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Abstract  

The report describes experiences from networking support for two three years virtual reality pro-
jects. Networking requirements depending on the virtual reality environment and the planned 
distributed scenarios are specified and verified in the real network. Networking problems 
especially due to the collaborative, distributed character of interaction via the Internet are 
presented. 

1 Introduction 

The report describes experiences from networking support for two three years virtual reality projects. The project 
‘Digital Product Development with Virtually Cooperating Teams using Optical Networks (ProViT)’ is a national 
project and explores digital product development tools in combination with novel information- and 
communication technologies. The prototypical developed cooperation techniques require both efficient live 
audio and video streaming and real-time encoding for voluminous und sensible data exchange. 

The project ‘Digital Artistic and Ecological Heritage Exchange - Transcontinental Guidance and Exploration in 
Globally Shared Cultural Heritage (DHX)’ aims to establish a networked virtual reality infrastructure and 
content development environment for museums and cyber theatres, for mutual exchange of digital cultural and 
natural heritage. European and Asian partners are participating for transcontinental shared immersive experience 
in a global scale using high-bandwidth trans Euro-Asian networks. 

Both projects use the ‘AVANGO™ – Virtual Environment Framework’ a software framework designed to allow 
the rapid development of virtual environment applications for immersive and non-immersive display setups like 
CAVE™, i-CONE™ and Responsive Workbench. 

2 Interaction and communication 

The main focus of the projects was the interaction and communication of remote persons in a virtual scenery. 
The planned distributed application scenarios were analyzed to recognize typical interaction and communication 
schemes. A number of interaction models were defined that describe the interaction type and data and also the 
audio/video streams for remote communication. The interaction type is a combination of manipulation type 
(master-slave, equal-rights) and the representation of the acting person (avatar, video avatar, remotely guided 
character, remote user representation). 

A typical scenario for a ProViT application is the planning of a machine tool by producer, sub-supplier, engineer 
and client. They meet as real persons in a virtual environment. The interaction includes for example the 
exchange of machine parts in the tool machine or the simulation of machine functionality. The interaction model 
specifies the transmission paths of model and tracking data, the communication model specifies the necessary 
audio/video streams for the representation of the persons. 

A typical scenario for a DHX application is the meeting of two persons in the virtual implementation of a real 
museum or building, e.g. the baptistery of Pisa. One of the visitors can be a guide that explains the history and 
the interior of the building to the other visitor. The persons are implemented as avatars and moved by navigation 
tools. The interaction model specifies the transmission paths of model and tracking data, the communication 
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