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Construction of Telepresence Systems Using an

Omnidirectional Multi-camera System*

Sei lkeda

Abstract

Telepresence system using real images provides us with a rich sense of presence
in a remote site. The sense of presence is created by reproducing a field of view
according to the change of position and direction of user’s view. Telepresence
system can be classified into two types according to whether the movement of
user’s virtual view position is active or passive. For both types, it is required to
provide a user with a rich sense of presence without increasing human cost for
generating image contents. The purpose of this study is to develop image genera-
tion /presentation methods for passive and active telepresence systems to provide
a high-quality sense of presence. To reproduce a rich sense of presence, high-
resolution and omnidirectional videos acquired with an omnidirectional multi-
camera system are presented, and an image presentation which maintains the
temporal continuity of the videos are employed. The active type especially needs
to consider some other issues including user interface to decide the movement of
view point and image presentation methods suitable for the user interface. For
an active telepresence system, an image presentation system using locomotion
interface is proposed. In this system, the image is presented considering the vari-
ation in head position caused by user’s locomotion and unintended movement of

omnidirectional multi-camera system in image acquisition. In this dissertation,

* Doctoral Dissertation, Department of Information Systems, Graduate School of Information
Science, Nara Institute of Science and Technology, NAIST-IS-DD0361003, March 24, 2006.

1l



Chapter 1 gives a perspective of the study in the area of telepresence. Chapter 2
describes a method for estimating intrinsic camera parameters required for gen-
eration of spherical video and estimation of speed and pose of omnidirectional
multi-camera system. Chapter 3 describes a method for estimating extrinsic pa-
rameters which represent the position and pose of omnidirectional multi-camera
system. To avoid accumulative errors in parameter estimation, GPS position of
information is combined with a feature tracking-based method. Chapter 4 de-
scribes an immersive display system using a locomotion interface and an image

generation method based on estimated parameters. Chapter 5 gives conclusions.

Keywords:

Telepresence, Image-based Rendering, Omnidirectional Multi-camera System, Cam-

era Calibration, Sense of Presence
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