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ABSTRACT

Tn this paper, we describe the TeM €A 2002 asynchronous
onlne community, which uses embodied chamacters as
expressive media t© communicatt messges. The
fimctionality of the system and the challenges faced in
desioning it are discussed. Furthemore, we present the
results of its firstuserevaluation.
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INTRODUCTDN

T face-to-face conversations, people use all of their natural
modalities, such as speech, body language (gesture, pose,
etr.) and facial expressions (gaze, em otion, nodding, etc.) to
communicate wih each other. Every conversation takes
place I a shared context that m ay nclude the presence of
otherpeople and cbjects. The conversation is supported by
the em bodin ent of all of its participants. This em bodin ent
is sdll directly supported In videoconferences, but In
Ttemet chat system s, only indirect representations of each
partdcipant, o called avatars R], arr availlble. These
avatars help the participants to build a shared conversation
context 1 a virual chat environment. However, when
peoplke have a conversation wih others through online
communides, such as newsgwup and bulletih board
System s, people are restricted to using textual nform ation.
M isinterpretations of these textual m essages are comm on.
The w idespread application of em oticons [:-)] dem onstrates
that pure textual infomm ation lacks hum an em bodin ent and
their com m unication m odalites. Furthemm ore, it m isses the
conversational context, which m ight be compensated by
hchiding mulbtmedia content n the messages. A though
people arr cunently able to mplicitly share context
nformation by hchiding lnks to web pages in their
m essages, they cannot inclide the web content explicithy
nside the m essage itself.

One can distnguish two types of comm unications n onlne
com m unites: asynchronous com m unication and
synchronous comm unication. n the latter, the participants
are present throughout the com m unication and react n real

C hristoph Bartneck
Technical University of E ndhoven
Faculty of hdustrialD esign
DenDolech 2,5600 M B E ndhoven
The N etherlands
christoph@ bartneck de

tine t messages. V deoconference sysems and onlhne
chats are good exam ples of synchronous com m unication. In
asynchronous communication, the participants are not
present during the communication and ssveral days may
pass before a reaction to a m essage is posted. N ew sgroups
and bulletin board system s are instances of asynchronous
communication. This sudy focuses on asynchronous
communication because we regard it is sdll having
considerable untgpped potential for human-based new
hformation society desions and the analysis of social
conversation.

A synchronous com m unication poses stronger restrictions on
com m unication m odalites and aw areness than synchronous
comm unication. One way to overcom e the restrictions is t©
empby avater lke embodied chamcters and let the
characters express all non-textual nform ation. The M edia
Equation [7] suggests that user w i1l treat such characters as
social actors and hence communicate w ith them as they
would wih other humans [12, 9]. The anthropom orphic
appearance of the characters also helps the users o dentify
other participants and hence makes it easier to follow a
discussion . Furthem ore, the characters can help the users to
understand the context of the conversation, ncluding the
Tnvolved personalities and their social relationships tow ard
each other [10].

Based on this theoretical framework, we employed
anthropom orphic characters n a prototypical asynchronous
onlne communiy sysem called TeM eA2002. These
characters play the mle of personal representations @vatars)
and presnt the oonversational oontrbution of is
Epresentative user. W e call such characters personified
media. The TeM eA 2002 system enables us t© Investigate
the effect that expressive personified media have on the
user’s conversational behaviors. By analyzing logs of long-
term online com m unity activites, w e hope t© be able to find
miles of social conversation from the view pointof usage and
effects of expression with personified media. Such mles
would be particularly helpfill for autonomous character
agents and enable them t© act natually and hence support
them f1lfilling their purpose, such as stm ulating discussion
betw een unacquainted users [4].
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T this paper, we describe TeM eA 2002’s functionality and
its design challenges as w ell as report results of a usability
test that preceded the upcom ng long-term case study.

FUNCTDNALITES OF TeM eA 2002

The basic fimctionality of TeM eA2002 is based on a
buTletin board system . U sers can post theirm essages n an
online comm unity, and these m essages becom e availbble to
allotherusers.

The main inprovement is the use of personified media t©
present m essages. Figure 1 show s the conversation process
I TeM eA2002. I the begiming, the users can choose t©
create anew topic orthey can reply to an existng m essage.
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Figurel. Conversation process n TelM eA 2002.

T both cases, the TelM eA 2002 Editor opens to allow the
users o design their messsges Figure 2). The Edior
provides five types of behaviors for the user's personified
medim ; speech, affective expression, hterpersonal
atttude, docum ent reference, and comm ents on docum ent.
The behavior com ponents can be used muldple times and
ananged In any sequence. This enables the users o create
even com plex m essages
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Figure 2.TeM eA 2002 Editor

The user may, for example, type In the text © be spoken
("Hello, barmeck”) and choose a perfom ative verb that
describes the Intention of the utterance ("greets”). To take
advantage of the full potential of non-verbal cues, we
defined a fine-grained set of 35 perfom ative verbs. The
verb "agree," for example, is further sub-msantated t©
rEpresent the entire range of agreeing from aniling t©
nodding and thum bing up . N ext, the userm ay want to direct
the attention of the audience to a certain w ebsite. Therefore,
the user selects the web component and enters a URL . This
web page will become the new background of the
TeM eA 2002 sage. A fierw ards, the user enters text again
(“This is my favorie webgie”) and chooses an affective
expression for the personified medim (“happiness’). The
user could have chosen from a range of 48 other affective
expressions or 13 types of interpersonal attitudes. Fially,
the user subm is the message. The user's message is
transform ed o a scrpt language form at B] and sentto the
community server, where it becom es available to all other
users. Anotheruserm ay select this m essage, forwhich only
this script is tansfered and executed on the client's
computer. The posed messsges arr awhived In a
conversation log that presents the basis for further analyses
of the communication, such as summarzation of social
conversations.

CHALLENGES

W hile building the TelM €A 2002 prototype, w e encountered
several problem s that challenged the expressiveness and
believability of the onlne community and is personified
media.

Personalization

Each participant In the TeM eA2002 communiy is
represented by a character, ie., hisher personified m edim .
To quickly identfy the various partcipants In a
conversation, a unigque embodin ent for each personified
medim Is necessary. Therfore, a varety of eight
personified media is available In the TelM eA 2002 systEm ,
where these m edia vary In shape and color. W e would lke
o expand this set to allow further personalization, but the
high num ber of expressions required by each personified
medim puts a heavy load on the developm ent resources.
Consequently, we first focus on an analysis of the usage of
the various personified m edia before extending the grade of
personalization.

Com m unication features

The expressions of the personified m edia should cover all
four features of hum an comm unication: facts, latonship,
appealand selfrevelation [8].The facts featuire contains the
contentof the m essage. and the relationship feature contains
the sender’s opnion of the recever and the senderreceiver
relationship . The appeal feature contans the inform ation on
w hat the senderw ants the receiverto do (intention), and the
self1evelation feature contains mnfom ation on the sate of
the sender, In particular his or her emotional sate. The
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Figure 3. Exam ples of the expressivity of the
TeM eA 2002 characters.From left to right: greeting,
happinessand com plaint.
rlhtionship, appeal and selftevelation features are not
comm unicated through what is said but through how it is
said.

The sender encodes all four features nto his orherm essage
and the receiver nterprets the four features of the perceived
m essage. Successfiil comm unication requires that the sent
features of a m essage be gin ibr to the terpreted features.
A m ism atch betw een the sentand nterpreted features of the
m essage can explain m any failures of comm unication.

The TeM eA 2002 system enables the user to comm unicate
facts through the spoken content of the messages. The
rlationship of the users tow ard each other can be express=d
through the rlative spatial distance and position of their
personified m edia. The userm ight, for exam ple, stand right
next to a befriended user. The spatial distance m ight be a
good indication of social distance. The appeal feature m ght
e expressed through the various perfom ative verbs, such
as asks, agrees and declares. The selfrevelation feature is
communicated through the emotional expressions of the
personified m edia, such as happiness, sadness and anger.

Expressive Repertoire

Humans have a wide rmpertoire of conversational and
em otional expression, ranging from subtle frowns to ecstatic
dances of jy. Personified media need to cover the entire
sale of expression t© become believable entites.
Unforunately, many of the cument inplementations of
personified m edia exaggerate their em otional expressions or
do not have enough variations In their expressions and are
therefore perceived as com ic characters. The TeM €A 2002
sysem emplys 35 performative verbs (explains, agrees,
complains, etc.), 48 affective expressions (kes, sadly,
wordes, etc.), and 13 Interpersonal attitudes yes, I know ,
forgotten, etc.). This varety should enablk t© the users to
find a suitable expression foralm ost any situation. Figure 3
show s som e exam ples.

Ih addidon, the TeM eA2002 sysem has cerain
conversational expressions to direct attention, such as
pohting t© cbjcts and the distances of personified m edia
from each other and objcts. The whatvely higher
mmporance of the conversational expressions, such as
glance and nods, over em otional expressions [1] m ight not
be the sam e In the TelM €A 2002 system since tum t@king is
regulated autom atically .

Com m unication m odalities

Personified media should express their emotions
consisently thmwugh all modalibdes availbble t© them t©
ensure high believability [6]. T would notbe convincing if
the personified m edim showed a sad face butaked w ith a
neutral voice. System atical manijpulation of emotions in
geech remains difficult, and unforumately the speech
synthesizerused forTelM eA 2002 isnotable to perform this
task. Therefore, we are plning to make some mwugh
manual adjusments m the pich and goeed of the
gynthesized goeech t© aocquire a mnimum Jlevel of
congistency.

Logging and analysis

The TelM eA 2002 comm unity enables its participants to use
rich personified m edia for theirm essages. A Il m essages are
encoded in an XM L-oased script language [11] and stored
1 Jog fileson the TeM ea2002 server. The highly stuctured
nature of this scrpting lnguage is  optm ized
com prehensive analyses of the messages, mcluding their
content, perdfomative verbs, affective words and
anin ations. deally, such analysis w il enable us to gain a
betterunderstanding of social com m unication.

EVALUATDN

A qualiative usability test of the TeM eA 2002 system was
performed at the Technical University of Eindhoven,
Holland, in December 2002. The goal of the test was t©
dentify majpr usability pmblems and suggest desion
solutions. Five participants were given the representative
task to dhow their favorite website t© another user. The
other user was the second experin enter, located 1 Kyoto,
Japan . The experim enter played the conversation partner of
the participant. H e took a passive role and thus only reacted
to the m essages of the participant. A videoconference Iink
connected the experiment room n Emndhoven wih the
experinenter 1 Kyoto and enabled hin to cbserve the
progress from a disance and gain sight nto the activites
of the user. Only when he cbserved that the participant
appeared t© be stuck would he tgke the mitative and send a
new message. Two cam eras film ed the participants and their
screen activites. The participants used the “Thinking-out-
Joud” method B] to allow the experin enter to gain nsight
nto thelr goals and actvites. The expermenter in
Eindhoven also cbserved the participants and m ade notes
during the experinent. Afterwards he mwviewed the
videotapes to cross check the mital notes. Several usability
problem s could be identified and classified nto general
grphical user Mhterface GUI pwblems, technical
problem s, and com m unication problem s.

The GUI problems nclided prmoblems wih missing or
unclear lbels, wrong visualizaton of buttons, and
rdundant interface elem ents. M ost of these problem s were
easily resolved by a redesign of the regpective elem ents.
The technical problems of the sysem consisted of
excessively long response tim es, instability of the servers,
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and scripting problem s In the client softw are. If the user, for
example, wanted t© compose a new message he or che
would click on the com pose button, which would bring up a
composer window . The loading of all elements of this
wihdow took several seconds, and the window was only
operational if the loading was complete. M any participants
clicked on elem ents before the completion of the loading
process and hence caused a scripting enor that In some
cases disabled the entire mterface. As the reault, the
participant would have t© go back t© the Jogin screen and
sart over. An ongoing effort is being put nto the technical
In provem ent of the system , and we hope to have solved
m ostproblem sbefore the upcom Ing case study.

The most Interesting but alo most difficult © solve
problems ar the ocommunication problems. Several
participants had problem s understanding that TelM €A 2002
is an asynchronous comm unication system  (oulletin board)
and not a synchronous system  (chat) . They tried t© use the
system as they would use chat system s, which resulted In
several process problem s. The replies to theirm essages, for
exam ple, appeared too late. W e believe that the participants
m ight have been misled by the constant presence of the
peronified media. Since the personified medim of the
otheruserw as visble all the tin e, the participants assum ed
that the otheruserhin self orherself was online all the time
and hence that they could chat wih the other user. The
consant presence alo had the effect of making the
participant believed that they could literary show a certain
webpage to the other user by showng it t his or her
personified medim . They put the other user's personified
medim on top of a page and scrolled it up and down t©
show itto the otheruser. The participants assum ed that the
nterface would be a shared space and that the other user
could see exactly what they them selves saw on the screen.
Another problem was the expectations of the participants
tow ard the conversational abilities of the personified m edia.
D ue to the anthropom orphic gestalt of the personified m edia
and their ability to synthesize speech, they expected the
personified media to also be able t© reoognize goeech. The
partcipants sarted to @k back t© the personified media
after they finiched theirutterances.

Tom ake users tacitly understand the asynchronous nature of
TeM eA2002, we are plaining to change the nterface
concept o the metsphor of a theatre. The varous
personified media would only be visible on the sage and
perform theiracts on it. Thism etaphorappears t© better suit
the conceptof TelM eA 2002.A second usability testw il be
necessary to confim this assum ption.

CONCLUSDNS

W e presented a first prototype of an asynchronous online
comm unity that enables its participants to comm unicate by
using personified media n the form of embodied screen
characters. Participants can enrich their messages wih a
w de 1ange of anin ations and expressions. A first usability

test was perfomed and resulted In several redesign
suggestions. Curnently, we ar working on the
Inplem entation of these suggestions to prepare the system
fora Jong-tem case study. Som e challenges rem ain, such as
the consisent ol of the chamcters. Chamacters are
comm only used for assistants, such as the M icrosoft O ffice
Asgisants [5], and as avaars to represent the user In a
virtual environm ent. Personified media In TeM eA 2002 are
avatars of thelr respective human users. Th additon, the
personified medim of each individual user also fulfill the
wle of an assisant. The m edia help the userw ith problem s
and gives suggestions on how to overcom e them . This dual
wle caused some confusion In the usability test, and we
Intend to m ake the special wle of the users’ own personified
media clearer through their continuous presence. A 1l other
characters should only be present on the TeM eA 2002
stage. This is a m ajor conceptual change in the system , and
a second usability test will be necessary to assess is
success.
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