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Abstract
The impact of new technologies and sysems
incorporating high performance video and other
multimedia is likely to be significant in the future
communications environment. This paper discusses a
project to invegtigate the technological and social
issues of these systens.

1. Introduction

The Monash University School of Computer Science
and Software Engineering (SCSSE) is one of the
largest departments of its type in Australia. It has
about 60 full time academic staff, and about 20
support  staff, digributed across 2 campuses
("Caulfidd" and "Clayton") which are separated by 8
kilometres. The School supports three main
undergraduate degrees in computing, namely the
Bachelor of Computer Science, the Bacheor of
Computing and the Bachelor of Digital Systems, and
a host of post graduate coursework and research
based degrees. The School was formed in 1998 from
four smaller departments - 2 on the Caulfield campus
and 2 on the Clayton campus. Accordingly, it
supports a wide range of academic cultures, ranging
from a traditional research university culture to a
more applied industry based technical one. Almost dl
staff are based on one campus, but occasionally travel
to the other campus for meetings or for service
teaching.

The academic programs are supported by three small
service units, namely administration, technical and
finance. Like the academic <taff, there is little
movement across campuses within the service units
except for occasional meetings.

The management of the school is performed by a
number of cross campus committees and groups. The
committees convene at regular times to develop
policy, provide leadership and process formal
university regulations (such as those required to
create new subjects and COUrses).
An important feature of the School is that

contral is devolved to the appropriate groups where
possible, which is an essential component in running
such alarge multi campus school. However, the very
processes that support the running of the school, also
inhibit the devel opment of a single culture. Very few
staff are involved in cross campus activities like
committee mesetings or teaching. Almost no staff
travel the 8 kilometers simply to tak with their
colleagues from the other campus. Accordingly, the
only opportunities for social interaction and team
building are when the entire School meets off
campus, which occurs only about once per year.

The issue of building a school culture is sufficiently
important that it has warranted the design of a Virtual
Tea Room; a place where staff can meet over a social
cup of coffee and interact without too much concern
for the distance between campuses. The Virtua Tea
Room has been designed to be a meeting place for
people on the same campus as wel as across
campuses. It has been designed to incorporate all of
the activities of the normal campus based tea rooms,
but also provide cross campus links. This paper
discusses the design of the Virtua Tea Room, and the
associated technol ogy.

2. The Virtual TeaRoom

Imagine two conventional tea rooms, separated only
by a sheet of glass. Staff can sit on either side of the
glass, perhaps clustered around a coffee table, and
interact. They might be aware that their colleagues on
the other side of the glass are not in the same room,
because the glass causes some artifacts to appear, the
audio might be attenuated, but they are aso able to
have a reasonable level of interaction in spite of the
barriers. This is the goal of the Virtual Tea Room.
Until very recently, there has been very little
technology which could alow this to happen over
any distance for a reasonable cost [2]. It would
require full frame rate video, which has been
available for years, but a a consderable cost. Digita
video compression has changed the cost effectiveness
of video transmission, but is only now able to offer
acceptable quality and latency. The projection



faciliti es have only recently become deap enough,
and of sufficient quality, to provide a full sze
projeded image. Echo cancding audio systems have
only recently become cmmon place The time is
right to kring together high quality, low latency,
digital video and audio, high performance long
distance ommunications and high output video
projedion. In the next sedion we will discuss the
available technologies, and their relative advantages.

Another important component of the Virtua Tea
Room is sciological. Staff must fed that the
technology is not intruding on their norma
socialisation. They must be able to interact on one
campus without concen for the other end of the
video link, but also make use of it when they wish.
The social factors are as important as the technica
ones, and will ultimately dictate whether the facility
succeeds in building bridges between the various
cultures in SCSSE. To combat some of the @wncens
of such a system, we have placed spedal attention to
the interior design of the room. The new tea rooms
are much nicer places than the old ones - we hope
this will encourage staff to utilise them regardless of
the video link. The interior layout, paint work and
lighting support clusters of chairs and tables. One
region is clealy designed for those who wish to
communicate with people on the same ampus. The
other cluster supports inter campus communicétion.
On the other hand, the dugters are not separated by
walls, so it is possble to move from one to another
fredy. In order to overcome suspicion of the facility,
it is envisaged that it will be used by senior
management for communicdion, as well as by the
service units. For example, it will alow the various
service units, which are small and are split acrossthe
campuses to communicate over coffee. As an
example, the Head of School plans to visit the room
regularly to talk with coll eagues on the other campus.
We hope that by setting a positive example, we will
be able to overcome the natural fear of such a system.
To alarge extent, the system is an experiment in bath
the technical issues and the social issles of remote
coll aboration.

3. Technology |ssues
31 Network Requirements

To provide a suitable supporting infrastructure for its
daily operationa neels, the University has begun a
process of converting the legacy 10 Mbps ethernet-
type networks to a switched ATM-backbone network

that conneds to 100 Mbps switched-ethernet
networks. The network connedions between the
major campus locations are at 155 Mbps, with inter-
building links also a 155 Mbps. Minor campus
locations will conned back to the network at 34
Mbps via the University's private microwave network
(seefig. 1). The ATM network is an ided carier for
thistask asit bath able to provide the @pacity for the
sustained high datarates aswell asthe QOS at alevel
suitable for thistype of multimediatraffic.

ATM networks smilar to this are the basis for Next
Generation Internet (NGI) network devel opments in
the U.S., although they are operating at higher speads
(from 622 Mbps to Gbps) [1].
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figure 1 The Monash Interactive Teaching Facility Network

3.2 Video vs conferencing

Monash University has had a significant involvement
with videoconferencing for both the conduct of
meetings, aswell as for teleteaching.

This has been through the use of commercialy
available videoconference equipment that has been
adapted for the purpose (for teleteaching), or is used
as supplied (for meetings etc).

The design of videconferencing systems has been
tailored mainly to the restrictions of the available
communications networks. le, the nx64 kbps ISDN
networks that ae the common medium for
connectivity. This has led to the implementation of
systems that perform their tasks adequately but
exhibit limitations in areas such as the number of
tranamitted picture elements (effecting resolution),
the frame rate (effecting the smoothness of motion),
variation of both colour and image variability
(effecting the true-to-life appearance of the image).
These systems often display images that have defects
such as coding artifacts that appear at times in the
video stream.



All of thisis as aresult of the need to constrain the
transgmisdon requirements to that which is bah
available and aff ordable.

In recet years, the deveopment of MPEG-2
compresson technology and its use in the broadcast
and cable television industries has permitted these
organisations to transfer video information around
their networks using lower bandwidths than would
otherwiserequired if there was no compresson of the
video and audio data. MPEG-2 at high data rates
(10s of Mbps) can provide much higher quality of
image & the recaving end (thus its acceptance in the
video broadcast and cable aeas), dthough it does this
a the epense of the reduction in required
tranagmisdgon capacity. This is of less importance
where the network infrastructure is able to cope with
thisincreased nedd.

A major problem with the implementation of MPEG-
2 has been the st of such systems. This has not
been an isae for the ommercia broadcasters and
cable providers as the high cost can be offset against
savings in communicaions costs for their
transgmisgon of high quality video. However, the
costs in recent times have been reducing. This is
mainly due to the arival of PC-level products as well

as the take-up of this technology within larger
organisations where there has been a significant
growth in the use of broadcast video for in-house use
(medings, training, etc). This has been as a result of
the growth in the adoption of ATM networks where
bandwidth reservation and guarantees of delivery (the
QOS isaues) are supported.

Another probdem with the choice of MPEG-2 based
systems over traditional videoconferencing systemsis
that of end-to-end dday. Since many MPEG-2
CODECS have been designed for broadcast
Stuations, the delays in coding may become
significant (100s of milliseconds up to seands). This
isnot a problem in a broadcast situation but will be a
major isaue to deal with if the system is being wsed
for two-way communicdions. Delay times of 150ms
is consdered to be acceptable for two-way
communications [5].

3.3 MPEG vs M-JPEG

Although the adoption of MPEG-2 for television and
in-house wrporate video distribution has begun to
grow, there ae organisations that have been using
systems based upn motion-JPEG (M-JPEG). This
was largely due to the nead for high quality image
transfer even if there was a significant penalty upon
bandwidth required. As well, these systems do not
support real-time endoding and decoding at rates that
would suit two-way communicaions.

It is likely that these systems will be replaced in the
future by MPEG-2 systems as the st differential
becomes a significant in addition to the bandwidth vs
image quality equation being weighted in favor of
MPEG-2.

4, The Trial Systems

The trid system is constructed from two MPEG-2
CODECS from FVC.COM. These ae mnneded to
the ATM network at 155 Mbps using OC-3 fibre
attachment. The systems are designed to support
single encoded video streams (as will be used in our
tria configuration) or multiple streams (as may be
used in a future expansion of this technology). The
traffic will be arried using TCP/IP for delivery over
the Monash ATM network to the remote tea room
ste (seefig 2).
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figure 2 Video Wall Trial System

5. Conclusion and Future Directions

Due to the delay in acquiring the systems and their
implementation, there ae no reportable outcomes at
the time of writing.

Sincethe system is based upon the use of TCP/IP and
carried over ATM networks, it is posshle for the tria
system to be etended to any site that has smilar
CODEC tedinology and an ATM network
connedion. Thus an extension of the trial could be
for the tearooms to be extended to an International
experiment in connedivity.

A possble extension of the video wall systems may
bein the aea of replacement of the eisting CODEC
technology in the University's teleteaching systems.
These ae limited in expansion in their current
configuration due to the PABX capacity limitations.
Usng the ATM nework to cary the
videoconferencing traffic, and bypass the PABX
faciliti es could aleviate this. However, this would
mean that there would be no gpportunity to improve



the quality of the systems, as they would still be
based upon alimiting tedhnology designed for aless
capable emmunications environment.

Thus an opportunity exists to replace the H.320
CODECS in the teleteaching theatres and provide
ATM network connedivity to gain an immediate
return in the quality of the video d those teleteaching
systems.
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