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The basic problem in computer vision is to understand the real world given several
images of it. These images are provided by different types of sensors each of which
is suitable for a specific task. Fusing the information provided by different sensors
provides a wealth of information allowing more understanding of the scene. In this
thesis I will present a study on computer vision systems based on heterogeneous
camera systems for high-resolution imaging. Mainly, I will consider 3D
reconstruction applications. I will present an active camera system and propose a
multiple active camera assignment scheme for high-resolutions 3D video. The camera
system combines, active Pan/Tilt (PT) cameras with narrow field of view (FOV), and
static wide-FOV cameras. The assignment is based on the analysis of a coarse shape
reconstructed using the wide-FOV camera images. In order for the system to be
applicable in 3D reconstruction of dynamic scenes, processing time is an important
factor to be taken into account. In order to speedup the processing, I will present
a hardware acceleration of this scheme. In addition, I will introduce a fast shape
from silhouettes method that produces a surface-based representation of the shape
as a preprocessing step for the assignment process. In order to show the
applicability of the active camera control, I will present a networked heterogeneous
camera system for high-resolution face images. Designed for visual surveillance
applications, the proposed system combines static stereo cameras with wide FOV and
high-resolution active Pan/Tilt (PT) cameras within a networked platform. The
purpose 1s to provide high-resolution face images of in-motion targets while
covering awide area. The PT cameras are steered based of the 3D information provided
by the stereo camera.
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