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Abstract

(Keywords : Virtual Reality, Computer
Vision, 3D Object Solid Model, Multiple
Baseline Stereo Matching, Color Structured
Lighting, Human Head Detection and
Tracking, Facial View  Generation,
Multi-Plane Based Video Mosaic)

This joint research project is to develop
five key vision-based techniques for the use
in virtual reality. Their indvidual detailed
descriptions are given In the respectmve
subproject reports. A brief sketch of these
subprojects is described below:

(1). Subproject 1 proposes to use a multiple
baseline vision system to construct the

3D scene in which a multiple of n

cameras are evenly situated on the same

baseline. Furst it derrves a hyper-plane
equation between the coordinates of the

n corresponding points. This relation

will reduce the search space for finding

the n corresponding points between the

n images. In order to further reduce the

search space, the 3D scene space Is

partitioned mto two half spaces by each
hypothetical plane that is defined to
contain the optical axis and to be
perpendicular to the mmage plane of
each camera

(2). Subproject 2 s to apply a
color-structured lighting to construct the
3D object geometric model. It uses an
octree model derwed from the multiple
mmages of the object and the color labels
of the projected grid lines in the mmage
to solve the stereo gnd line
correspondence problem. Besides, the
octree model can be also used to handle
the gnd line misconnection due to the
object self-occlusion and the elongated



object parts on which the projected grid
lines are generally short.

(3). Subproject 3 1s to we a self-developed
bimocular vision facility to develop a
model-based head tracking system. First
1t will extract head features from 2D
mmages, then it aligns an ellipsoid
constructed from the stereo pairs of the
head against a 3D head model to obtain
the rotation and translation parameters.
Two Kalman filters (one for rotation
and one for translation) will be used to
predict the 3D head motion.

(4). Subproject 4 derrves some 3D key facial
feature point positions from an mput
image, which are then fitted to a 3D
generic head model to obtain a real head
model. This estimated head model is
then texture-mapped and can be used to
generate a new facial view gven a
specified viewing angle.

(5). Subproject 5 applies both the plane case
and the general case of image alignment
to register multiple 1mages. The general
case can be used in the situation where
the depth variation is significant, while
the plane case can be used when the
scene depth wvamation 1s lttle. A
multi-plane case will be developed
which 1s expected to wok well for

general pictures with reasonable depth
variation.
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