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Networked Telepresence and Novel View

Generation Using Omnidirectional Videos*

Tomoya Ishikawa

Abstract

Recently, telepresence which allows us to experience a remote site through a
virtualized real world has been investigated. The telepresence technology which
uses real scene images provides us with the sense of rich presence. Thus, it can be
widely applied to a number of fields such as entertainment, remote surveillance
and video conference.

Telepresence system is required to capture wide range of real world, to change
user’s view interactively, to process live video, and to present images to many
users. When users see a virtualized real world, the users feel rich presence of
the world by presenting images of user’s view direction and position. Live video
processing enables telepresence system to provide real-time services like remote
surveillance. Further, presenting images to many users enables telepresence sys-
tem to provide services like TV broadcasting. The functions enable telepresence
system to provide rich presence to many users. However, conventional systems
do not implement all of the functions.

The objective of this study is realization of immersive telepresence system
which have the functions. First of all, I realize two systems for that. The one is
networked telepresence system using omni-directional cameras and web browsers.

The networked telepresence enables users in different places to look around a

* Master’s Thesis, Department of Information Systems, Graduate School of Information
Science, Nara Institute of Science and Technology, NAIST-IS-MT0351012, March 10, 2005.
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virtualized real world easily in network environments. The system is a server-
client system. The server transfers omni-directional video streams using a multi-
cast protocol and users can see the video easily through omni-directional video
viewers using web browsers at different sites. The another is novel view-point
telepresence system. The novel view-point telepresence system capture omni-
directional images from omni-directional cameras and the images are divided
into static and dynamic regions. Novel view images are generated by morphing
of static regions and by visual hull of dynamic regions. A user sees a image which
is synthesized from two novel view images.

In the experiment of networked telepresence system, two types of systems have
been realized: store-and-playback system and real-time system. In the former
system, stored high-resolution omni-directional videos are interactively presented
via network, while the latter enables users to observe omni-directional live videos
transferred from a moving car. The captured live video is transferred to user’s
PC through wireless and wired network. In the experiment of novel view-point
telepresence system, we have implemented a prototype of novel view generation in
real-time from omni-directional live video streams. The feasibility of the proposed

systems and methods has been confirmed with both experiments.

Keywords:

omni-directional video, telepresence, multi-cast, web browser, novel view synthe-

sis, morphing, visual hull
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