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Networked Telepresence and
Remote Surveillance Systems

Using Omnidirectional Image Sensors*

Shinji Morita

Abstract

Telepresence and remote surveillance are widely utilized for virtual tour, teler-
obotics and so on. For telepresence and remote surveillance, it is important that
the system displays a wide scene to a remote user with rich presence via network.
In most conventional telepresence and remote surveillance systems, active cam-
eras and omnidirectional video cameras are generally used in order to acquire an
image of the remote site. The former often suffers from the time delay of changing
the user’s viewing direction and updating the displayed image. The latter is not
implemented over network so that it cannot be applied to remote surveillance
using a large number of distributed sensors.

This paper proposes new networked telepresence and surveillance systems.
The proposed telepresence system transports an acquired omnidirectional video
stream of a remote site to an observation site through the internet, and then
generates a view-dependent perspective image. Two kinds of experiments have
been carried out for evaluating the system. The first is an intramural experiment
through a campus LAN and the second is an extramural experiment through a
wired LAN and optical wireless LAN. Experiments have shown that the time de-

lay of changing the user’s viewing direction and updating the displayed image is

* Master’s Thesis, Department of Information Systems, Graduate School of Information
Science, Nara Institute of Science and Technology, NAIST-IS-MT0151110, February 7, 2003.
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sufficiently small and multiple users can simultaneously look around from a single
viewpoint in a visualized dynamic real world in different directions via internet.
Therefore, these results show that the present system is applicable to real-time
telepresence in the situation where the real world to be seen is far from the ob-
servation site. The surveillance system, which is an application of the networked
telepresence system, is based on a server/client model: the server computers,
each of which is connected to an omnidirectional video camera, are placed in the
surveillance area and the client computer is placed in a user side. The servers
detect moving objects and estimate their directions from sensors. The client esti-
mates object positions from their directions received from the servers and presents
object-centered perspective images to the user like the telepresence system. In
experiments, the servers successfully estimate multiple object directions every
0.2msec ignoring reposed objects. The client estimates object positions using
those received directions and refreshes the image display every 0.05msec. These

results show the possibility of real-time remote surveillance.

Keywords:

Networked Telepresence, Digital Video Transport System, Networked Remote

Surveillance System, Omnidirectional Imaging, Motion Tracking
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