3 11
rate (%) 16.7 36.7 10.0 36.7

Where would Slhouettell best be used?
Table 6 shows the results.

Table 6. Where would Silhouettell best be used?

Order

(1 means most suited) ! 2 ° !
Public Space (7.0%) | (17.9%) | (214%) | (536%)

10 8 7 4
Event Hall (345%) | (27.6%) | (24.1%) | (13.8%)

Community Space 12 8 e X
y (42.9%) | (28.6%) | (28.6%) | (0.0%)

. 6 7 6 8
Private Party (222%) | (259%) | (222%) | (29.6%)

Over 70% of the subjeds sleded community space (student union buildings and
so on) as being very useful (1) or useful (2). 62% also seleded event hall (the site
for an international conference and so on). In contrast, over 70% thought that
Silhouettell would not be useful in public spaces (i.e. a stre¢ corner). The
responses for Private Party (home party and so on) varied widely.

- Contents of profile which a wser shows
Table 7 shows the profile contents that were considered acceptable to the subjeds.
Most subjeds accepted the display of name, affiliation, interest, and nationality.
However, few accepted the display of phone number and address

Table 7. What data shoud be displayed

content number
name 25
affili ation 21
nationality 24
address
phone number 7
interest 22
birthday 12




- Cultural Differences

According to the results of this questionnaire, we found the following cultural

differences.
® Places siitable for Sil houettell use

Table 8(a) shows the axswers of the subjeds from Asia, where the data ae the
those in Table 6, while Table 8(b) shows the answers of the subjeds from

Europe and America

Table 8. Where would Silhouettell best be used?

(a) Asia

evaluation 1 2 3 4
Public Space(%) 91 | 273 | 364 | 273
Event Hall (%) 182 | 364 182 | 27.3
Community Space(%) | 700 | 200 | 10.0 | 0.0
Private Party (%) 100 | 200 | 300 | 400

(b) Europe and America

evaluation 1 2 3 4
Public Space(%) 100 | 200 | 100 | 60.0
Event Hall (%) 273 | 364 | 273 | 91
Community Space(%) | 200 | 30.0 | 50.0 | 0.0
Private Party (%) 400 | 200 | 100 | 300

While 90% of Asians have affirmative opinions about the use in community
space only half those from Europe axd America shared the same opinion.
Though 70% of Asians had negative impresgons about its use in private parties,
European and American people had various opinions.

® Displayed Profile

Table 9 shows the same data & Table 7, but they are divided into two columns
acording to the region the subjeds were from. The left column shows the
number of positive aswers for eat content from Asian people, while the right
column shows those from European and American people. European and
American people have negative opinion for displaying their affiliation, while

Asians are more liberal on thisissue.




Table9. Cultura differencesin releasing data

content number (Asia) n;rr]r:jbzrnglél:rcz)pe
name 10 (90.9%) 8 (72.7%)
affili ation 10(90.9%) 4 (36.4%)
nationality 10(90.9%) 8 (72.7%)
address 5 (45.5%) 2 (18.2%)
phone number 4 (36.4%) 2 (18.2%)
interest 8 (72.7%) 7 (63.6%)
birthday 3(27.3%) 3(27.3%)

We summarizethese results from threepoints of view.

1. Utility of Silhouettell
In community spaces where people who have common topics and do not know
ead other gather, Silhouettell can be an effedive tod in helping people to start
conversations.

2. Privacy
People hesitate to release their complete detail s to the public.

3. Cultural Difference
We suggest that there ae some differences of sense aout presenting topics and
privacy between areas. The sense on what topics or attribute one can open to public
dependsthe aeahe/she come from.

5 Conclusion

We propased a system, named Silhouettell, for awareness sippat in red-world
encounters. Silhouettell uses a large graphics <reen, but does not require the user to
possessany additional equipment. It attrads people by projeding their shadows and
promotes conversation by presenting common topics based on users profile.
Silhouettell dispays WWW pages as a way of showing common topics. Through a
preliminary experience with three users, we validated our implementation palicy: the
system can suppat awarenessin red-world encounters. We dso examined where the
system would best be suited through the results of questionnaire mlleded from
people from various nations.

We have developed a series of tools for community computing[10][11].
Community computing supparts the ealy stage of collaboration, or helps various



people to organize @mmunities. Awareness sippat for red-world encounter
encourages people to know each other[12].

Future work includes extending Silhouettell to improve of topic seledion, and

more analysis of the readions of users from different cultures.
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