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Abstract

In this report we present our findings and results from the VITI program in 2000. The
focus of the research work undertaken by VITI has been to provide dectronic meeting
environments that are easy to use and afford as natural a collaboration experience as
possble. This find report is sructured into three parts. Part one concerns the VITI
infrastructure and congsts of two sections. The first section describes the process of
edablishing the infrastructure, concentrating on how the work was done. The second
section presents the actud infrastructure that is in place today, concentrating on what
has been put in place. Part two examines the use the VITI infrastructure has been put
to, giving examples of activities it has supported and discussng srengths and
weekneses that have emerged through this use. Findly part three consders the future
of digributed dectronic meeting environments. It is recommended that the report be
read in the order in which it is presented. However, each section has been written as a
standal one document and can be read independently of the others.
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Executive Summary

In this report we present our findings and results from the VITI program in 2000. The
focus of the research work undertaken by VITI has been to provide eectronic meseting
environments that are easy to use and afford as naturd a collaboration experience as
possble. The gpproach and techniques adopted are less important than the end god —
if anything our am must be to make people forget about the technology and
infrastructures  and concentrate on the collaboration supported through this
technology.

This find report is dructured into three parts. Part one concerns the VITI
infrastructure and congsts of two sections. The first section describes the process of
esablishing the infragtructure, concentreting on how the work was done. The
motivation for the VITI program is presented here, together with the planned
dructuring for the communication infrastructure. We explan why the infrasructure
has evolved the way it has, giving examples and anecdota experiences, which explan
the path taken. More detail on experiences using the infrastructure is given in part
two. The second section presents the actud infrastructure that is in place today,
concentrating on what has been put in place. This is manly a factua description
followed by a discussion on possible usage scenarios for the infrastructure.

Part two examines the use the VITI infrastructure has been put to, giving examples
of activities it has supported and discussng srengths and wesknesses that have
emerged through this use. While there has been no red forma evauation process, we
have had regular feedback from people who have used the infragtructure. We dso
have the experiences of the people who have built the infrastructure, who often have
been present during activities and formed their own opinions about the effectiveness
of the ongoing activity. This section presents an informa evduation of the VITI
infrastructure.

Findly pat three condders the future of didributed eectronic meeting
environments. In the fird section we condder future chdlenges in the aea of
digtributed dectronic meeting environments, based on issues we have encountered
within VITI and on generd issues tha need to be solved for this type of meeting
infrastiructure to become commonplace. In the second section we examine the
possihilities for continued meeting support in the wake of the VITI program. There
are many independent initiatives (eg. VUSNET in Gotdand, the KTH video network)
that would benefit from some sort of national connectivity. VITl has acted as a
catadys toward this connectivity process, and in this find section we examine what
posshilities exist for the future.

It is recommended that the report be read in the order in which it is presented.
However, each section has been written as a standaone document and can be read
independently of the others. We end by acknowledging the contribution of those
people, without whom the VITI program would not have been possible.
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Establishing the VITI Infrastructure

Abstract

This section discusses the process of establishing the VITI infrastiructure that has been
developed and refined over the past nine months. It outlines the processes we went
through in order to put in place the infrastructure we have today. In this document we
concentrate  on describing how the infragructure was arived a, giving our
experiences and lessons learnt in doing this. For a detailed description of what has
been put in place please refer to the next section, “The VITI Infragtructure 2000",
which describes the infrastructure itsdlf in factual detal. Frst, though, we begin by
motivating the work undertaken and provide some background.

Introduction

The VITI program initidly began in 1998, in order to establish a Nationd Virtud
Ingtitute supporting flexible interworking between different organisations  spreed
across Sweden. Detals on the early VITI work can be found online a the following
URL: http:/Awww.Sti.se/programsiviti/archive. There was mixed success for the initid
program, highlights being the DING project (Torlind 1999) and high qudity
videoconference support between a limited number of Stes. However, usage of the
infrastructure was not as high as hoped for, possbly because of the complexity of
configuring and using everything. Hence it was decided to concentrate on establishing
a reduced infrastructure and to concentrate on making this esser to use readily
avalable and of suitably high qudity.

The VITI program has been invedigaing the requirements of, and providing
support for, effective collaboration between physcdly distributed eectronic meeting
environments.  VITI's god has been to make technologicad solutions offering
appropriate and required functiondity, avalable for wide area, physcdly distributed
multi-participant meetings. One of the themes running through the VITI work has
been to support what the users want to do, rather than present a technical solution and
then force people to use that.

Motivation

There dready exis many possible approaches for dectronic meeting support between
people who are physcally distributed (Bullock 2000, Meyndl 1998). However these
gpproaches in generd have a number of wesknesses that make it difficult to offer high
qudity, essy to use functiondly adequate and flexible meeting environments for
larger (i.e. more than two) numbers of people. Many desktop videoconferencing
approaches are based on telephony principles (H.321, H.323), and while it is possble
to have more than two participants in a mesting it is not trividly achieved, and can
involve dedicated, expendve hardware, which is difficult to configure. Qudity is
another issue, with many systems targeted a ISDN networks and therefore using low
bandwidth connections, offering lower qudity video (QCIF and CIF resolutions) and
audio (telephone qudity a 3.5kHz with likdihood of d€gnificant delays between
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participants). The consequence of this is that instead of usng the available dectronic
tools to their best potentia, people instead ether travel to meet physcdly with others,
move ativities close to each other, use less competent personnd, or use lower qudlity
meeting environments (e.g. an ana ogue conference telephone session).

The potentid of a flexible, eadly configured, heterogeneous eectronic meseting
environment is enormous. In spite of the tremendous advances in telecommunications
and computing hardware, making it possble to connect to a host from amost
anywhere in the world, the full potentid of such environments has yet to be fulfilled.
Things are moving in the right direction; traditiond meeting room environments with
dedicated connections ae being augmented with connections from individuds using
desktop technology (Janke 2000) and more recently mobile technology; more
companies are open to the posshbilities and benefits of didributed meetings, and many
companies offering bespoke videoconferencing solutions exist. However better use of
eectronic meeting technology could be made in management, design, congtruction,
production and project meetings where many people at different locations need to
meet together (Maher 2000). Instead people 4ill travel to meet in person or ese use
only a fraction of the potentid tha telephone and videoconference technology can
offer. There is e@ther a distrust of such meeting environments, often deriving from bad
experiences or a lack of trugt in the sysems being used, or an ignorance of what is
available and how it can be used.

Method

We focused on gmple use in the fird indance initidly providing the required
functiondity for basc communication and then extending this based on feedback
from the users. Together with technological and functiond inputs we were dso driven
by the needs and wishes of our users, making meeting technology more accessble and
how we could best support socid and ad hoc interactions. Our am was to satisfy users
of the environment, encouraging them to make more and more use of it, and to build
from there.

We did not consgder the VITI infrastructure in isolation, and it would be foolish to
do so. There is a brger connected world out there and it is important that possibilities
for collaboration are adequately supported. To this end pat of our focus was on
connections to other smilar infrastructures and efforts.

A three—level approach

The overdl VITI infrastructure was designed usng multiple levels Thee leves
represented  different  technological  configurations,  different  possibilities  for
interaction and different levds of flexibility. Initidly four levels were identified:
desktop, auditorium, studio and mobile. However, the sudio and auditorium levels
were consdered together (it is the dynamics of the participants and interaction syle
that defines the difference, rather than different technical infrastructures. An
auditorium is where one person addresses many others, while the studio is for smal
mesting support where groups of people communicate with esch other) so we were
left consdering a three level gpproach. The depth of study and implementation for
each of these levels was not equal. We concentrated on establishing the studio leve
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while a the same time encouraging the naturd development of the desktop leve
through the use of a common desktop videoconferencing system (Marratech 2001).
Our efforts with the mobile level were minima a this Sage as our main concerns with
mobility were how a mobile user could interact with the desktop and studio levels. In
order for this to be done successfully we required stable desktop and sudio
infrastructures to be in place. We therefore used standard telephone access to
meetings to support mobility in the firg ingtance. More information on the important
role mobility plays, and what our plans were to tackle this issue, can be found in part
three in the section titled “Future challenges for distributed meeting support”.

The technicd  infragtructurd  requirements of ech levd  (desktop,
sudio/auditorium, mobile) were consdered and established independently. Once the
desktop and sudio levels were sufficiently established we consdered how these
different infrastructures could interoperate and work together. Figures 1.1 and 1.2
show typical desktop and sudio environments. The desktop environment has a
standard computer, a PC in the example below, and a telephone. The computer does
have video and audio capture cgpabilities, through the addition of a camera and a
headset, but otherwise this is a sandard environment with no specidised hardware or
configuration. The sudio environment, on the other hand, is a custom built room with
large, rear-projection screens and dedicated input and output devices for both audio
and video. The camera within the sudio can be controlled to offer different views
during a mesting. The sudios established during VITI each offer a different flavour
but share the same mgjor characteristics of a generic studio.

Figure 1.1: A typical office Figure 1.2:The SICS Studio

Below we describe how and to what level each infrastructure has been established,
and describe each one€s potentid of use It is important to establish dsable
infrastructures before widespread use is made of them. If we offer unstable solutions
to our end usars then we risk dienating them through glitches and hiccups. A gable
successful infrastructure is vital to successful collaboration and cooperation.
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Participating Organisations

Four inditutions principdly participated in the VITI program; the Swedish Ingtitute of
Computer Science in Kida, Stockholm, the Viktoria Inditute in Goteborg, Chamers
Tekniska Hogskolan in Goteborg and Luled Tekniska Universitet in Luled The
Univerdty of Linkoping, the Interactive Inditute in Stockholm and KTH in
Stockholm aso actively participated in parts of the VITI program. Details about these,
inditutions and the other organisations that were involved in the VITI program are
avalable a the program web dgte hitp://www.Sti.se/programs/viti/participants.html.
The sudio leve infragtructure, which is the most complete infrastructure, connects the
four principd indtitutions.

Having st the scene, we now move on to discuss how we went about realising each
of the different levels of the VITI program, consdering each in turn.

The Desktop level

Our am for the desktop level was to connect together a group of offices or smdl
public locations in a pedgent manner, offering possbilities for both planned,
scheduled mestings as well as ad hoc spontaneous interactions. Here a conferencing
goplication would be integrated into the standard desktop environment and it should
be no more difficult to initiste communication than by using the telephone. By placing
a videoconferencing application in the familiar office environment, and not forcing
users to use unfamiliar equipment in unfamiliar surroundings, we hoped that usage
would come naturdly.

A number of possible desktop systems were considered (Bullock 2000) based on a
number of approaches. Earlier systems (eg. NetMeseting) used unicast networking,
with dedicated point-to-point connections. While this is adequate for two users, once
we dart to have three or more people meeting together things start to become difficult
with a unicast gpproach. It does not scae very degantly. Ingead multicast networking
is used to overcome problems of scae (Marratech 2000). Once we had decided to
adopt a multicast approach we had to ensure firgt of al that multicast traffic was
supported to al participants a the desktop level and dso to choose a suitable
conferencing system. We concentrated on a single desktop-based system, but this is
not to say that other sysems would not be able to be used over the network
infrastructure. We condder this more when we look a the actud Desktop
infrastructure in the next section.

We decided to adopt the Marratech (2001) system as the default system, as it
offered good functiondity and we could get support from the company. One of the
nicer features was the virtuad corridor, where the user is presented with thumbnall
video images of every person who is connected to the current sesson. Licenses were
bought and suitably equipped PCs (video capture card plus camera, processor speed
and memory are the man concerns, see http://www.marratech.com/ for more details)
ingtalled at each location where required.

Concerning multicast support, this was our biggest problem to dat with, as
multicast was not supported everywhere. Where it was supported it was just a case of
running the application and making connections to shared sessons. For multicast-
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unaware dtes though a proxyserver, running in Luled, was used to bridge between
unicast connections and the multicast network. This did introduce delays and impede
peformance a little, and where possble we tried to ensure that native multicast
support was available.

Each ste was encouraged to run Marratech on a daily bass, and try and use it for
communicating where the tdephone or emal would othewise have been used.
During May 2000 we pesked a& aound 6 indances of Marratech running
concurrently, induding the Interactive Inditute and Linkdping. Unfortunatdy, we
encountered problems with the dability of the software, especidly where different
operating sysems were used a different locations (Windows NT, Windows 98,
Windows 2000, Solaris). We worked with Marratech AB, and solutions and upgrades
were made avadlable during the lifetime of the program, which did make postive
improvements. In paticular the reiability of the software was much better towards
the end of the VITI, as in the beginning the dient software had to be restarted on at
leest a daly bass These early problems with reiability, though, dedt something of a
body blow to the successful, widespread deployment of a desktop based system. We
ran into the problem highlighted earlier, “If we offer ungable solutions to our end
users then we risk dienating them through glitches and hiccups” We saw regular use
up to the summer vacation bresk, but after then usage dropped off amost completely.
We dso ran into problems with content and usage patterns. With no driving force to
use the desktop based system, other than to keep in contact with each other about
program developments, its use did not take off. Project support or other natura
reasons for wanting to communicate were required to ensure iegular use, and it would
only be through regular use that problems and issues to be addressed that would make
the meeting environments better would become apparent.

In order to establish a successful desktop-based conferencing infrastructure it is
importart to consder not only the technica problems that need to be overcome, but
adso to envisage anticipated use, and to try to have naturd and unforced usage
scenarios for the infrastructure. We have found through experience tha you cannot
force people to use something, and you must most definitely make sure that what you
aretrying to do is stable and functionaly adequete.

The potentid for the desktop level is enormous. Improvements to desktop-based
videoconferencing sysems ae hgppening dl the time, ad whee aufficently
motivated the benefits to be ganed can be large (in saved time, less travel, more
regular meetings, tc).

The Studio Level

The am of the dudio levd has been to offer high qudity medting environments in
fixed locations, where a meeting experience as close as possble to meeting face to
face in red life is offered. Rooms a each of the four principd VITI nodes were
edtablished with dedicated audio-visud equipment. The tasks a this levd have
included equipping the rooms with adequate facilities, making these fadlities eesly
controlled, configured and initidised, and edtablishing the appropriate network
connectivity to support the different goplications within the studio environmernt.

The date of each of the principd nodes a the dat of this phase of the VITI

11
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infrastructure development was extremely varied. At SICS, the grotto, a versdile
room that could be used for conferencing or for large screen “immersive’
goplications, dready existed having been developed through previous project work at
SICS and previous work on the VITI program. This gave us an advanced dSarting
point. At the other extreme a completely new studio environment was congtructed at
the Viktoria Inditute, taking an exidting office as the darting point and condructing a
smdl, dedicated studio, replacing the Viktoria salen as the main node at Viktoria

- i

Figure 1.3: The SICS studio Figure 1.4:The Viktoria Studio

At the other two locations dedicated videoconferencing rooms had been indaled
by Merkantildata as part of those ingtitution’s expansion plans.

Figure 1.5: The Chalmers studio Figure 1.6: The Luled studio

One of our fird tasks was to decide on which solutions to use to support
videoconferencing between these studios. Previoudy, dedicated hardware in the form
of Streamrunner videoconferencing codecs (Streamrunner 2000), which require ATM
networking support, had been use, and we decided to continue with this use. We aso
decided to support Smile! (Johansson 1998, Smile 2000), a software based
videoconferencing  gpplication with a requirement for high bandwidth network
support.

The rest of the work to establish and fine tune the studio infrastructure can be split
up into three man pats rdaing to networking, controlling and configuring, and
refinement of the find solution. We begin by consdering how the studio network
infrastructure was established.

12
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Establishing the studio network infrastructure

Previoudy VITI supported dedicated ATM network connections from Kista to Luled,
Viktoria, Umed, Karlskrona—Ronneby and Linkoping. When the current program
commenced in April we cancelled the contracts for the connections to Umej,
Karlskrona—Ronneby and Linkoping, ordered a new connection for Chamers and
renewed the contracts for the Luled and Viktoria links. This is what we believed had
taken place. Unfortunately what actually happened was that the Luled and Viktoria
connections were marked as torn down in the Telia databases as well. By chance the
Viktoria connection remained up and dable, but the Luled connection was not so
fortunate. In the process of upgrading the link, Tedia had removed physicd parts of
the connection, and in the end we were left without a high bandwidth connection to
Luled until the end of September 2000. Firs we had to wait until the beginning of
September for the physical connection to Luled to become operative, and then a
further three weeks until this connection had been correctly configured.

Previoudy SICS had sed a Fore ATM switch and the other sites Cisco equipment.
With Umed leaving the VITI program we took ddivery of their Cisco ATM switch
and inddled it & SICS We had been experiencing rdiability problems with
equipment attached to the Fore switch, and it was proving difficult to enable
ggndling in a heterogeneous environment. The arivad of the Cisco switch a SICS
gave the program a homogeneous dedicated network environment that offered stable
and more eadily configured connections.

The Chadmers comection was origindly ordered as loca to Goteborg, from
Chamers to Viktoria, as it seemed logica to have these two inditutions tak directly
to each other. It was configured in such a way, but we then discovered that our Cisco
ATM switches had the wrong hardware ingtdlled to ded with this'. A consequence of
this was that we had to have the Chamers TCS connection modified to be between
Kistaand Chamers, and this took longer to perform than expected.

Experimentation was dso made to support a classicd IP network over the ATM
connections between the switches at the four main Stes. However we were not able to
put in place a gable network, due partly to the problems we experienced above, and
indead chose to support IP over PVCs in the immediate future, configuring the
connections atically as and when they were needed rather than dynamically.

By the end of September our ATM based network infrastructure was sarting to
seitle down, and we could dart to concentrate on usng the connections, forgetting
about this area of configuraion as much as possible There ill remained some fine-
tuning to be done concerning bandwidth dlocations though. We discovered through
use that a times the available bandwidth was being exhausted between sites (we had
40Mb PVPs between SICS and each dte). This was noticesble by blocking and
digortion in the recaved image. Even though we were controlling the amount of data

! Unfortunately all of the Cisco switches bought by VITI previously had been specified with a network
feature card aimed at supporting point—to—point network connections. SICS needed to support point—
to—multipoint connections being in the middle of the network topology. The Fore switch offered this
functionality, so we had not run into this problem before. We therefore had to order a new feature card
for the Cisco switch at SICS, one that supported multiple wide area network connections.
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being sent in each video dstream, at times the instantaneous peak rates were higher than
the bandwidths offered by the network connection. When this happened we had to
goply traffic shgping a the locd ATM switches, limiting the amount of traffic each
switch dlowed onto the VITI ATM backbone. This limiting had no obvious effect on
the qudity of the pictures recaeived a each Ste, and through experimentation we were
able to st leveds that offered optima image quality while not exhauding the avallable
bandwidth. This issue is rather subtle, as the images gppeared fine for long durations,
and then suddenly we would experience image bresk-up, though nothing had changed
a any of the dtesinvolved in the mesting.

As wdl as the ATM network infrastructure between al the dtes, SICS was
additionaly connected to a dedicated composite video network based around the main
KTH Stockholm campus. This connection makes it possible for SICS to connect to a
number of sites around Stockholm, and to act as a gateway between these sites and the
rex of the VITI infragtructure. This other infrastructure is managed by KTH AMT
(Advanced Media Technology Lab), who were formerly known as CITU.

Once edablished, the network infrastructure is something that is there in the
background and just works. The next problem to solve is how to configure the rooms
a the end of the network connections. So we move on to describe how we configured
the sudio environments and the ways in which we could support different meeting
scenarios.

Controlling and configuring the studio infrastructure

In its most basc form the dudio levd offers interconnections between four fixed
physcad locations usng AVA and ATV devices for communication. Once the
networking issues had been worked out, we were able to dart consolidating this
anticipated usage, and make sure that it was draightforward to configure and control
everything. SICS has been centrd to controlling the studio infrastructure, being in the
centre of a sar-shaped ATM network topology, having other external connections,
and dso having a sophidticated locd audio-visud infragtructure dready in place
(http:/www.Scsse/~adrian/av).  This infrestructure  made the task of switching
various sgnas between sources possble, dlowing flexible connections between sites
to be made when it was not possible to use the standard studios.

We experimented with feedback destroyers in the sudios a Kigta and Viktoria
These are devices that connect between a microphone and a mixing desk, detect
feedback frequencies and destroy them before the feedback occurs. We found that
when using these devices the audio levels that resulted were far lower than a dStes
without these devices. Therefore it was not possble to have them in place unless
every possble audio connection went through a smilar device While they
undoubtedly reduced the amount of feedback, we were able to achieve comparable
results with careful setting of audio input and output levels ingde the sudio.

The cameras used at dl the studios were Sony controllable cameras. It is possible
for the people within the dudio to control the image they send out via a remote
control. At Chalmers and Luled a control protocol (VISCA) was enabled through
wired connections that dlows the camera to be controlled remotely, given access to

14
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the PC the camera is connected to. We were unable to implement a studio wide
control setup where each studio could control the other studios cameras due to the
different dates of completeness of the dudios. A solution usng VNC to dlow
different computers to be shared between dudios is one possble way in which this
problem could be solved.

At the Viktoria Inditute, where a custom sudio was condructed, it was possble
for the occupant(s) of the room to choose between four camera angles and whether a
full screen image or a composite quad image was sent to the other studios. At SICS
only once camera was available within the studio. Luled and Chamers were equipped
with many cameras, but only one of them could transmit & any given time.

Experimenting with different presentations

We had a great dedl of experience connecting two locations together, especidly SICS
a Kiga and the Viktoria Ingtitute at Goteborg, and this was the point from which we
darted. Adding the video images from the extra dtes posed no problems. In the firg
instance a single screen was used for each Ste. However, it soon become clear that a
more flexible approach to interconnecting the studios, together with the possbility of
connecting the studios to externa resources, would be something worth examination.
In particular making connections to and from the composte video network were
examined. A composte quad image, conssing of four separate images was used.
This effect was achieved through the purchase of a quad video device that took four
separate inputs and gave a Sngle composite image as output.

Figure 1.7 Quad video image

The advantage of the quad image is that Stes with limited display posshilities
could paticipate in four-way meetings. Thus the quad opened up posshilities for
holding meetings away from the four man gudios making it possble to meet the
requirements of meeting participants if they need to be in locations more convenient
than the man sudios (eg. having a short meeting in centrd Stockholm, rather then
travel out to Kida in the suburbs). The main disadvantage of the gpproach was the
decreased qudity levels it afforded. Only a quarter of the screen edtate is being used
for each image, and if digplayed on a smdl screen (eg. tdevison) then it becomes
difficult to see detail clearly.

Figure 1.7 above aso shows how we were able to use the quad to sart to examine
how different infrastructures and levels could be joined together. In the image the top
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left image is from a TV gudio a KTH via the composite video network (a dedicated
network providing 270Mb), the top right image is via the ATM network (a dedicated
network providing 40Mb), while the bottom left image is via SUNET (a shared
network with no guaranteed bandwidth), the Swedish Universties network
(Marratech from the desktop leve). Each of the dtes shown in the figure were
connected to SICS via the network types shown, and equipment at SICS was used to
bridge between the different networks. So we have ganed a lot of flexibility (any
connection to SICS can be joined to any other connection with SICS, regardless of the
technologies usad for each individua connection) at aloss of image qudity.

So far we have tdked about images and made no explicit mention of audio. While
video mixing is draghtforward — it makes no difference that we send back the video
image to its originator — when we condder audio things are more difficult. We must
not send back an audio sgnd to its source, the effect being tha you hear yoursdlf
speak. Also we have problems of feedback between speskers and microphones, again
something that is not an issue with video. If microphones are too sendtive they can
pick up the noise coming from the loudspeskers and send this back to its originating
ste. We experience these problems due to the analogue nature of audio, while video is
digitd.

Usng separate screens and audio channels for each connection resolves this to a
problem of seting the correct audio levels in each dudio — the levels of the
microphones have to be st according to the amplifier volume and the hdp of the
other participants in the meeting. Microphone levels are set and then output volume
levels set s0 that no feedback occurs. When we use the quad we had to ingall an audio
“quad’” in the form of a four-channd mixing desk, where we could remove the
degtination from the inputs and produce four different audio mixes to go with the four
identicd quad images. When different technologies are connected using the quad then
the audio levels must be st accordingly a SICS, the centra mixer. In particular
where computer based systems are used (such as Marratech, as in Figure 1.7 bottom
right quarter) then lower levels are required than for sgnalsthat goto ATVs.

We have not had as much experience with Smile over the VITI infrastructure, but
Luled and Framkom a Goteborg have undertaken extensive trids with this system,
with encouraging results. In the future Smile offers to provide us with sudio leve
connections on the desktop, as well as making the task of integrating the gudio with
the desktop that much easier as audio mixing is done within the software.

S0, in edablishing the dudio levd we were firg driven by the need to smply
connect al the sudios together. Once we had done this though we explored
posshilities to provide a more flexible meeting infrastructure, a the cost of lower
resolution images on single displays usng the quad functiondity. This dlowed us to
support mesetings that otherwise would not have been possble. However this lower
quaity proved unacceptable, so we reverted back to full screen imaging at selected
dtes. It is dl a trade off between flexibility of meeting arrangement and location and
quaity of the meeting supported. More information on interworking between different
infrastructures, the use of the edablished infrastructure and the problems we
encountered along the way are given in the next section and in part two.

The sudio level has been a great success, demondrated by the continued and
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regular use of it up to the end of the VITI program in December 2000. In some
ingances it is being relied upon to ad day-to-day work and is extremely effective in
doing this.

The Mobhile Level

More and more people are living dynamic and active lifestyles. No longer is it the
case tha you will be in your office everyday, with travelling and working from home
become more and more prevaent. Hence there is a need to support people using
electronic meetings who do not have a fixed infrastructure to operate from. Mobile
telephones, laptop computers, PDAs (PAm Pilot, Pson, etc) and other such devices
ae now commonplace. The idea behind the mobile leve is not to support
communication exclusvely between mobile devices, rather it is to support the
interworking of mobile devices with the other two levels presented above.

Most of our effort has been expended on the studio and desktop levels, and we
were not adle to investigate the mobile levd with the thoroughness we would have
liked to. This was patly through necessty — we needed functioning and dtable
desktop and dudio levels before we could begin examining mobile issues. We have
however supported limited mobile access to the other two levels through the use of
the standard telephone. A conference telephone has been used, with the audio being
mixed in the studio and didributed to other Stes using the microphones loca to the
location of the gspeskerphone. Marratech aso supports telephone access to shared
sessions, and we have had limited experience of that as well.

We examine the role of mobile access to meeting environments in part three, where
we present idess and possbilities to integrate this cdass of user into the overdl
infrastructure.

Summary

In this section we have introduced the VITI program and motivated the direction the
work has taken during 2000. We have presented our experiences with and reasons for
edablishing the infrastructure that we see in place today. While we have touched on
various practicd details concerning the infragtructure, it was not the purpose of this
section to describe it in detall. That comes in the next section. Rather we hope to have
shown the thinking that went behind the devdopment of the infrastructure, and
provide pointers and guidance for anyone who wishes to undeteke similar
infrastructure establishment work.
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The VITI Infrastructure 2000

Abstract

This section presents the VITI infragtructure that has been established during the
course of 2000. It condders each of the levels, as described in the previous section, in
turn, and then gives details on how nterworking between the different levels has been
supported. It presents what the VITI program has achieved, in terms of the find
infradructure. The mgority of this section concerns the sudio leve, and information
on each of the four principa VITI inditutions is presented.

Introduction

In this section we describe the infrastructures that have been put in place by
December 2000. This infragtructure is stable — we do not experience problems with
the infrastructure itsdf. However, expertise is dill required to configure each locdl
dudio and the peripherd devices within. The “man in the white coat” has not been
ediminated from the eguation — there is gill some s-up that requires expert
knowledge. What we have achieved is to minimise inconsgencies and enable locd
configurations to be made quickly and efficiently based on the changing requirements
of the users of the infrastructure. If the infrastructure was used in the same way each
time then we would be able to automate some of the configuration, but experience has
show us that users want to do subtly different things, which on the surface gppear
superficid to configure but that can be difficult in practice to achieve. The mgority of
this description concerns the studio level and the interworking between the other two
levels and this one. In effect this section provides an inventory of the equipment and
potential avallable across the principd VITI nodes. In order to fulfil the potentia of
each of the nodes there must be sufficient network connectivity between them.

The VITI Desktop infrastructure

At the desktop level VITI makes use of the SUNET network
infrastructure (see Figure 2.1). SUNET offers a high degree of
connectivity  throughout Sweden, but no guarantees of
avaladle bandwidth as the network’'s capacity is shared. On
the whole SUNET is over provisoned, i.e there is normdly
spare capacity, however in spite of this it is not gppropriate, at
this time, to run bandwidth intensve gpplications over this
network. Rather we look to use tools that offer good
collaboration  posshiliies usng only limited resources.
Desktop conferencing tools such as NetMeeting (2000),
Marratech (2001), VCON (2000), Vic and Vat (Mice 2000)
are dl suited to this network environment, and form the bass
for the desktop level of VITI. These tools alow people easy
and regular communication from their desktop environment,

Figure 2.1: SUNET
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to other users around Sweden. The am is that there should be little or no overhead
involved in usng this solution — it is just there and you use it! The default equipment
is a multimedia desktop PC, while it will dso be able to interact a the desktop leve
using the facilities of a sudio.

Two flavours of networking are required at the desktop leve. First we need support
for plan IP traffic between nodes, enabling an application such as NetMeeting to be
used. Secondly we need support for 1P multicast, enabling us to use gpplications such
as Marraech, Vic and Vat. Unfortunatdly native multicast support is not guaranteed at
each site. Currently for Marratech we use a multicast proxy sarver that runs a Luled
to provide non-multicast Stes access to the Marratech sesson. A direct multicast
connection at the Steisthe preferred solution.

The magority of gStes ran Marratech on a standard PC, the exception being
Linkoping where Sun workstations were used. For Marratech a SITI-VITI sesson has
been created, and this has been used for VITI activity.

The VITI Studio infrastructure

At the sudio levd VITI makes use of dedicated
b network connections to form the sudio network
2 ) infrastructure.  SICS is a the centre of this
\ infrastructure, with connections to Luled, Viktoria
r a’“._;,.ha and Chdmers. The network is redised usng Tdids

& J v TCS ATM network service, each ste having a Cisco

/J ' I;’N LS1010 ATM switch that is the point of presence on

J i the network. Standard SUNET connections are also

i ;& avalable between the sudios We ae using

,“’f P Stackholm StreamRunner  (2000) codecs for high  qudlity
ﬁﬂfehw! L 7 videoconferencing over the sudio infrastructure,
Erﬁ;ﬁ" with full screen PAL resolution video and CD

qudity sound. These devices have ATM interfaces
and connect directly to the native ATM network.

Figure 2.2: Studio locations

As wdl as the default AVA-ATV approach, VITI has aso used Smilel, a software
based videoconferencing system developed a Framkom. Smile offers high qudity
videoconferencing between worksations, and represents a step towards bringing the
gudio qudity level to the desktop. Smile needs IP connections in order to run, and we
daticaly configured classca IP over PVCs to support this whenever it was used. As
we had been unable to implement a generic IP network over the VITI ATM backbone
it was necessary for each workstation that was to run Smile to have an ATM interface.
Hence the use of Smile was limited to the dudio environment, where such an
equipped workstation could be found.

Before we describe each studio, we briefly present the equipment that was
common to dl the dudios, that is the ATM switches, video and audio inputs,
workstations and ATM-based video codec devices (the Streamrunners), as seen in
Figure 2.3.
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—_— o

EECEE e
Figure 2.3: EQquipment common to the studios

The top left shows the old Fore ATM switch that was used a SICS, to be replaced
by the Cisco LS1010 Lightstream switch, providing a homogeneous ATM networking
environment. On the left Sde we see a typicad microphone (a Sennheiser in this
ingtance) and the camera that was used at al the studios, a Sony EVI-D31 controllable
video camera. A workgation, either a Silicon Graphics or a PC (or both) was located
in each studio, and a the bottom of Figure 2.3 we see the AVA and ATV video
codecs.

We now move on to describe each of the studios.

SICS

The SICS grotto is a configurable, multipurpose conference room (see Figure 2.4). It
contains three large rear projection screens and access to the meeting environments is
through a doandard PC, an SGI 02 workgsation or the StreamRunner
videoconferencing hardware. The studio is aso connected to a locd audio—visud
infragtructure (http://www.scs.se/~adrian/av - see Figure 25 for details on control),
providing a flexible source of inputs and outputs beyond just the studio itsdf. The
grotto is usudly organised to support smal meetings, but can be easly reconfigured
asasmal auditorium with space for up to fifteen physica audience members.

Figure 2.4: The SICS studio

A touch pand is used to control what appears on each of the screen within the
grotto. This is the control device for a 16x16 video matrix (see Figure 2.6) that is
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located in the computer room a SICS. Any of the Sxteen possble inputs can be
connected any of the sixteen possible outputs. Three of these outputs are in the grotto.

CEEE

oaEn
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o) G T ) )
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Figure 2.5: Local SICS AV control via AMX touchpanel

A consequence of this is that a second dudio-like environment, such as Von
Neuman meeting room (see Figure 5.1 in the find section) can be used in addition to
the grotto. Hence it is possble to support multiple, smultaneous yet different
meetings a SICS. An example of this was where Viktoria was connected via the
AVA-ATV infragtructure to the new SICS conference room for a meeting of the
Internet 3 program, while a the same time Smile was used to connect the grotto to the
studio a Luled for a meeting concerning possibiliies for a distributed engineering
company. Badcdly each source is connected to the video matrix and powerful
configuration can be done by smple sdection a the touch pand. Possbilities for
extending this configurability, so that participants externd to SICS could configure
mesetings, are covered in pat three in future chdlenges. This is particularly important
for scenarios where SICS acts as a bridge between participants, but is not actualy
involved in the meding that is teking place. E.g. Viktoria and KTH might wish to
hold a mesting. Viktoria has a connection to SICS, as does KTH, but there is no direct
connection between Viktoriaand KTH, so SICS acts as the gateway.

-4 B |
Figure 2.6: Supporting the SICS studio

Figure 26 shows the behind the scenes equipment that goes into supporting
meetings in the SICS dudio. The firg image (far left) shows the control cabinet in the
rear of the grotto. This contains the connections to the projectors, audio mixing desks
to control input and output levels, networking connection points, workgations and a
VCR. This is where the grotto is configured and controlled. The other three images
show equipment in the computer room. First we see the ATM switch, video and data
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anitching matrices, and AMX control centre. The quad video device, capable of
taking four separate inputs and giving a sngle compodte image incuding dl the
inputs, is dso located here. The output from the quad goes into a video digtribution
amplifier, giving five identical copies of the image. Four of these go into the video
matrix. Behind the rack there is an audio mixing desk, which is used to provide the
separate audio mixes to go with each of the quad outputs. The mixing desk is used to
remove the dedtination’s audio input from the mix that is sent back to it. That is, the
audio mix that is sent to Viktoria, for example, does not include the audio that
originates from Viktoria in the fird place We are peaforming andogue audio mixing
here; neater and more controllable solutions mix audio digitdly. The audio mixes go
into the corresponding video matrix inputs. Findly we have the AVA and ATV
devices, which are connected to the video matrix. Two AVAs are dso located in a
different location a SICS (the ICE lab). All the equipment is permanently connected,
ad it is jus a case of changing the matrix configuration using the touch pands as
discussed above and shown in Figure 2.5, to make different connections.

It is possble to configure a telephone line within the grotto, and this has been used
together with a Konftel conference telephone to enable remote access to meetings
from gandard home and hotd environments, where there are no fixed network
facilities to make use of.

Previoudy much of the videoconferencing equipment was located within the
grotto, dl connections and configurations being made there. This involved a lot of
wiring changes and maiters got complex and confusing very quickly. Hence the set-up
evolved into the one we have today, where there ae minimd requirements for
physica changes to the infrastructure, rather configurations are made a a higher leve
through control devices (eg. touch pand). However, sometimes changes ae
necessary, eg. incorporating the desktop level into the sudio levd where audio
signals have to be routed to and from a PC rather than to microphones and speakers.

Standard condenser microphones were used for audio input, being connected to a
Mackie mixing desk. Setting appropriate audio levels was dways prone to problems.
For only two dtes it is farly draightforward to ensure that both Stes can hear the
other wel, without their own voice looping back, from the speskers into the
microphone, a the other end. For three or more dtes, not using the quad solution
(which we tried not to use due to the poorer quality it offered), it is a long drawn out
tak ensuring each dte hears the other wdl, with much minor tweeking necessary.
This problem of andogue audio mixing is a known area. However, we were able to
offer more than adequate qudity levels after correct configuration.

For video we initidly had the camera located above the centre screen in the grotto.
However, this resulted in a lack of eye contact, something that is important to
meaningful collaboration. The camera was therefore brought down to be in the centre
of the screen. At firg this appears a little digtracting, but it does mean that you look
directly at the person you are taking to, and after a while you forget there is a camera
inthe way.

We have briefly described the SICS grotto, and we now move on to examine the
fecilitiesthat were avalable at Viktoria
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Viktoria

Previoudy the Viktoria inditute used one of its main meeting rooms as its sudio for
VITI. Thiswasthe Viktoriasden and can be seen in figure 2.7 below.

Figure 2.7: The Viktoriasalen

This was a standard conference room, but with three large rear projected screens a
one end of the room. For this phase of the VITI program a completely new studio was
constructed, usng an empty office a the Viktoria Indtitute, to support smal meetings
(Figure 2.8). A fuller description of the condruction of this studio can be found in an
gppendix at the end of this report (in Swedish).

Figure 2.8: The Viktoria studio

The approach adopted at Viktoria was to use large screen televison sets as the
man displays in the dudio. These offered a rddivey inexpensve disolay with the
advantage that audio output capabiliies were dso built into each display. This
removes the need to mix separate audio sgnas within the room, as video and audio
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are implicitly tied together. A scan converter was used to display standard PC sgnds
onthe TV sts.

The people within the sudio could chose between five different images to send
out, either from each of the four cameras that were located in the studio, or a
composite quad image of al four images. The main camera was located in front of the
middle TV (see top left picture in Figure 2.8). The second camera was on top of the
middle display. A third camera gave a hirds eye overview and the camera can be seen
in the bottom left picture, and the view it provides on the right hand TV st in the
pictures. The find camera acted as a document camera pointing down towards the
desktop. The choice of view sent is controlled using the switching box, shown in the
bottom right picture above. Here the quad was just used for loca purposes, rather than
sending one image to dl other participants in ameeting.

Heavy curtains were placed around dl sdes of the studio dampen audio reflections
and a dedicated lighting setup was inddled (bottom left picture in Figure 2.8). This
dlowed the paticipants to vay the lighting conditions with dimmer switches and
individua control over different lights.

As with SICS, much of the dedicated hardware was located outsde the studio, and
was reached through composite video and audio patch cables.

Chalmers

Chamers is equipped with an advanced videoconference and distance learning
fadlity. A wide variety of videoconferencing solutions are available, with dedicated
H.323 switches and gateways available for use if necessary. The room is naturaly
more auditorium-ike in naure, and of the VITI gdudios is the least configurable, but
it isaso the most technologically advanced.

Figure 2.9: The Chalmers studio

Figure 29 shows the Chadmers sudio and Figure 2.10 the control point for
configuring the set-up of the studio, at the front left in Figure 2.9. Two rear projection
screens are available. From the control point it is possible to choose between different
cameras, and to decide whether the studio-wide audio facilities are to be used, or just
individual radio microphones. This dudio is equipped with a sophisticated echo-
cancdlation audio system, with microphones available from each desk in the studio.

The control centre can be used for previewing sources before they are displayed on
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the main screen. If you look closely a Figure 2.10 you can see the SICS studio on the
right hand screen.

Figure 2.10: The Chalmers studio control point

The dedicated hardware for the Chalmers studio is located behind the screens (you
can see the door to the far left in Figure 2.9). Here there are a number of PCs,
dedicated for different conferencing solutions as wel as the AVA-ATV par. The
Chdmers node is very wdl equipped when it comes to H.323 equipment and can act
as a bridge between different networks much in the same way that SICS has been used
thus far for other heterogeneous network connections.

Figure 2.11: Behind the scenes at the Chalmers studio

Luled

Luled's studio was officidly opened in December 2000 and was only avalable as a
gudio from September onwards. This sudio is more like a lecture thedtre than the
other studios, where the traditional whiteboard a the front of the room has been
replaced by a large screen display onto which multiple images can be projected (see
Figures 2.12 and 1.6). The AVA-ATV pair is connected to a loca video matrix. A
number of Slicon Graphics workgations and persona computers are aso connected
to the video switch, Luled being the ste in VITI with the most experience with Smilel
for videoconferencing. Smile has been used extensively between Luled and Framkom
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in Goteborg, using the VITI ATM connection between Luled and SICS and a
Framkom ATM connection between Kista and Goteborg.

=i

Figure 2.12: The Luled studio

The sudio is a popular shared resource, and it is advissble that any activity using it
is booked well in advance.

KTH and beyond

In addition to the four VITI studios, we have dso made use of dternate locations for
participants in Stockholm, taking advantage of the dedicated video link that exists
between KTH and SICS. This has enabled a degree of flexibility to be offered to those
taking pat in megtings, when it has not been convenient to travel out to Kigta in the
outskirts of Stockholm for a short mesting. In theory it is possble to connect to any
number of locations that are on the KTH network (eg. CID, Fardta, Interaktiva and
many more), and in practice we have connected with CID, KTH and the Interactive
Inditute. In particular connections between Viktoria, SICS and CID have been
extremely useful, support project work between people at these three indtitutions.

When more than one other paticipant is involved in a meeting with the KTH
network it is necessxy to use the quad functiondity to digribute images. This is
because the video network is only present in the VITI infrastructure a SICS, and
SICS is respongble for retransmissions to the other stes. For full screen video images
dedicated transmisson and reception devices are require for each stream, i.e. multiple
AVAsand ATVs.

The VITI Mobile infrastructure

No concrete work has been undertaken on the mobile leve, rather we have
concentrated our efforts on developing the desktop and sudio infrastructures and
incorporated mobile access to these levels in the smplest and most effective manner —
through a regular telephone connection. A standard conference telephone is located in
one of the meeting locations, typicdly SICS, and the audio output from the phone is
sent to the other studios via the standard microphone in the SICS studio. Smilarly the
person on the telephone hears the other Sites by the conference phone picking up the
local conversations in the room and the output from the loudspeakers.

Marratech has been run on laptop PCs with wireless networking in test scenarios,
with far quaity levels given the lack of dedicated hardware for video capture (a USB
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camera was used), but no red user trids have taken place with such configurations.
We discuss the potentid for the Mobile level in more detall in part three in the section
on future chdlenges.

Inter—-working between the levels and with

different systems

To end this section on the infrastructure that was put in place by the end of the VITI
program we discuss how the different levels can be combined, and give an example of
the studio and desktop levels combined in practice. In an ided world everyone has
access to fadlities that offer sudio level conferencing in terms of the audio and video
qudity. However, we do not live in an ided world, and only a limited number of
studios are supported by VITI. Where possible these studios should be used, but there
will be occasons when someone wishes to participate in a meeting where they only
have access to desktop or telephone facilities, while the other participants have the
facilities of agtudio at their disposal.

One of the main problems to overcome is the connection of different networking
technologies together. The dudio levd is built around ATM while the desktop leve
assumes an IP network with support for multicast traffic. We dso have the
complication that when the KTH video link is used we introduce a third network type
into the equation. Two solutions are possble for mixing these different technologies.
Either each of the technologies must be avalable a dl dtes thus meking direct
connections between everyone involved (something which could potentidly involve a
great ded of hardware and resources), or se we combine dl the sources a a single
location and send out a composte image of dl participants to al Stes. This second
approach was the one we adopted with SICS being responsble for producing the
composite sgnd.

SICS had connections to dl the network types, and smply consdered each
connection as a compodte video sgna with accompanying audio. This removes the
reliance on network technology, as we smply combine video sgnds digitdly (usng a
video quad device) and audio dgnds with andogue technology (an audio mixing
desk). The resulting sgnds are then sent back to the originator using the gppropriate
network technology. Figure 2.13 shows desktop and sudio views of the same
meeting. Note that SICS is not active in this meeting, merdly faciliteting it.

Figure 2.13: A SITI Styrelse meeting, the desktop view to the left and the studio
view to the right.
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Complications in this process manly concern audio — different levels are required
for the different technologies, notably lower levels are required for the PC-based
desktop system otherwise there is much digtortion. Also audio ddlay is a problem,
something that we cannot eeslly overcome by technicd means. While the dudio
paticipants have red-time audio with minima ddays, the desktop sysem suffers
delays between haf a second and a second with audio, due to both network and
software delays.

To overcome this audio delay problem in later meetings we only used the video
image from the desktop level and rdlied on a standard telephone conference cal for
audio. This improved matters greetly for the flow of the meeting. Although the video
was often delayed it was an important component as well. In one meeting when the
video image was removed but the audio connection remained it was as if tha Ste had
left the meeting. Smilaly when paticipants atended meeting jus using the
telephone, or initid mobility tedts, it was often easy for them to be overlooked by the
re of the meeting participants and it was harder for them to be actively involved in
the mesting.

Summary

In this section we have presented a description of the VITI infrastructure that was put
in place during 2000. We have concentrated on describing the <udio leve
infrastructure, and have given examples of how the different leves can be used in
conjunction with each other.
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Experiences using VITI

Abstract

This section first describes the kinds of activities that have been supported by the
VITI infrastructure, and then presents qualitative experiences, remarks and feedback
from this use of the VITI infragtructure. These observations are based on the
experiences of both people who have used the infrastructure to support their day-to-
day work, and aso on the experiences of those people who developed the
infrastructure. This is not a forma evaduation process. We identify particular strengths
and wesknesses from our experiences. Some of the issues touched on here are
discussed in more detal in part three, in the section concerning future chalenges for
distributed meeting environments.

Introduction

Much of the early work regarding the VITI program was smply esablishing the
infrastructure. Once this was in place though we could move on to support red,
everyday activities, he whole reason for the existence of the VITI program in the first
place. This is dso the only way in which we can be sure tha what we have
established is indeed stable, and to tease out small issues which otherwise would not
become agpparent. It is only through regular use and experience that we have been able
to put in place a sound basdine infrastructure and refine it accordingly. In this section
we look a the different activities that have been supported through VITI and examine
the feedback we have gained from people who have used VITI's facilities. When
informaly evauating the use VITI has been put to we adso condgder the opinions of
the people who built the infrastructure as they have many experiences to share.

Activities that have been supported

VITI has supported a wide range of activities based around eectronic meeting
environments. Videoconferencing has been the man activity. Apat from regular use
of the infragructure by the technicd staff working on the VITI program, a number of
leading group and project meetings have been supported a the sudio leved (initidly
involving participants a SICS and Viktorid). This has included the KidStory project
(KidStory  2000), LeanlTs ledningsgrupp meetings and  Distansutbildningen
meetings, and latterly support for the SITI program managers to meet together.
Videoconferencing has adso been used in conjunction with other tools, notably the use
of the Smile videoconferencing application in the area of didributed engineering
(Torlind 1999).

At the desktop level we have supported communication between the VITI program
technica daff usng Marratech Pro, and we concentrated on edtablishing a sable
infrastructure between dl the dtes usng Marratech Pro. A dedicated VITI sesson was
established and each Site was encouraged to participate in this sesson on a daily basis.
Initidly there were <ability problems with the software, but later rdleases of it
improved matters grestly.
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At the dudio level the man activity has been to support project and board
meetings. These have ranged in duration from one hour to five hours, and the
feedback we have received has been very encouraging. People are impressed with the
qudity of video and audio, and are able to undertake their work well. We have dso
supported telephone access to studio meetings on a couple of occasons, a a farly
crude level, but adequate nonetheless.

We now examine and assess some of the activities that have taken place,

Project Meeting Support

A regular use of the VITI dudio levd has been to support project meetings, initidly
internal VITI program meetings, and later externd project meetings and informa
discussons. Figure 3.1 shows Raner Berling and Per Gudafson in the Viktoria studio
for an early program medting. The main image is via the AVA-ATV videoconference
solution, but to the left of the picture you can see a Marratech session running in
padld where five people are concurrently connected. For this meeting the man
exchange was via the dudio levd, though some comparisons were made to the
desktop level. Notably the video update rates were much dower, and the audio
ddayed noticeably with Marratech. Also notice that a this early stage the camera at
SICS was dill located a@ove the main screen, thus making it difficult for direct eye
contact, something that is very important for a*“being there” experience,

Figure 3.1: Internal project meeting tests

One of our origind goas was to see the naturd development of the desktop leve
through regular day-to-day use. Unfortunately this was not to be the case, and by the
end of the program the only regular use of the desktop level was in conjunction with
gpecific meetings being incorporated into the dudio levd meetings. Ealy enthusasm
was damped by software problems. In particdar the Interactive Inditute were regular
ealy users of the Marratech system, placing a PC in ther kitchen for the posshility of
chance encounters. By the middle of summer, just as newer versons of Marratech
were being made avalable, enough seemed to be enough, and people stopped
connecting to the VITI sesson and meking themsdves avalable. In addition to the
technicd problems, the lack of a driving force behind use, that is a specific reason to
want to run the desktop system on a day-to-day basis, was fdt to be very sgnificant in
the lack of take up.

Another dgnificant user of the VITI infrastructure was the EU 13 KidStory project.
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This project involves researchers a SICS and KTH, with one of the SICS researchers
located at the Viktoria Inditute in Goteborg. Previoudy much trave was involved
even for the smdlest of locd meetings, or dse the standard telephone was used. Using
the VITI dudio connection to Viktoria and the video connection to KTH, regular
meetings could be hed. Even cutting down on the necessity to trave into town from
Kigta for the SICS researchers was consdered very beneficid. The same researcher in
Goteborg has dso made extensve use of the studio to day in contact with his
colleagues in Kida, helping to provide a feding of actudly working with colleegues
on the other sde of the country. When connecting to KTH it was very important that
someone loca to KTH who knew about the AV setup was around to provide
assigtance in case of trouble. This same person was aso required to configure the
connection if different local meeting venues were required.

Program and Board Meetings

A second form of aectivity was more forma program and board meetings. In particular
the Learn IT program and the SITI styrelsegrupp have made regular use of the studio
level VITI infrastructure.

One of the early uses of the VITI infrastructure was by the LearnlT program,
(http:/mwww.ped.gu.se/learnit), for meetings concerning Digtansutbildningen,  between
Goteborg, Luled and Stockholm. In tota three sessions were held, each lasting
between three and four hours. We received feedback on the first two mesetings and the
third meeting went wel but without any direct feedback. The first meeting took place
a the end of August. The meeting involved participants a dl three dtes, in a hybrid
studio/desktop environment. The participant at Luled was present via a H.323
videoconference link to Goteborg (due to problems with the high bandwidth network
connection to Luled, discussed in part one), which was subsequently fed into the high
bandwidth videoconference system that connected Goteborg with Stockholm.  All
mixing was undertaken at Goteborg and a composite quad image was tranamitted to
al participants together with mixed audio sources. The meseting started a 10am and
concluded at 3pm, and there were 2 participants a Stockholm, 1 at Luled and 5 at
Goteborg. Figure 3.2 shows the configuration that was used.

Figure 3.2: The first LearnIT program meeting
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Each paticipat filled in a quegtionnaire after the meeting, rating the experience
they had just had (see Figure 3.3 below). Overal people were very pleased with the
meeting as a whole, and fdt able to participate as fully as they wished and were not
held back or digracted by the technology. The environment let them undertake their
norma meeting processes (see questions 8-10). The graph beow the questions
summarises the responses from the seven participants.
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Figure 3.3: Questionnaire and results from first session

The second mesting took place in the middle of October and involved participants
a Stockholm and Goteborg only (see Figure 34 — we were set up for a three node
meeting, but at the last minute found out there would be no participation from Luled).
There were 3 people a Stockholm and 5/6 a Goteborg. The meeting began around
10.30am and concluded around 3pm. The last minute reconfiguration of the meeting
environment may have contributed to the comments below, but we fed it is only one
factor (and a sndl one a that) in the complex equation of supporting successtul
distance mestings well.
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Figure 3.4: The second LearnIT meeting

The group was able to hold its meeting succesfully once more, though this time
the same overdl feding of satisfaction was not present. The video was improved for
this meeting. Previoudy a quad image displayed on a sngle screen had been used,
wheress this time each of the two participants was displayed on a sngle screen giving
an image four times the 9ze. However, this improvement was not commented upon
by the participants, instead the qudity of the audio turned out to be the crucia factor.
The audio a Stockholm agppears to have not been sufficiently tuned, and while
acceptable for a short period of time it proved quite tiring for the participants to
concentrate and pay atention over the extended duration of the meeting. This feding
of tiredness was not reported after the previous meeting. It could be argued that for
the first meeting people didn't know what to expect and were less criticd of the faults
and drawbacks. However, we recognise that it is precisely the smal details mentioned
in the comments beow tha will make or bresk a conferencing infrastructure, and
these are the things that should be carefully addressed to ensure future success.

Comments
We received the following comments after the second mesting:

Janne (i Stockholm) har gjort ett inlAgg i deras grupp dar han sager att: “ Jag
tackar aven jag for en intressant forelasning. Men efterat var jag valdigt trott -
det tror jag beror pa daligt ljud och skarpa pa tekniken. Jag foredrar att traffas
‘live’ om det blir s har igen.” Ju mer vi anvander utrustningen desto mer
forstar man hur sublimt och kansligt det &r. Sma saker betyder oerhort mycket
for att det ska fungera.

Jag hoppas att det &r OK att jag formedlar era synpunkter till teknikerna och
projektansvarig. Och jag hoppas att vi ska fa till det ordentligt nasta gang, inte
minst med |judet.

Here one of the participants in Stockholm is commenting on how tired he fdt after
the meeting was over, and how he would prefer to travel to meet in person rather than
use the same set-up again. This was due to the bad sound configuration in place due to
the last minute changes in configuration. It is noted that the smdlest of things can
have enormous consequences on the qudity of the find solution.

Ja ...det var lite annorlunda fran forsta gangen. Stockholm kandes inte riktigt
delaktiga. Det ar markligt att si sma skillnander kan f& en ganska stor
betydelse. Synd som sagt att inte Hans var med...men han kommer nog ingen
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snart.

Here the person comments on how different it felt compared to the first meeting. A
sngle camera postion was used for this meeting, and as there were now three people
a Stockholm the camera could not zoom in as close and include dl three people in the
image. Hence the people a Stockholm appeared smdler on the find image. This
highlights the potentid importance of a controllable camera view, which can zoom in
and out on different people as they make ther contributions. The Viktoria udio is
well equipped in this ingance and it is easy to switch between different views and
concentrate in individuals when they talk. Obvioudy the lack of detal played a mgor
part in the negetive fedings.

Tack for senast. Det var intressant och givande pa flera sitt. Kajsa och jag
diskuter ade tekniken och varfor det kandes sa annorlunda denna gangen. Forra
moétet var sa jattepositivt och alla var imponerade av tekniken. Denna gangen
hade vi alla kanske en storre forvantan pa att detskulle fungera lika bra eller
battre! Jag tror att det &r sma detaljer som gor den stora skillnaden. Ljudet och
bilden var ju inte sA mycket sdmre men det spelade &nda in. En annan sak var
perspektivet i bilden. Det kdndes mycket battre nar Janne och Bengt kom
narmre kameran och pa sd sétt “ narmre” oss.

Here again the participant wonders why it fdt so different on this occason
compared to lagt time, where such a podtive impresson was fet. Perhgps it was due
to expectation, as an experience a leest as good, if not better than the first time was
anticipated. Agan the feding that smdl issues have mgor consequences is given. In
paticular the fact that the camera overview perspective made it fed like the
Stockholm participants were along way off.

Jag tycker det var ett bra seminariumigér. Givande. Trakigt att Hans inte var
med. Och trakigt att Stockholmarna blev lite off. Det lovar dock battre att vi till
slut tog kontroll dver tekniken. Det var en bra insats av Ove.

For this person the experience worked, but could have been better.

While these comments were more negdtive than from the firsd meeting, the nature
of the problems the comments addressed were encouraging to us at the time, in that
we had edtablished a sable, underlying technica infrastructure and could now turn
our atentions to refining and configuring the use of this infrastructure. Many of these
issues were addressed in time for the third meeting, in early November, and though
we had no detailed feedback we gained the overdl impresson that everything had
gone wdl, and was certainly an improvement upon the previous time.

The other mgor use of the VITI infrastructure for structured meetings was by the SITI
program managers, o that more regular meetings could take place. One problem with
this was that one of the program managers was located a Linkoping, where we did
not have a studio level connection. Hence we had to incorporate the desktop leve into
the sudio. As previoudy described in pat 1 we achieved this firgt through the use of a
quad, condructing a composite sgnd from four different inputs, one being from the
desktop levd and the others from the dudio levd. Typicdly the mgority of the
participants were located in Stockholm, with one or two participants a the other
locations (Luled, Goteborg and LinkOping). While connectivity was possible, it was
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fdt by the participants that the quad image did not offer suitably high qudity, and that
full screen images of each participating Ste were preferable.

In the comment below we see the desktop connection to Linkdping being singled
out as poor, yet the video meeting was Hill fet preferable to traveling to meet in

person.

... SAg att jag ocksd var nojd. Det enda sominte var riktigt bra var forbindel sen
till Sture. Han 1&g alltid med fordr6jning och det gor faktiskt stor skillnad. Men
aven sa var det battre for oss alla jamfort med att resa.

We tried to minimise the problems with the desktop level, and as mentioned
previoudy used the telephone to replace the poor native desktop audio. This improved
matters, but is not redly a long-term solution to the problem. Rather a better audio
solution at the desktop is required, and it is not clear if the current systems can match
the studio level audio quality.

On the whole we fed that we were able to support the wishes of the SITI program
managers. We sedom used the same configuration twice, the Stockholm studio being
represented by the SICS grotto, a TV sudio in KTH and the Interactive Indtitute for
different medtings Here we were providing flexibility for the other plans of the
meeting participants, though when away from SICS it was necessary to use the quad,
S0 some form of compromise was necessary.

Both these uses of the VITI gudio infrastructure have highlighted the importance thet
participants should know each other before they meet in a videoconference
environment. An example that illudrates this well is when the SITI steering group met
with the program managers and a group of internationd experts. The SITI-related
participants dl knew each other, but the internationd experts had not met most of the
other participants. The mgority of the participants were in the SICS grotto, and the
discussons in this room were free flowing. However it was not so easy to sudan
involvement from the other participants, Géteborg via ATM, Linkoping and Luled via
Marratech, (and thus sharing one of the quad dots visudly — we could only display
one desktop image in the configuraion we had), and the find participant via
conference telephone from North America On the podtive dde the meeting did
permit an exchange of information and ideas, and did function at atechnicd levd.

High School workshop as part of the Sonja-Kovalevsky days

The VITI infrastructure has dso been used to hdp out in cetan activities when
problems have occurred with the intended infrastructure. Notably a three-way
competition between high schools in Stockholm, Uppsda and Goteborg was
supported using the VITI connection between Stockholm and Goteborg. Organised as
pat of the SonjaKovadevsky days (http://www.nadakth.se/lkovaevsky), which took
place on the 10" and 11™" of November 2000, this was the first time that three Swedish
high schools had been connected together in this manner. The video network
connections were supported by KTH-AMT (formerly CITU) and the event conssted
of the three high schools being connected together in a videoconference sesson while
they attempted to solve a number of mathemdtica problems. KTH-AMT have a
sophigticated fibre infragtructure in the Stockholm county area, and through externd
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contracts are investigating and establishing a direct fibre connection to Goteborg from
Stockholm. The event was meant to use such a link, but on the morning of the event it
was discovered that the fibre was not correctly configured. VITI was able to step in
and provide the necessary connectivity. Firs the high school was connected to
Chamers, then the AVA-ATV videoconference connection between Chamers and
SICS was used, and findly SICS was connected to KTH via the dedicated fibre
connection between the two. Without this aternate method to connect the two sides of
Sweden together the whole event would not have been able to take place. In figure 3.5
below we see some images from the high school in Goteborg. In the bottom left image
the high school in Stockholm is vishle on the TV s, and the bottom right picture
shows the high school in Uppsala. The event was a great success.

Figure 3.5: Views from Go6teborg during the problem solving

Strengths and weaknesses

One of the main drengths of the VITI program, and indeed its main god, has been the
support of meeting activities tha otherwise would have entalled the participants
travelling to meet together in person. By support we do not Smply mean the ability to
see and spesk to each other, but the ability to offer an experience as close as possble
to being in the same physical space as the other person. The first step towards this was
basic connectivity, something that should be draightforward but as with most things
proved more complicated than expected or necessary. We have then been able to
address a whole host of smdler issues that have an equdly profound effect on the
meseting experience as just enabling basic connectivity.

A second drength of the VITI program has been its support for a wide range of
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heterogeneous networking technologies in the same meeting environment. We have
held meetings where three different Stes meet together, each using different network
and conferencing technologies, yet able to communicate sufficiently wel to perform
the busness of work without being distracted by the technology. The infrastructure
we developed has been flexible enough to cope with the wishes of the participants to
be in different locations at different times, rather than forcing them to use standard
environmerts each time. This is a weakness as well, as there is a trade-off between
qudity and flexibility. The four sandard studios offer high qudity solutions in well
equipped and understood settings. If we use other locations then we lose the
foundations of dedicated surroundings and have to provide common views to al
paticipants. The infragtructure is dso flexible enough to bridge between different
places, as seen for the high school event.

Contralling and configuring the infrastructures is something of a weakness at the
moment. There is a strong reliance on technicad experts to configure each meeting and
make sure there are no problems. Taking the SITI program managers meeting as an
example, due to the interworking of desktop and studio leves it was necessary for the
SICS technical person to be present during the entire meeting in a control and
coordination capacity. He controlled the camera, providing different camera views,
and ensured everything worked well. So a person was required to configure and then
monitor the entire sstup, a high overhead. Configuration can be amplified by
providing smple, “push-button” interfaces that encapsulate many smal actions. For
example, it would be desrable to smply sdect the paticipants you wish for your
meeting ad then press a button labeled “Configure’, and then everything works
Usng the AMX control system it is possble to take large teps in this direction, and
through the use of secure web mechanisms this could dso be achieved remotdly. This
remains an areafor further work though.

A problem we encountered on more than one occason, which had mgor
consequences on the configuration and effectiveness of the meetings, and yet had
nothing to do with the technology, was the intentions of the people involved in the
meseting. Often the people using the technology to meet are very busy and wish to
save time by avoiding unnecessty trave. However communication between
paticipants and organisers is vitd to a successful meeting. On more than one
occason the technica organisers thought a meeting would involve certain people a
certain Stes, and it would not be until 5 minutes before the art of the meeting that
the organisers would be aware of mgor changes, for example, a participant who was
thought to be in Luled would turn up in Stockholm! In an ided Stuation, where
configuration is dable and eadly achieved, last minute changes should pose no
problems, but when condderable time has been spent preparing a particular
configuration, only for it to be torn down and changed a the very lagt minute, this can
be very frudrating from the organisers point of view. From the participant’'s point of
view, they are not concerned with any of the technica necessities or problems, they
jus want to meet as eadly and effectively as possble, and this is understandable.
Therefore there needs to be reciproca understanding between both groups for
successful meetings to take place, given the current sate of play.

The other current weakness of the approach, not so much a weakness but a difficult
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problem that must be solved, is one of gppropriate audio support. This is especidly
problematic when sources from different technologies and levels must be mixed
together. Our feedback and experience has shown that while it is possble to hold a
satisfactory meeting where one or more of the participants have a good audio
connection but poor or no video connection (i.e. just a conference phone, or delays of
up to a couple of seconds in video frame updates from desktop systems interacting
with the sudio level), the oppogte is definitdly not true. Delays in audio bresk up the
flow of the meeting. We have dso seen above that even when video qudity was
increased it was the audio that had most bearing on the success of the meeting (the
first and second mestings of the Learnl T group).

Summary

In this section we have described the different kinds of activities that have been
undertaken using the VITI infrastructure. Problems and issues that have aisen from
this use have been presented, together with comments from some of the users on ther
experience of meeting usng videoconferencing technology. While we have been
successul in edablishing and usng the medting infredructure there ill remain many
issues to be resolved. Some of these are touched on in the comments and experiences,
but it will require further work to overcome these problems and provide suitable
solutions. The next part of this report consders some such aress for future work, and
possible directions for work beyond the VITI program.
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Future challenges for distributed meeting support

Future Challenges for distributed
meeting support

Abstract

This section considers a number of challenges that remain to be overcome in the area
of digtributed meeting support. Some of the issues we discuss concern problems we
have encountered during the VITI program, which we have not been able to
investigate fully due to condraints on time and effort. Other issues are more generd in
nature and are the research challenges that need to be addressed with further work. It
is not our aim to present an exhaudtive list of issues to be addressed, rather provide a
garting point, from which other problems will no doubt become apparent.

Introduction

We have successfully established and used an infrasiructure for didtributed meseting
support via videoconferencing during 2000. There ill remain a number of problems
and chdlenges that we need to overcome to make this infrastructure more accessible
and ensure that the gods of the VITI progran ae met as fully as possble. Our am
has been to provide effective collaboration between physcdly distributed eectronic
meeting environments. To do this it is necessay to make technologica solutions,
offering appropriate and required functiondity, avalable for wide area, physcdly
digributed multi-participant meetings. Some of the issues for further study concern
the infragructure itsdlf, while others concern the use of the infrastructure, which is
aguably the more interesting and pertinent area, as without use an infrastructure is
worthless.

Ease of Use

This is perhaps the biggest generic problem for this type of meeting support, and
arguably the mogt crucid, encompassng a large number of issues a different leves.
People’'s willingness to use and become comfortable with virtud mestings rdies on
good experiences. While expectations may not be too high the firs time people use
the types of infrastructures we have edtablished, people's expectatiions change with
experience. Therefore for continued use of virtud meetings we must ensure that the
expectations of those using the technology are met at al times. We have seen this to
be the case from the comments we presented in part 2, where first time use yielded
positive comments, but a largdy smilar second use resulted in much more negéative
comments. You cannot force people to use virtua meetings, they must have the desire
to use it, or gain tangible benefits from its use. It must be easy to configure each loca
node for a meeting, sdecting the appropriate technology. It must aso be easy to
control the meeting and manage the addition and remova of paticipants. From a
participant’s point of view it must be easy to participate, and we must offer a suitably
high qudity experience 0 that they fed relaxed and comfortable with everything. We
examine ease of use from two standpoints, the work that must be done just to enable
the possihility of ameeting and the experience of the meeting.
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Configuration and control

Presently much configuration work is necessary to support distributed eectronic
meetings. An expet is required & each location involved in the meeting, and
generdly we have found that one person is adso required to take overdl responsbility
for the meeting. With the current st up the microphones and camera(s) need
switching on and levels need to be checked. Likewise the locd displays (TVs or
projectors) need to be switched on and the audio output set to the correct levels.
Dependent upon the meeting solution being used there can be additiona technical
configuration requirements a a number of dtes This is dl done manudly, and as a
consequence a far amount of loca knowledge is required. Further work should
concentrate on automating the process of configuring the meeting environment and
providing Smple and intuitive mechanisms for controlling everything.

The studios & Chadmers and Lulea have fadilities that take a step in this direction.
A centrad control point with a touch pand display makes it possble to quickly
configure everything in the room, including lighting, audio and video. This currently
requires a technician, who undergands the room and is silled in its configuration.
However, the underlying connections and equipment are dable in these rooms, s
once understood repeated configuration becomes easier. At Viktoria and SICS things
are not quite so well developed. Viktoria has a reasonable stable set-up, with fixed
audio and video connections, whereas the SICS dudio is a generd-purpose room
which often needs to be reconfigured, from a basc wiring connections leved, to
support different activities. Therefore the SICS studio requires the most expertise and
loca knowledge of dl the studios When we take into account the second role of
SICS, as a bridge between locations (eg. the KTH network and other VITI nodes) or
a redigributor of sgnds, then the knowledge necessary to redise these different
configurations cals for aloca expert.

At the present moment in time we do not see an easy dterndive to having a locd
expert a each location, in fact we would gress that without such a person then the
posshbilities of successful meeting experiences will be very low. Wha we would
propose though is that the activities of this expert be supported, automated and
amplified a much as possble meking the role rather than the individud the
important factor. As things stand at the moment the infrastructure we have crested is
dependent very much on individuds and the skills and knowledge they possess.
Without these individuds it becomes difficult to support specific activities.

Taking the configuration of SICS as an example, useful as it is the node mogt likely
to require regular reconfiguration from a distance, currently the routing of video and
audio dgnas is controlled via an AMX control system, accessed through touch screen
panels. The Streamrunner videoconferencing codecs are atached to a video matrix
switcher, dong with different input sources and output devices a a number of
locations throughout SICS (including the grotto). Input to and output from a standard
PC is dso supported in the grotto through re-wiring when necessary. What this means
is that from a Imple control screen (see figure 25 previoudy) it is possble to
configure complex medting st ups with smple sdections The quad device is aso
connected to the video matrix switch so composdte images can aso be eadly
configured. Presently the interface is not very intuitive, and it is necessary to know
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which sources the different numbers correspond to. It is dso necessary to separatdy
configure the incoming and outgoing connections.

An improvement would be to change the interface and underlying code a the
AMX control levd. Instead of presenting a 16x16 matrix to the user, they should be
given a lig of possble participants they can choose between. After each participant
has been sdected and added to the meeting, a sngle “configure’ button should
configure al the connections necessary between dl the sites. There could, optiondly,
be an extra levd specifying the type of connection to each location (eg. studio,
desktop, ...). Given a suitable understanding of the Axcess programming language
and the user interface design tools that come with the AMX systems, it should be
relatively sraightforward to achieve these improvements.

This, however, gill consders configuration just a the loca level. What we need to
do is provide remote access to the configuration posshbilities above. This is posshble
through the RS-232 interface possibility offered by the AMX system. Through a web-
based interface it should be possble to mimic the appearance and behaviour of the
touch screen panels used localy at SICS. Then anybody with access to the web pages
would be able to configure and control the overdl configuration a SICS as necessary.
One potentid danger is that someone could disrupt a configuration that is being used,
and mechanisms to safeguard and lock sessions would need to be investigated.

Controlling the camera is another issue that can and should be addressed. The
VISCA protocol, supported on the Sony cameras used universdly at the studios in
VITI, dlows the camera to be controlled through a dedicated cable connection.
Therefore loca camera control can be achieved ether with a remote control or
through a computer sysem. If the computer sysem is used then the possibility for
remote camera control becomes possible, where for example the people a SICS have
the possibility to control the camera a Goteborg and Luled, and likewise a the other
gtes. This makes sense, as you are concerned with the view of the people you are
looking at and are not the best judge the image you present of yourself.

So far the suggestions for control and configuration have been of a very practicd
nature. An dternate gpproach for configuration, usng more advanced technology and
sensng equipment, would be to use voice recognition and voice driven interfaces. In
such a scenario you wak into the studio and announce that you would like to hold a
megting with Viktoria and Luled The system recognises the command, turns on the
appropriate equipment eg. projectors, microphones, cameras, etc. and makes the
gppropriate connections so that the other Stes are visble on the screens. It should then
be possble to fine-tune the environment with further voca commands (eg. “make
Lulea louder”, “make Viktoria quieter”, “zoom in a Viktoria’, ...). A good example
of the kind of ease of use this type of solution should give is in Star Trek TNG and the

use of the Holodeck.

The meeting experience

In order to make the surroundings of the meeting the least possbly intrusve we need
to concentrate on good qudity video reproduction, but perhgps more importantly on
good quality audio solutions. We have seen in usage to date that audio delays are a
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crucid factor in the success of a meeting. Any dday from one participant that is not
shared between the other participants is fatd and causes mgor communication
breskdowns. This has been especidly apparent when mixing the desktop and sudio
levels. When software solutions for audio were used at the desktop then poor results
were achieved, and it was difficult for everyone in the meeting. However, when the
audio was replaced by a conference telephone call between the desktop site and one of
the studios, then interaction and the meeting experience went much smoother. This
was in spite of a haf second or so delay with the video. This delay did not interfere so
much with the flow of the meeting, but was beneficid for the presence of the desktop
participant. We say this because of experiences from one meeting where the video
view of a desktop participant (usng a conference phone for audio) was removed. This
effectivdly removed this person from the meeting, whereas before he was an active
member of it.

Even when there is no ddlay poor qudity audio can have a dgnificant effect on the
meeting participants. Fine tuning audio is a tricky problem, however. People naurdly
goesk a different levels, and while one person may be loud and outspoken another
might naturdly tak in a quieter, more reserved manner. The ided solution is to have
individuad microphones, possbly radio mics, for each paticipant in the meeting. This
way audio levels can be set for each participant. The current set up sees condenser
microphones a each dte, which can pick up unwanted background noise as well as
the members of the meeting. An audio sysem with dSlence suppresson that
automaticaly cdibrates itsdf according to who is spesking would be an ided
solution. We have had some experience of silence suppression systems a Chamers
and Luledand it isnot yet clear the best way in which to make use of them.

By addressing the problems raised in the previous two subsections we hope to be able
to offer a room that is quickly and easly configured (dbeit by someone with some
previous training on how to use everything) and that supports as naturd a meeting as
possible, as close to being in the same room as the other participants as can be done.

Mobility

One area that VITI has been unable to address in necessary detal, an area that will
play an increesangly important role in this area of sudy, is mobility and mobile access
to meeting resources. Technological advances continue gpace, and more and more
dandard infrastructures are being put in place (e.g. GSM -> GPRS -> UMTYS) that
offer high bandwidths and increased sophidtication in the hands of the remote user.
Future work should investigate what kind of experience can be offered to a mobile
paticipant in a digributed meeting scenario. Beow we identify a number of
chdlenges and suggest ways in which these chdlenges may be understood and
overcome.

Marratech dready supports basc mobile access to didributed meetings through a
telephone interface. However, there is poor awareness between participants and poor
integration between the visudly capable participants and the telephone participants.
Therefore we need to look into ways of augmenting the presence of a standard
telephone user in these environments, as well as investigating newer forms of mobile
access to medting environments usng devices different to the standard telephone.
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This givesrise to anumber of chdlenges.
?AWWhat is the best representation of a mobile user? To both “regula” conference
participants and other mobile participants.
?7Do we use different representations at different levels?
?How do we ensure consistency between and across levels and use?
?AWhat are the bandwidth limitations and how to make best use of resources?
?How do we represent “regular” participants to mobile users?

?AWhat should a mobile user need for participation? GSM, PDA, Laptop,
dedicated hardware, ...

?77Should we use dedicated mobile hardware?

We dso need to condgder how we incorporate mobile users into the fixed
environment and vice versa, and how amobile user will be equipped.

Better integration between different “levels” and

systems

This issue has dready been touched upon in the section on ease of use above, when
we looked at audio when desktop and studio environments were used together. New
problems are dways introduced when heterogeneous systems are used together. The
approach we have adopted to date has been to reduce each different level down to a
common compodte video dgnd and an accompanying audio sgnd. These base
components have then been combined together and redisributed back to the
gopropricte level. This is a solution a the andogue levd, and while it offers a
practica solution to the problem a hand it is not especidly controllable or eesly
configured. It is dependent upon hardware being in place and connections between
edements of the hardware being permanent. If changes are necessary then physica
rewiring is sometimes required, not the best of Stuaionsto bein.

Even when we reduce things down the common video and audio components, we
dill face inherent problems when different levels interact — the dudio levd gives
amog ingantaneous feedback, while the desktop levd has ddays due to lower
bandwidth, computationa overhead and poorer hardware in use. Also, different audio
levels are required by desktop and studio, and these must be configured to suit the mix
of participants. Currently we have one corner of the matrix configured as a desktop
participant, with much lower audio levels to avoid digortion. If this corner is used by
a standard studio participant then the levels must be boosted, otherwise the sound is at
avery low level and hardly audible.

Our agpproaches s0 far have relied on the centrd mixing of sources. Another way
forward is to leave the mixing to the each participant. This does mean that there has to
be par wise connectivity between dl meeting participants. The decison of how to
display and control the outputs then becomes a loca one. This is not a very neat
solution, and rdlies heavily on locd expertise to configure and control everything.

The best solution sees the mixing of audio and video being done digitdly and
decoded to anadogue only when it is about to be displayed locdly. If everyone is usng
the same solution, eg. Streamrunner codecs, then if suitable software is avaladle dl
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mixing is hidden from the user. However, this is only for homogeneous solutions, and
here we are conddering how different levels can be made to integrate more eesly.
Therefore there is a need to produce software codecs that can take different inputs and
combine and mix them as necessary. Smile is a gep in this direction, providing high
qudity software-based videoconferencing that is equally a home on the desktop or in
a dudio. If we rey on hardware solutions a a particular leve there will dways be
problems with interworking between levels. So rather than try and force different
methods to interwork seamlesdy together we may be better served by coming up with
solutions that work across the different levels and naturaly support interworking as
part of their normd functiondlity.

Summary

In this section we have consdered some of the areas where further work is required to
better support distributed meetings. We have concentrated on ease of use, both from
the aspect of arranging and setting up the meeting and actud participaion, mobility
where dynamic and fluid access to standard meeting environments is supported, and
interworking between different solutions. We fed these are the aress that offer the
best benefit to users of this technology, making it more gppeding for people to use
virtud mestings.
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Beyond VITI

Abstract

The VITI funding from STl ended a the end of 2000, leaving us with substantiad
ingalations a the dudio Stes but no dedicated high bandwidth network to connect
these dtes together (the ATM TCS links were funded directly though the VITI
funding). This document discusses the posshilities for continuing the work of VITI,
concentrating on but not limiting oursdves to the dudio-leve infrastructure that has
been deveoped, either usng dternate networks or dse through dternate funding for
exiging network links.

Introduction

Through the work in the VITI program a great ded of experience and knowledge has
been accumulated concerning numerous agpproaches to videoconferencing and
electronic meeting support. Another tangible outcome from the VITI work has been
the development and equipping of studios at the principle nodes and the supporting
infrastructures that have been put in place a each of these locaions. The man
component of the work has rdied upon dedicated high bandwidth connections in
place between the sudios, and particulaly upon ATM technology, as substantia
invesments have been made in both network switches and specid hardware
videoconferencing codecs that use ATM. In this section we condder the different
posshilities available to continue the work started by the VITI program, reviewing the
fadlities in place, the generd requirements, and examining the potentid of
cooperation with other infrastructures that are in place or being established. Findly
we present a brief overview of planned future activities we are aware of from our
collaborations while working on VITI.

Brief review of facilities at VITI nodes

We summaise the facllities a the four studio nodes, SICS, Viktoria, Luled and
Chdmers, and additionaly a Linkdping and the Interactive Inditute, the two
locations with most experience of the desktop levd of VITI outsde the man four
nodes. We see these sx locations, or some subset, as being core participants in any
future work in this area. Full detalls for the studio nodes are given in pat 1 of this
document.

SICS

Of the principd VITlI nodes, SICS has the mog flexibility when it comes to
equipment and locd infrastructure. The grotto offers a high qudity multi-screen
meeting environment for individuds or smdl groups. Thanks to a sophidicated loca
audio-visud infragtructure  (http://www.sicsse/~adrian/av) a number of other rooms
can a0 be used for meetings, with audio and video sgnds switched locdly to and
from the agppropriate locations. Figure 5.1 shows two such rooms, the smdl Von
Neuman meeting room and the Fika room near the reception.
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Figure 5.1: Von Neuman meeting room and the Fikaroom at SICS

As well as a standard connection to SUNET, SICS is connected to the KTH video
network supported by the AMT lab (see below under KTH for more details on this
network), and aso has the possibility to connect to Framkom via an ATM connection
that organisation uses to connect its offices a Kista and Mondal. For the previous
ATM network configuration SICS was the centre of a star topology and often acted as
a bridge between different organisations usng different networking infrasiructures.
Projectors are located in al the main conference and meeting rooms a SICS, and we
have a number of cameras, audio mixing desks and microphones that can be essly st
up to provide input and output facilities in the different rooms.

Viktoria Institute

The Viktoria Inditute is equipped with a large seminar room with three large rear
projected screens, and the custom built smal dudio with three televison sats
providing the displays. Viktoria has standard SUNET networking connections and
limited locd fibre is inddled within the inditute as wdl. It is dso possble to patch
audio and video usng a par of boxes that can be connected using standard UTP
network cabling at distances up to 300 metres, thus dlowing a third location to be
added to the facilities at Viktoria, for example an office.

Chalmers

Chamers is equipped with a dedicated, high qudity videoconference room with two
large rear projected screens and a sophisticated loca control system for the room
concerning cameras and microphones. Chamers is dso highly equipped with H.323
videoconferenceing equipment, having a dedicated gaeway where four individud
sgnals can be joined together. For this type of conferencing activity (H.323 based)
Chdmers is the naturd place to be the centre of any topology. ISDN lines can be
ordered to provide guaranteed quality levels between participants. In addition to the
gandard SUNET connection, Chamers is adso connected to the AMT lab in KTH,
Stockholm via a dedicated fibre comnection, though this connection has yet to be used
extengvey for prolonged periods of time This is something we expect will change
rather quickly though.
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Luled

Luled is equipped with a large, state of the art studio/lecture thestre that contains an &
metre by 2-metre rear projection screen. Currently Luled only has a standard SUNET
network connection. Like the Chadmers room, the Luled studio is equipped with
sophigticated control equipment and the room can be used very flexibly for a number
of purposes.

KTH

KTH will play a pivotd role in the future of widespread use of eectronic meeting
environments  throughout Sweden. The Advanced Media Technology lab
(http:/Mmww.amt.nada.kth.se) has established a large, dedicated fibre based video
network in the Stockholm county ares, connecting many locations together. This
infrastructure is easlly controlled and configured though web based control pages and
connections to SICS and the Interactive Indtitute in Stockholm (amongst other places)
are available today. A cross-country connection to Chamers is dso available for use,
though use of this currently requires a little more configuration.

Linkdping

Linkdping dso have a videoconference room smilar to that & Chamers (see Figure
5.2 below). This is connected to the outside world via a standard SUNET connection.
We have yet to have any interactions with this room, but it offers potentid for the

future. To date our interactions with Linkdping have used the desktop conferencing
system Marratech over standard network connections.

Figure 5.2: LinkOping’s videoconference room

Interactive Institute

We have connected with the Interactive Inditute in Stockholm, firsd using the
desktop-based Marratech system, and later using the dedicated fibre connection
provided by KTH AMT. The Interactive Inditute only has a 10Mb network
connection to SUNET. It has cameras and televison sats ingdled in standard
locations at the offices.
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Existing video and data network connections

VITI has relied on lessed ATM connections for communication between the studios.
With these connections no longer available we need to examine the posshilities that
exist to provide continued support for interconnections.

The basc data network connecting together dl the
dudios and other VITI locations is SUNET. The main
backbone connections (shown in black to the right) offer
622Mb capacities and the other connections at least
155Mb. SUNET is congantly being updated and
reconfigured, and a the time of writihg some Gigabit
connections are being put in place or are planed. See
http://www.sunet.se/lkarta for more detalls on the
network and planned upgrades.

With such high bandwidths available, it becomes
possible to run bandwidth intensve gpplications, such as
Smilel, over this network without consuming large
percentages of the available bandwidth. However, the
man drawback when usang SUNET is that there is no
guaranteed qudity of service, and the observed results
depend very heavily on how much other traffic is
present a any given moment.

Figure 5.3: SUNET network

On most occasions acceptable quaity should be achievable (though not at the
levds of the ATM-based AVA/ATV gpproach given initid tests). To some extent
when usng SUNET we are dso relying on services such as Multicast to be supported
well, and sometimes there can be problems with these services on the network. So
SUNET offers excdlent connectivity between dl locations with potentidly high
bandwidths, but does not guarantee any level of service. However, we can only expect
SUNET’s capacity to increase with time so it is worth investigating conferencing
solutions based on this infrastructure.

Asde from SUNET, the other main network that offers possihilities for VITI is the
fibre video network controlled by the Advanced Media Technologies lab (AMT) at
KTH. This offers many connections in the Stockholm aea and a connection to
Chalmers, Goteborg on the west coast. The central switches at KTH can be remotely
controlled via a web interface, and it is possble to use sadlite and other connections
that are in place &t KTH as wdll, so KTH can act as a hub in a grander manner than
SICS did for VITI. The advantage of this network is tha is just relays composte
video and audio, s0 as long as you can feed video and audio signals into the network
there are no compatibility or interoperability problems. More technica information on
this network is available at http://mww.amt.nada kth.sefteknik/index.html.
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Future initiatives

Currently we are aware of two activities that have emerged in the wake of the VITI
program. The firs concerns VUSNET, a videoconference infrastructure in the west
coast of Sweden connecting the mgor high schools and universities in the region
together for videoconferencing based on independent systems and plaforms. These
connections are based around the node a Chamers and more information on
VUSNET is avalable from Per Gudafson (see the title page for e-mail contact
detals). Further plans & Chdmers are discussed beow in Swedish. Again for more
details on these plans contact Per Gustafson.

Den Virtuella Utbildningsplatsen - en vision om modjligheterna for IKT-
samverkan

Vid Chdmers tekniska hogskola har et modernt videokonferens-  och
digansutbildningsum byggts upp. Detta rum skepar den grundlgggande plattformen
for Chdmers i den samverkan som kan ske i véadtra regionen, Ovriga landet och resten
av valden. Rummet & en resurs, vars mojligheter kan bidra till en expanson och
utveckling av kommunikativ utrustning. Uppbyggnaden har foljts med stort intresse,
inte ming frah Goteborgs universitet, som under 2001 kommer at bygga om
Walenbergssden till ett modernt kommunikationscenter.

Tillssammans med avddningen for media, konferens och sarvice vid GU, kan
Chdmers Videokonferens- och  Digansuthildning  astadkomma  kamnan i et
Vastsvenskt samarbete. Detta undertrycks inte mingt av den gemensamma sasning
som nu gors mellan GU och Chalmers avseende I T-universitetet | Goteborg.

Genomfdrandet

Den Virtudla Uthildningsplatsen genomférs genom ait uttka GU:s fiberné, med en
komplettering mot Chdmes (Campus Gibrdtar), Lindholmen  (Chdmers
Lindholmen, IT-universtetet), Universeum och Varldskulturmuseet. Detta ndé skl
anvandas for at utveckla nya tekniker inom kommunikationsféltet, utan interferens av
ordinarie trafik. Genom utveckling av sikalade "Bryggor” och "Grindar”, som bildar
lankar melan sysem, skgpas kompatibilitet mdlan olika platformar. Det & den
minda gemensamma ndmnaren i Sydeme som  utgbr  grunddommen  fér
kommunikationen.

For IT-universtetets dd, dar avddndet medlan  undervisningdokdena pa
Lindholmen och de dvriga centrda campus & péfdlande, kravs atgéarder for en okad
flexibilitet och kostnadseffektivisering, avseende l&arnas insatser.

Som et komplement till den traditiondla undervisningen, med l&ae i sd, ker
fordds-ningen via bild- och ljudbverféring med hog kvdite. Just den hoga kvaitén
mojliggdr  interaktivitet och interaktion mellan l&are och dudenter, da det inte
forekommer nédgon fordrgjning. Applikationer delas pardldlt, pa separat linje, utan
avkal pakvdité dler med visudisaringsbortfal.

Laana kan fran sina respektive campus genomfdra fordasningar till och frén
svd GU, Chdmers som IT-universitetet, utan att behdva d&ka som "skottspolar
melan enheterna. Detta gdler &en det utbyte som idag sker mdlan Chamers och
Chamers Lindholmen.
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Ansiktet utat...

En koppling Over ett separat ndtverk majliggbr en andutning mot foretag och andra
inditutioner 1 regionen. Detta gear framtida utvecklinggmdjligheter som inte kan
tillgodosesidag.

Universeum och Varldskulturmuseet

Universseums uppgift & att simulera intresset for naturvetenskap och teknik bland
barn och ungdomar.

Ett st att atadkomma detta & att nyttja Den Virtuella Utbildningsplatsen.

Med en forbinddse till Universsum och &en senare mot Varldskulturmuseet
Kkapas et angkte utd, dar dlmanheten ges mdjlighet till ndrmare kontakt med
universitetsvdlden. Genom en daglig uppkoppling mot en aktuell forskare pa ndgon av
skolorna, kan besokare pa Universeum stdla fragor i redtid och fa dessa forklarade.
Avstanden dverbryggas och nérhet med forskaren uppstar.

Tidsdokumentet

Evenemang pa respektive enheter kan foljas med hog kvdité pa andra stdllen och
aven kablas ut mot omvélden. En  koppling till Tidsdokumentet madjliggor
visudisering 1 centrda Goteborg, da evenemanget kan foljas i Kuben vid Stora
Teatern.

TV-kanaler

Intressanta handelser, debatter, presskonferenser kan pa ett enkelt och smidigt sét
formedlas ut mot omvériden via de TV-kander som & uppkopplingsbara, t.ex. SVT,
Oppna Kanden och 6vrig Kabe-TV. Vidare kan samarbete med Teracom mdjliggora
marksandning 6ver s gott som hela Sverige. Detta gdler &ven det marksanda digitaa
TV-nétet. Up-link mot satdlit sker via GU:s kommande [&nk.

Samarbetsnoder

Inom det Véastsvenska universitets samarbetet (VUS) pagar for nérvarande et
planeiings-arbete avseende  utveckling av  flexibdt l&ande och  flexibd
kommunikation mellan hogskolorna. N& man kommer till den niva, da det & dags for
et genomférande, finns det risk for begransningar i det vanliga datandtet melan
hogskolorna.

Den Virtudla Utbildningsplatsen kan da komma att utgéra sommen for ett fortsat
arbete.

Pagaende och framtida utbredning
7Sahigrenska Universitets gukhuset  for  samarbete med  Medicinsk T,
Tdemedicin
PKTH/AMT for forskning och utveckling inom Medieteknik
7 uledtekniska universitet for vidare forskning inom distribuerat ingenjorsarbete
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Summary

In this find section we have reviewed the fadlities in place a each of the
organisations that have previoudy participated in the VITI program. We then
discussed the posshilities that exist today to continue this work, given that the
dedicated high bandwidth ATM connections are no longer avalable for use. We
concluded by presenting some future plans, which have been influenced or
encouraged by the work that was undertaken during the VITI program.
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Closing Remarks

To conclude, the VITI program has established infrastructures for desktop and studio
level conferencing; firm foundations upon which further use and research activities
could be based. Unfortunately it will not be possble to continue directly on with the
work, as the ATM networks which formed the backbone of the high quaity meeting
environments are no longer avalable. However, vauable lessons have been learned
and experiences ganed, and we can trander this knowledge and experience into
working with other network technologies. As mentioned in the last section,
possihilities of usng dedicated fibre connections are emerging, and the capacity of
SUNET is improving such that it can support bandwidth intensve applications, such
as high qudity videoconferencing, better than previoudy.

The work of the VITI program had reached a criticd mass point just as the
program was coming to an end. Most of the technical problems had been resolved and
more and more regular usage was seen. People were sdidfied with the solution
provided and darted to plan around using the technology in an everyday way. We
mugt try and ensure that we can build upon this postive outlook in the near future,
looking & how the results of the VITI program can be most effectively harnessed to
provide some form of meeting posshility usng the dternaie posshbilities for wide
area connectivity.
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Appendix: Viktoria Digital Environment,
Uppbyggnad av en studio for

videokonferens

At the Viktoria Inditute there is a seminar room for thirty persons used for education,
graphic presentations, videoconferences and cinema evenings. As the difficulties to
combine the education purpose with the need to devedop high qudity
videoconferencing, we decided to build a sudio in ordinary office. The purpose of
this work was to build a conference room with a high qudity and a low cost. We
found out that it was possble We could dso see that the need of high qudity is a
fidd of highest priority. The future work will be to find equipment for high qudity a
alow cost with alow bandwidth.

Bakgrund

Viktoriasalen, seminarierum

Vid  IT-forskninganditutet  Viktoria, aven kdla Viktorianditutet, finns et
seminarierum  for trettio personer som anvands for undervisning, grafikpresentation,
videokonferens  samt  biokvdlar.  Visudiszringsutrustningen  best&d  av tre
bakprojektionsskarmar med var sin [1]JASK Impression pa 400 ANSI LUMEN brutna
via tva ytfolierade speglar. Skarmana & monterade med underkanten 1250 mm frén
golvet. Projektorerna & kopplade till en [14]SGI Onyx, som genererar den grafik som
kan visas Over de tre skarmarna pa et sddant sétt att upplevelsen blir till en skarm.

Ett hogkvaitativt videokonferenssysem med en direktkoppling till SICS i Kida,
ger rummet en yitre dimension. Detta system bestar av tva [11] FORE Streamrunner
ATV/AVA kopplade via en [4]Cisco Lightstreem 1010 och andutet till [16]Tdia City
Sarvice (TCS) ATM-nd med en hadighet av 40 Mbps. Diverse annan utrustning
sdsom ljudmixer, kamera, A/V-router, DVD och VCR, Surround -forstérkare skapar
forutsdttningar for ett varierat utbud av multimedia.

Viktoriastudion

Da det visade Sg vara svart at kombinera behovet av et tort seminarierum for
undervisning med behovet av en flexibd miljo for uppbyggnad av videokonferens,
bed6t vi att uppfora Viktoriastudion, Viktoriaingtitutets videokonferens laboratorium.
| studion skulle komponenterna for hogkvditativ - videokonferens med fokus pa
kvalitet, anpassad funktionditet, extremt enkdt handhavande, socid kvalitet och
integration provas ut under laborativa former. Inom ramen for verksamheten skulle
rekommendationer for olika typer av motesteknik och socia integrationen tas fram.
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Bild A.1: Viktoriastudion under uppbyggnad

Genomfdrande

Vi vdde dt nyttja ett normdt kontorsum for studion. Genom en flexibel moblering
skulle mgjligheter skgpas for utprovning av olika typer av "dttninga”. Antaet
motesddltagare kom at bli max gu stycken, da rummet inte rymmer for fler. Da
kontors rum oftast & ljusa och forsedda med fongter, var den forsta atgérden att sténga
ute dagdjuset. Vid dl dags videoupptagning & det viktigt for et gott resultat att man
kan kontrollera ljus och ljud. Véggarna forsdgs darfér med draperier av en nagorlunda
"tung” kvdite. Mot fondren gjorde vi dem dubbesdiga, med en morkléggninggtextil.
Draperiernas formaga at absorbera ljud, motverkar ett rums normaa ljudreflektion,
pa ett sadant st att efterklangen upphor. Mot taket vidtogs ingen dtgérd, da detta har
ett relativ gott varde.

Mot fonstersdan placerades ett bord for tre stycken TV-apparater. Dessa valdes for
at erhdla en sA skap bild som mdjligt, med avseende pa anvandningen. Har skulle
det rora Sig om max sex personer pa et kort avstand, varfor storre bild éan 33" ¢
ansigs vara nodvandigt. Apparaterna kom att bli av [5]Grundigs fabrikat, da de hade
en moddl som var forberedd for "Bild i Bild” och VGA. "Bild i Bild’, &en kdla
"AP’ (picture in picture), majliggdr anvandandet av flera videoingangar, s at man
kan bevaka eventuela handdser pa en annan kand. VGA-modulen ger koppling mot
dator med en uppldsning av max 640x480. Detta kan tyckas vara litet, detta ger en
storre bild med bra kvdité. En datorskérm eler en dyrare monitor for video och VGA,
med en hogre upplésning, ger endast en mer grovkornig bild da bilden g innehdler
tillréckligt med information for att fylla rutan.

Mot den apparat, som placerades i mitten, vinklades ett ntesbord. Detta bord gavs
majlighet att kunna vridas i en havcirkd, med fastpunkt mot TV:n. P4 sa St kan en
flexibed dttning &stadkommas. PA kortdndan av bordet monterades en skrivskiva for
tangentbord och mus. Ha sates dven vaxdpanden for kameraingdngarna | taket
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fastes et V-forma dativ for spotlight, mikrofon och OH-kamera Detta Hativ
majliggor rordse for utrustningen & olika hdl. Mitt i bilden pa den mittersa TV:n
placerades en kamera Denna placering motiveras av att den inkommande bilden skl
betraktas pa et sadant sitt ait minsta majliga vinkd erhdls till den sindande kameran.
Detta for at diminera kdndan av at man tittar forbi den man tdar med (genom at
nyttjia "eye2eye-teknik” kan man komma forbi detta problem, jmf [19]Telepromth).
En Oversktskamera placerades i taket mot ett horn, for at fahga upp A manga
personer som majligt. Huvudkameran, en [15]Sony EVI-31, som & fjarstyrd med
majlighet till fasta légen och sikalad "pan, tilt & zoom® fick sn plas ovanpa den
mittersta TV:n. H&r kan d& en av de deltagande personerna styra kameran efter behov.
En skalad bevaknings "Quad’ fran [18]Philips, genererar en fyrddad bild, som
majliggdr séndning av dla kameror samtidigt. | hop med en VGA-scanner kan denna
fungera som en”brygga’ och "grind’” mellan olika system.

7
&

N

0

Bild A.2: Stolarnas placering

Ett mikrofonsysem bestdende av mixer fran [2]Behringer och mikrofon frén
[12]Rede med en placering i taket, gav tillrécklig upptagningsforméga for ljudet. For
aergivning av inkommande ljud anvandes TV -apparaternas hogta are.

Med en dator fran [3]Computime, av god prestanda skapades forutsitningar till
traditiondll videokonferens via den [13]RadVision Gaeway/Gatekegper som finns pa
Chamers tekniska hogskolas videokonferens- och digansuthildningssum.  Datorn
forsdgs med et videokonferenskort fran [17]VCON, Escort 25 &ven det kopplat till
mikrofon och hogtaarsystemen.

For at &en kunna &erge konferenser distribuerade via programvaran
[10]Marratech, monterades ett [6]WinTV-kort. Detta kort kopplades till en
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[8]KonfTel konferenstelefon, som har line in och line out. N& denna inte anvands till
datorn, kan den anvandas som en vanlig konferenstelefon kopplad via en digita
systemtelefon.

Bordets kongtruktion mgjliggdr Sttande med en "sned” placering in mot sk&rmarna
och pa sA sit kan man latare folja samspeet melan detagama. Under den langa
bordskivan finns utrymme for utfdlbara hyllor avsedda for Laptops.

Som en forlangning av studion anddts &ven koket pa gétte vaningen till sysemet
via nyttjande av befintlig UTP-kabe melan véaningana, pd sa sit dapp vi onddig
kabeldragning via brandtétningar mum. Till detta anvandes sma sandare och mottagare
fran [9)KRAMER. Genom detta fOorfarande kunde vi uttka antalet personer i
"rummet” med ytterligare tjugo.

Anvandandet

Ett av ddmden var at skapa sysem for extremt enkelt handhavande. Genom att
forbereda  utrustningen  for  kompatibilitet melan  platformar  skulle  detta
atadkommas. Ett av de forga ftillfdlena da studion kom at anvandas var n&r
forbinddsen 6ver ATM till Luled inte hade kommit igang. Vi fick da i uppgift at 16sa
problemet med att knyta samman ATM mdlan Viktoria och SICS med en annan
lamplig utrustning i Luled. Genom at deltagaren fick bege dg till Kdix Folkets Hus
kunde vi via Chdmers Gateway ringa upp honom 6ver ISDN fran Viktoria. Bilden
fran Kdix fick passera scannern och kunde pa sa sitt plockas ut som en videobild.
Genom dt agera sjana i navet kunde vi légga ut dla bilder via Quad:en och pa sa sétt
astadkomma en gemensam hild d& dla ingick. All interaktion foregick via denna
bild, &ven den i rummet, pa sa st kom ingen at kanna sig utanfor.

Resultat

Vi kunde visa at man med enkla medd kan bygga en hogkvditativ studio for
videokonferens, utan att det kostar miljoner. Slutsumman for detta projekt kom att
hamna under 150 kkr.

Va mdsitning var at bygga en platform for visudisering med en 6verkomlig
prisnivd Genom at vdja konsument gpparater (TV) fick vi en kostnad/nytta niva,
mer intressant mot om vi hade vat en dyr utrustning ocksd kraver dyrbara
reinvesteringar for ait man skal kunna folja med nodvandig utveckling i funktionditet
, prestanda och kvalitet.

| grunden till detta system finns ATM-utrustningen, som i Sg gadvt & en hdg
kostnadsfaktor, bade hardvar- och transmissonsméssigt. Det fortsata  arbetet
kommer at leta l6sningar for andra typer av transmissioner tex olika nivéer av
MPEG dternativt MJPEG och davia TCP/IP.

Vi kunde kondatera att hog kvalité & et mdste vid videokonferenser da
upplevelsen skal bli bra och behdiningen god. Om man astadkommer en relativt hog
funktionsokning pa et befintligt sysem, & det inte stkert att man Okar anvandarnas
intryck av att tekniken & anvandbar.

Flertdet av de som nyttjar videokonferensanléggningar har hogt stdlda krav pa
tekniken. Den referens som anges vid dessa tillfdllen & tyvar TV-mottagning. Att
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anvanda dg av video-konferens & inte lika med at titta pad TV. Trots detta gors
dandigt jamfordsen. Det kravs dafor en hgjning av kvditén for at acceptera
utnyttjande av tekniken.

Enligg [7] Jobrings tes om den ’exponentidit”  podtivt  Okande
magindupplevelsen, dar vi  f&  maximd nyttoupplevelse  fors  vid
funktionsforbéttringar néra fullkomlighet i bild och ljud, maste vi stréva efter system
som majliggor detta

Vingen med funktionsforbéitringamna gors fors vid denna niva da full acceptans
hos anvéndarna inte kan tillgodoses tidigare. Ett fortsat arbete & att finna system for
fullkomlighet i bild och ljud till ett pris av 18g bandbredd.
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