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memorable stereotype of naturally-occurring meeting
sounds and is thus quickly learned and immediately
recognizable. In addition, the sound is designed so that it
grows in amplitude quite slowly, so that is not
interruptive. Finally, the sharper gavel sound at the end
lends a sense of urgency to the sound. Sounds like these
are effective yet unobtrusive reminders about remote events
— as evidenced by the fact that approximately 50 sounds a
day are requested from the Khronika system.

In general, then, the Khronika system in conjunction with
audio reminders has a number of the system features we are
exploring at EuroPARC. It enhances our general
awareness of ongoing events and thus promotes
collaboration. It does so in a way that blurs the boundaries
between the electronic and everyday worlds, allowing
information to be entered from and disseminated by both.
Finally, it allows for a great degree of user customization
and, like all our systems, is in a continual state of
evolution guided by use.

AWARENESS OVER SPACE:
PORTHOLES

RAVE is useful in providing awareness of local nodes.
But for technical and financial reasons, we cannot make
connections to our overseas colleagues, nor can we connect
to more than one node at a time. In order to extend our
awareness over a greater distance and to a number of people
simultaneously, we have been experimenting with
distributing low-resolution video images via our digital
networks.

POLYSCOPE AND

An initial prototype, Polyscope (2) is a system which we
used to distribute digitized images within our building
every 5 minutes or so. The resolution of the images is not
very high — only 200 by 150 bits, with no grey scale.
Nonetheless, people and objects in their environments are
usually visible. In addition, a simple animation facility is
available, in which a few images are digitized successively
and looped on display. Although such animations are often
jerky (and sometimes deliberately frivolous, as when one
researcher arranged to periodically transmogrify into Elvis
Presley), they make movement obvious and are an effective
way to disambiguate scenes. Moreover, Polyscope acts as
an interface to the audio-video network. Buttoning an
image produces a pop-up menu which allows glance or
vphone connections to be initiated.

‘We are currently using a more recent version of this kind of
system called Portholes (8). The major advantage of
Portholes over Polyscope is that it runs between
EuroPARC and PARC - this means that we can see
images of colleagues in a building about 6,000 miles away
with those of people in our own building. Not only does
this support awareness, but it has helped to create and
develop a new research community within EuroPARC and
PARC - for instance, researchers who have never been co-
present nonetheless speak of "knowing" one another
through their experience with Portholes.
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Both Polyscope and Portholes allow several remote
locations to be presented simultaneously, affording passive
awareness of distributed workgroups without the necessity
of explicitly setting up video links and so on. This
facilitates smooth transitions between general awareness
and more focussed engagements. In addition, the spatially-
distributed but asynchronous functionality offered by
systems like Portholes and Polyscope complements our
synchronous but single-channeled video services quite well,
Perhaps most importantly, Portholes allows us to extend
this awareness out of our building to colleagues at
geographically distant locations.

EXPERIENCE, EXPERIMENTS, AND EXPORT

We have said little about our experiences using these
systems. In general, our development efforts rely on what
might be considered a form of participative design, in
which designers work closely with users in shaping useful
systems (4). At EuroPARC, as with most research labs,
the division between designers and users is often blurred.
Nonetheless, the group can be divided into technical and
non-technical staff, and much of our development is guided
by the experiences and input of non-technical users (see 17
for an example of this process). In addition, a number of
users have been keeping diaries of their experiences with
various systems. These accounts are a valuable source of
insight about audio-video mediated collaboration.

More formal techniques have also been useful in better
understanding the nature of our media space.
Ethnomethodological and participative design techniques
have been employed to study the everyday use of the
RAVE system and to assist in its development. For
example, observations of video-mediated communication
have indicated that the medium can undermine the
effectiveness of subtle communicative gestures (13),
leading us to explore ways to enhance our system. In
addition, a series of open-ended interviews have been used
to identify problems with the system as well as new
possibilities for its design (5).

We have also used more traditional experimental studies to
examine a range of issues. For instance, a recent study
assessed the utility of a collaborative text editor called
ShrEdit and the effects of shared video on its use (21).
Another study examined patterns of gaze associated with
task and meta-level conversations among co-located or
remote partners working in a shared software environment
(24). In a third study, we found that nonspeech audio
feedback changed participants’ perception of a complex
collaborative system and their tendency to collaborate while
using it (10).

Finally, we have begun exporting these technologies to
new sites to better understand how they interact with and
support existing work practices. For example, recent
research on participative design has involved the
installation of a limited audio-video link in a London
architecture firm (6). Building on this, a new project is
using audio-video technologies to support designers
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working together but based in different countries — England
and the Netherlands (18).

REALIZING A VIDEO ENVIRONMENT

In this account we have been concerned with describing
RAVE and several of the related systems we use to support
shared work at EuroPARC. We have suggested ways these
systems work together to form an integrated environment,
and have sketched some of their philosophical foundations.

We hope to have given a feeling for the kinds of systems
we are developing. Moreover, we hope to have shown that
the three themes of our research — supporting the range of
collaboration, maintaining privacy, and extending media
spaces to include awareness of planned, electronic, and
semi-synchronous events — provide a valuable foundation
for research on collaborative systems which are integrated
across the working environment. Above all, we have tried
to convey a sense of why we find the research at
EuroPARC fun, exciting, and important.

ACKNOWLEDGEMENTS

Our work at EuroPARC has depended on the collaborative
efforts of many people. In particular, Bob Anderson, Ian
Daniel, Christian Heath, Paul Luff, Tom Milligan, Wendy
Mackay, Mike Molloy, Toby Morrill, Gary Olson, Judy
Olson and Randall Smith have all contributed to the
development of the research described here, as have our
colleagues at PARC Sara Bly, Steve Harrison, Austin
Henderson, Scott Minneman, and John Tang. More
generally, the entire EuroPARC research community has
provided invaluable support for this work simply by using
these systems as part of their everyday environment.
Finally, the surrounding philosophy has been emerging
from our research community at PARC and EuroPARC for
years; it is impossible to assign credit for most of these
ideas.

Tom Moran’s current address: Xerox PARC, 3333 Coyote
Hill Drive, Palo Alto, CA. 94304.

Bill Buxton’s current address: CSRI, University of
Toronto, Toronto Ontario, Canada M52 1A4

REFERENCES

1. Bellotti, V., Dourish, P., & MacLean, A. (1991).
From users themes to designers DReams: Developing
a design space for shared interactive technologies.
EuroPARC/ AMODEUS Working Paper RP6-WP7.

2. Borning, A., and Travers, M. (1991). Two
approaches to casual interaction over computer and
video networks. Proceedings of CHI'91 (New
Orleans, Louisiana, 28 April - 2 May, 1991). ACM,
New York, pp. 13-19.

3. Buxton, W., and Moran, T. (1990). EuroPARC's
integrated interactive intermedia facility (iiif): Early
experiences. In Proceedings of the IFIP WG8.4

34

10.

11.

12,

13.

14.

15.

Conference on Multi-User Interfaces and Applications
(Herakleion, Crete, September 1990),

Carter, K. (forthcoming). Interacting with users: A
practitioner's experience. To appear in Sociology of
Software, Woolgar, S., and Murray, F. (eds).

Carter, K. (July, 1991). Usage of the AV network.
Presentation at EuroPARC RAVE Review, Cambridge
UK.

Carter, K. and Harper, R. (1991). Searching for
problems and answers: An empirical report on
CSCW. Technical Report No. EPC-91-101, Rank
Xerox EuroPARC, Cambridge UK.

Dourish, P. (1991). Godard: A flexible architecture for
AYV services in a media space. Technical Report No.
EPC-91-134, Rank Xerox EuroPARC, Cambridge
UK.

Dourish, P., and Bly, S. (1991). Portholes:
Supporting awareness in a distributed work group.
Proceedings of CHI'92 (Monterey, California, 3 - 7
May, 1992). ACM, New York.

Fish, R., Kraut, R., Root, R., and Rice, R. (1991).
Evaluating video as a technology for informal
communication. Proceedings of CHI’'92 (Monterey,
California, 3 - 7 May, 1992). ACM, New York,

Gaver, W. W., Smith, R. B., and O'Shea, T. (1991).
Effective sounds in complex systems: The ARKola
simulation. Proceedings of CHI'91 (New Orleans,
Louisiana, 28 April - 2 May, 1991), ACM, New
York.

Gaver, W. W. (1991). Sound support for
collaboration. In Proceedings of ECSCW'91
(Amsterdam, The Netherlands, 25-27 September
1991).

Gaver, W. W, (1986). Auditory icons: Using sound
in computer interfaces. Human-Computer Interaction,
2, pp. 167-1717.

Heath, C., and Luff, P. (1991). Disembodied
conduct: Communication through video in a multi-
media office environment. Proceedings of CHI'91
(New Orleans, Louisiana, 28 April - 2 May, 1991),
ACM, New York.

Henderson, D. A., and Card, S. (1986). Rooms: The
use of multiple virtual workspaces to reduce space
contention in a window-based graphical user interface.
ACM Transactions on Graphics, 5, 3, 211-243,

Kraut, R. and Egido, C. (1988). Patterns of contact
and communication in scientific research collaboration.
In Proceedings of the CSCW'88 (Portland, Oregon,
September 1988) ACM, New York. pp. 25-38.



W CHI'92

May 3 -7, 1992

16.

17.

18.

19.

20.

Lovstrand, L. (1991). Being selectively aware with
the Khronika system. In Proceedings of ECSCW'91
(Amsterdam, The Netherlands, 25-27 September
1991).

MacLean, A., Carter, K., Moran, T., and Lovstrand,
L. (1990). User-tailorable systems: Pressing the
issues with Buttons. In proceedings of CHI'90
(Seattle, Washington, 1-5 April, 1990) ACM, New
York, pp. 175-182.

Mackay, W., and Harper, R. (1991). WAVE: The
Welwyn and Venray Experiment. Technical Report
No. EPC-91-135, Rank Xerox EuroPARC, Cambridge
UK.

Mantei, M., Baecker, R., Sellen, A., Buxton, W,
Milligan, T., and Wellman, B. (1991). Experiences
in the use of a media space. Proceedings of CHI'9]
(New Orleans, Louisiana, April 28 - May 2, 1991)
ACM, New York, pp. 203 - 208.

Moran, T. P. and Anderson, R. J. (1990). The
workaday world as a paradigm for CSCW design. In

35

21.

22,

23.

24.

25.

Proceedings of CSCW'90 (Los Angeles, California,
October 1990). ACM, New York.

Olson, G., and Olson, J. (1991). User-centered design
of collaboration technology. Journal of Organizational
Computing, 1, 61-83.

Patterson, R. D. (1989). Guidelines for the design of
auditory warning sounds. Proceedings of the Institute
of Acoustics 1989 Spring Conference. 11,5, 17-24.

Root, R. W. (1988). Design of a multi-media vehicle
for social browsing. In Proceedings of the CSCW'88
(Portland, Oregon, September 1988) ACM, New
York, pp. 25-38.

Smith, R. B., O'Shea, T., O'Malley, C., Scanlon, E,,
and Taylor, J. (1989). Preliminary experiments with
a distributed, multi-media, problem-solving
environment. Proceedings of the First European
Conference on Computer-Supported Cooperative Work
(Gatwick, England).

Stults, R. (1986).
technical report.

Media space. Xerox PARC



