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Social Avatar Language for
Natural Avatar-Based Human Communication
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A modem society requires harmonic, interdependent, or cross-cultural human
relationships among people regardless of age, culture, language, or race. A friendly,
face-to-face, easy-to-understand, and real-time human communication is at the root
of leading to a pleasant life journey. That is why avatar-based human communication
has intrigued researchers and developers from academia and industry for several
decades.

Communication by avatars is a very interesting topic that is both socially
relevant and scientifically oriented. It provides us a huge virtual space where we can
either simulate our daily life in reality or stretch our Aimagination. Its many
advantages, especially its interaction, attract researchers from fields like education,
military, entertainment, etc. The ideal natural avatar-based communication requires
multidisciplinary efforts, including computer science, artificial intelligence, and
social science. Recently, many exciting results have been reported in the areas of
human figure modeling, rendering, animation, natural language processing, speech
recognition and synthesis, cognitive science, psychology and linguistics, etc.
However, current systems remain difficult in natural and convincing interaction. The
major challenge comes from describing and representing social context and
personality for avatars.

Some researchers are working toward personalized or emotional avatars. For
example, EMOTE (Expressive MOTion Engine) offers a methodological tool for
creating personalized agents, which provides a method of synthesizing movements
by controlling a relatively small number of parameters, and enables a higher level of
understanding communicative gestures. BEAT (Behavior Expression Animation
Toolkit) allows animators to insert their preferred personalities, motion
characteristics, or other particular features in the final animation. However, most
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existing systems do not provide an effective and easy-to-use tool for addressing the
social context for avatars that is especially useful for cross-cultural communication.
Moreover, most studies to date focus on either the body animation or the face
animation. Integrating and especially synchronizing the body and face pose challenge

in this field. While hand gestures have received much attention, the function of arm
gestures and body postures has been mostly neglected. Furthermore, the existing
commercial animation tools for avatars usually rely on pre-authored audio, but
natural language real-time instruction for avatars, especially multiple natural
language instruction, is rarely studied. These challenges create new opportunities and
motivate us to seek a new approach. )

An avatar is a graphical representation of a real person in virtual environment.
As real humans, we have different positions and play different roles in society. Our
behaviors are influenced by social context such as culture, profession, religion, to
mention a few. It is understandable that an American probably displays different
nonverbal behaviors from a Japanese. But as stated above, the social context is not
considered in most current avatars. Thus, we propose a new concept, Social Avatar
Language (SAL), to describe the nonverbal behaviors for avatars with regard to
social background. And we name this new type of avatars that can conduct the social
behaviors Social Avatar (SA). That is, SAL represents social behaviors of an avatar
through animations of facial expressions and body gestures in cyberspace.

We originally propose to use ontology technology for addressing the social
context for avatars. We define here ontology as the specifications for describing and
representing our proposed SAL. This ontology is used to match and bind data to 3D
(dimensional) avatar presentations including facial expressions, lip movements, body
postures and gestures. We propose two new ontologies, Avatar Modeling Ontology
(AMO) and Social Context Ontology (SCO). While the AMO 1is used for the
anatomic constraints for animation, the SCO is used to associate the social context
with an avatar. It is important to understand that our SA is at first an avatar, and we
focus on the influence of the social context on the behaviors and the appearance of
the avatar. What we are especially interested in is how to associate the social context
with an avatar and how to extend an SA by more social aspects. SAL can reveal the
social background of avatars with multiple natural language processing function in
the mean time: To achieve this, a set of operations and mapping is required, which
includes semantic extraction from the input text, and translation between natural
languages and nonverbal languages. For animation synthesis, besides seamless body
gestures, we also create rich facial expressions with appropriate eye, eyebrow, and
mouth movements, for representing human emotions (such as happiness, sadness, or
anger). The current version of this system can deal with nonverbal behaviors for
Japanese, Chinese, and American cultures to some extent.
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