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Abstract
The mediation of social presence is one of the most interesting challenges of modern communication technology.
The proposed metaphor of Interactive Social Displays describes new ways of interactions with multi-/crossmodal
interfaces prepared for a psychologically augmented communication. A first prototype demonstrates the applica-
tion of this metaphor in a teleconferencing scenario.

Categories and Subject Descriptors (according to ACM CCS): H.4.3 [Information Systems Applications]: Commu-
nications ApplicationsComputer conferencing, teleconferencing, videoconferencing

1. Introduction

Social presence is an important factor determining the suc-
cess of today’s and tomorrow’s communication technolo-
gies. One prominent example of the advent of social aware-
ness are the community building features subsumed under
the label Web 2.0. Our project aims at the exploration and de-
velopment of new methods to improve social presence in sta-
tionary and mobile communication applications and devices.
We are trying to create rich augmentations on top of existing
insufficient technical channels. Our hypothesis is that the in-
terplay of these alternatives in interaction with the human ca-
pability to adaption should lead to a strengthening of social
presence. For this we are developing technologies and meth-
ods allowing us to aggregate, interpret and represent implicit
communication signals. Ultimately we will develop displays
to make the implicit signals explicit.

2. Related Work

Shared virtual environments, especially those based on video
technology, are an established technology. Prominent ex-
amples are, e.g., AliceStreet [Ali04] which represents par-
ticipants with a live video feed, or Coliseum [BBT∗03],
which acquires a 3D-representation of the user. Our ap-
proach will go beyond audio and video channels, augment-
ing plain video information with displays of psychologically
relevant factors. This idea can be thought of as an extrapola-
tion of the smileys used in text based communication.

In recent years, emotional aspects gain significant inter-
est in the area of Embodied Communicative Agents (ECAs).
Findings about the physiological response to an empathic

interface agent [HP06] provide required insights for an ap-
propriate and adequate ISD-design. Both research directions
have significant impact on our work. Immersive Virtual Re-
ality Environments with ECAs capable of displaying emo-
tional states can be used as emotional displays first, to design
repeatable and hence reliable user studies on physiological
response mappings and second, as subsitutes or placehold-
ers for one or more of the interlocutors.

3. Interactive Social Displays

PASION’s primary goal is the development of methods to
support social interactive communication on a broad range
of devices (from mobile phones to immersive VR displays).
We argue for a common interaction metaphor on all plat-
forms, the Interactive Social Display (ISD).

ISDs offer a consistent view on all available information
about a communication partner. As an element of design,
the ISDs separate the area of content as a central element
from the contextual frame providing a view on the available
communication channels and sources of information. Be-
sides channels for audio and video, the prototype (fig. 1) is
already able to augment these channels with the information
provided by biosensors presented on top of the content area.
Currently, the ISD metaphor has been designed for a dyadic
interaction. Future work will extend the ISD metaphor to in-
clude a rich framework to analyze the basal sensory data and
ultimately make the emotional state of the interlocutor ex-
perienceable. Besides that, methods for aggregation of data
over groups of ISDs will be developed to get a summary of
the emotional state of a communicating party. We believe
that such an approach could successfully improve applica-
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Figure 1: The prototype of an immersive teleconferencing
system using ISDs for psychologically augmented videocon-
ferences.

tions e.g. in the domain of education, in gaming or collabo-
rative work.

In immersive virtual environments a single Interactive So-
cial Display is represented by a frame similar to a scroll of
parchment (fig. 2). An ISD can be dragged around in space
and oriented by grasping and moving or rotating the hand.
ISDs can also be scaled with bimanual manipulation. Several
ISDs can be used concurrently and be arranged in space to
constitute a comfortable communication environment. The
user can manipulate channel markers (hovering icons in fig-
ure 1) using a speech and gesture interface, as well as using
direct manipulation via drag’n’drop. These markers can be
attached to the ISDs to activate or deactivate a desired chan-
nel.

The prototype already supports audio, video and gesture
channels. Other channels, such as galvanic skin response
and photoplethymography, will be added in the near future.
The prototype includes a representation framework for emo-
tional states and allows the visualization via an articulated
avatar (fig. 2). This avatar provides a high-level mapping
from emotional state representations to expressions, e.g. by
synthesizing mimics, gestures and lip sync speech. The im-
plementation of the prototype is based on the VR framework
AVANGO [Tra01], work on videoconferences in and via VR
systems [ref removed for review] and work on multimodal
interaction design [ref removed for review] and parametric
object modifications [ref removed for review] .

4. Conclusion

Creating social presence is a challange dominating current
research in communication technology. The Interactive So-
cial Displays are our first approach to open a broader range
of modalities, extending speech and gesture, to human-
human communication in teleconferencing solutions and
make them explicit.

For the VR prototype we decided to used a drag’n’drop

Figure 2: Current work concentrates on integrating and
mapping multimodal sensory input to emotional states of the
fully articulated avatar Pasqual.

interface to make the user physically interact with the system
- expecting that this evokes a stronger feeling of physical
presence. To which extend we have accomplished this still
remains to be studied, also in comparing the VR prototype
with prototypes for the desktop or pocket pcs.

The prototype can already be used as a research tool in
Wizard-of-Oz like usability-studies with a confident inter-
locutor, where the information presented to the participant
can be manually configured. In the context of our project we
are cooperating with psychologists with a strong background
in media analysis and communication research. This will al-
low us to concurrently evaluate our approach in an iterative
manner. A special focus is on the effect of rich emotional
displays such as Pasqual.
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