
Using Distributed VR and Broadband Conferencing  
for Product Development 

T. Lic., M.Sc. Peter Törlind 
Division of Computer Aided Design, Luleå University 

 SE-971 87 Luleå, Sweden 
E-mail: Peter.Torlind@cad.luth.se 

 
 
ABSTRACT 

This paper describes a collaborative 
product development demonstration over 
a broadband network using both 
distributed VR and video-conferencing. 
Two different types of physical 
collaboration environments were used 
including one with life-sized conferencing. 
The scenario included a product review of 
a  nanosatelite with participants at two 
different places in Sweden located 1500 
km apart. 

Introduction 

Today, concurrent engineering, distributed 
teams, and world wide collaboration is of 
the norm and, therefore, tools that support 
distributed collaboration is of great 
importance. 

At the Division of Computer Aided 
Design at Luleå University, computer tools 
for distributed engineering have been 
developed in cooperation with the Swedish 
Institute for Computer Science (distributed 
VR systems) and Framkom (broadband 
conferencing). The environment supports 
data sharing and exchange for product 
development (Törlind et al. 1999).  

The first version of this environment 
was presented in March 1998 and 
supported conferencing with SMILE 
(Johanson 1998), shared multimedia 
(documents, audio and video), and a 
distributed virtual reality environment, 
DIVE (Frécon and Stenius 1998), for 
sharing MCAE information. The 
environment has now been used more 
than three years and has been tested and 
demonstrated to gain industrial feedback. 
Improvements have been done on virtual 
tools, interaction techniques, and 
enhanced coupling between both VR- and 

conference-environments. The system 
used a Corba based approach that gives 
the user of the virtual environment direct 
access to the CAE-database (I-DEAS). 
The user can access projects in the CAE-
program as well as all models available in 
the database in the same way as he 
accesses the models when working in  
I-DEAS (Törlind 1999). 

Although the distributed engineering 
system project is focused on physical 
environments and the combination of 
broadband conferencing and VR, it does 
not deal with floor control problems such 
as in the CAIRO-system (Peña-Mora et al. 
2000). 

The DIVE system had been used in 
earlier work, while a commercial VR 
system, Division Mockup 2000, was used 
in this test. One of the main differences 
between DIVE and Division is that DIVE 
can import models at runtime with the 
models then being distributed to all 
participants via multicast. In Division the 
models must be transferred to the local 
computer before the distributed session 
starts. Division is better suited for large 
assemblies and has better rendering 
performance. 

In earlier work, avatars had been used 
as a visual indication of the user to 
indicate the user’s viewpoint. Face 
textures and shirts with logotypes have 
been used to differentiate the users, see 
Figure 1.  

The avatars have worked well for this 
purpose; however some problems occur 
when an avatar represents a group. The 
avatar has also worked as a visual 
reference to the size of the models, but if 
the model is small (like when working on a 
cellular phone) resizing of the model is 
needed, and a “human” avatar would, in 
this case, confuse the users.   

 



 
Figure 1  Avatars working in the DING environment.  

The following section discusses related 
work, whilst section two gives an overview 
of the implementation, a discussion of the 
separate applications, setup of the 
physical environments, and a description 
of the demonstration.  

Related Work 

The use of a distributed team and one 
shared virtual world makes it possible to 
be at different geographic locations and 
still work together in the virtual “room”. 
Such systems can also combine digital 
mockup functionality, allowing assembly or 
fit of components to be tested interactively. 
Research systems include the Distributed 
Collaborative Engineering Environment 
(Maxfield et al. 1998) and the Distributed 
3D Virtual Conference Environment (VCE) 
(Shiffner 1998). The VCE has several 
similarities with the DIVE part of the DING 
system, such as also using avatars , but in 
the VCE system the avatars are abstract 
(non human) and require a live video 
stream for conferencing.  

The idea of using life-sized 
conferencing has been used in several 
projects such as the Multi-Attendant Joint 
interface for Collaboration (MAJIC) (Okada 
et al. 1994) where the concept of virtual 
distance, i.e. the sense of the distance 
between the participants in the 
videoconferencing, was presented.  They 
also concluded that the best distance for 
virtual conferencing is the virtual social 
distance, corresponding to the social 
distance (1,25-4 m) in real life. 
 

 Office of the future (Chen et al. 2000) is a 
telepresence project with high-end 3D 
conferencing that uses an array of 
cameras, depth acquisition, and motion 
tracking to create a 3D environment with a 
dynamic viewpoint.  Another 3D approach 
is to use a static viewpoint with only two 
cameras at each end (Johansson, 2001). 

Implementation 

This part of the paper describes how the 
demonstration was done and the technical 
setup. 

The Nanosatelite Project 

The nanosatelite used in the 
demonstration is developed within the 
Ångström Nano Satellite program 
(Stenmark 2001), where the mechanical 
detail design and simulation of 
performance was done in collaboration 
with Division of Computer Aided Design at 
Luleå University (Karlander and Larsson 
2001). The aim was to design a 
nanosatelite (less than 10 kg) with Micro 
and Nano Technology for space 
applications. During the mechanical 
design of the satellite CAE models were 
used to create VR models and animations 
to simplify design reviews and 
collaboration. The animations were 
rendered in Maya and EAI VisLab and 
stored on a video server as a JPEG 
compressed movie. The size of a typical 
movie was about 35 MB.  

The VR model of the nanosatelite 
consisted of about 900 instances and 
about 80 different geometries (parts). 
Many of the smallest instances, and small 
features as threads, were suppressed in 
the CAD system before conversion to the 
VR system. The complete VR model of the 
nanosatelite is approximately 25 MB with 
the corresponding CAD data was about 1 
GB. 

The Demonstration Scenario 

The scenario was a product review of 
some parts of the satellite involving one 
participant in Luleå and one in Mölndal 



(distance of about 1500 km). In Luleå, two 
different physical environments were used: 
one high end and one with normal 
configuration. In Mölndal, the setting was a 
PC workstation and a SGI 02 for 
conferencing, see Table 1 for details. 
 LTU Mölndal 

Visualisation 
computer (VR) 

SGI Onyx2 IR 
4x250MHz 

 

Win NT 
2x1GHz 

HP X-class  
Win NT PIII1GHz 
 

Conferencing SGI O2 
Network ATM 40 Mbit 

Fast Ethernet 
100 Mbit 

Fast Ethernet 
100 Mbit 

ATM 40 Mbit 

Displays 3 projectors 
large display 
(7,5x2,5m) 

50 “ plasma 
display 

projector 
 

50 “ plasma 
display 

24” monitor 
 

Table 1 hardware setup. 

Network 

A broadband network was realised over 
Telia’s ATM backbone (TCS - Telia City 
Services) consisting of a 40 Mbit 
connection between Luleå University and 
Mölndal.  

The network load from the 
videoconferencing tools ranged from 5 to 
35 Mbit. The network load by the 
distributed VR system is very low during 
the conference because no models are 
transmitted!  

The Studio 

The Studio (Studion 2001) is a research 
facility in Luleå designed for collaborative 
work. The combination of a large screen 
back projection display, the integration of 
sound, video, and data, and the possibility 
of being able to co-operate over distance 
creates a virtual environment that cannot 
be found anywhere else in Sweden. The 7 
x 2.5-metre projection wall with high 
resolution (3200x1024 pixels) is placed on 
the floor, see Figure 2. Up to 50 
participants can communicate actively and 

connect their laptop computers.  

Conferencing Setup 

Bergman describes a vision (Bergman 
2000) for a collaborative environment   as 
a shared virtual reality meeting 
environment with high quality conferencing 
where people can interact with objects and 
people in a holographic environment. 

The demonstration in Luleå is more 
moderate, but includes VR environment 
combined with live-size conferencing.  

One of the important aspects of design 
communication is by video and audio. The 
designer uses gestures and body 
language in addition to audio to 
communicate. Systems that integrate 
video windows in the VR environment, 
such as the VCE system, are often forced 
to use fairly small video windows.  In order 
to read facial expressions and gestures 
there is a need for life-sized conferencing 
(Okada et al. 1994). Buxton illustrated that 
by sending more than the image of a 
person’s upper body, a richer vocabulary 
of body language could be used (Buxton 
1992).  

In this setup the goal was to use a life- 
sized conferencing environment of very 
high quality so that gestures and body 
language can be perceived. As in the 
MAJIC project the borders between the 
participants was removed so as to achieve 
a feeling of togetherness in multipart 
conferencing.  

By using a black background and a 
special version of the Smile conferencing 
environment without window frames and 
toolbars for the video conference window, 
a virtual human can be projected onto the 
large screen in actual size with high 
quality! This setup is more natural to use 
on a large screen than by using a normal 

Figure 2 the Studio (rendering by Magnus Fredriksson) 



window based videoconferencing. The 
window based videoconferencing and the 
life-size conferencing can be seen in 
Figure 3 and 4.  

 
Figure 3  life sized videoconferencing. 

 
Figure 4 normal window based videoconferencing. 

The virtual distance between the 
remote participant and receiving 
participant was within the social distance. 
One of the screens in the studio were 
used for videoconferencing and streaming 
of animations and the others for displaying 
the VR content , see Figure 5. 

In the normal setup one projector was 
used for the VR model and a plasma 
screen for videoconferencing. The virtual 
distance between the users was larger 
than in the Studio settings and the 
communication was not as good as when 
using life-sized conferencing. A video clip 
from the demonstration can be found on 
the Internet (Törlind 2001). 

The Smile system is also designed for 
3D videoconferencing. However, users 
today are forced to use shutter or 
polarised glasses, therefore making eye 
contact impossible. The 3D 
videoconferencing was used in another 
setup where the task was to interact with a 
remote environment; in this case, driving a 
remote controlled car in Mölndal from 
Luleå. For this kind of interaction 3D 
videoconferencing works well. 

Conclusions and Further Work 

This paper describes a demonstration, 
where two product development sites 
separated by 1500 km were working 
together using distributed VR combined 
with broadband videoconferencing. Two 
different physical environments were used: 
one with a large screen display where the 
people in the conference could be 
projected in life size, the other with a 
normal projector / monitor setup.  

The demonstration showed that life-
sized conferencing combined with 
distributed VR gives an improved sense of 
presence and interaction than using 
normal conferencing. The normal 
conferencing setup is more suited for the 
day-to-day work when the engineer is at 

his office.  
Figure 5  the setup in the studio. From the left, technical animations, life size videoconferencing and distributed VR. 



This will be further tested during a 
longer product development project 
between Luleå University and Stanford 
University, USA. In the case study a 
distributed product development team will 
work together for six months. 

3D videoconferencing was also tested, 
but the need for shutter glasses removes 
any possibility for eye contact. Upcoming 
technology in this area will use stereo LCD 
screens (DTI 2001), thereby removing the 
need for shutter glasses. With this 
technology a very interesting virtual 
conferencing environment can be realised 
as a combination of 3D-videoconferencing 
and 3D-VR environments. 
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