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Tracking the 3D pose of a known object is a common task in computer vision and
approaches aiming to achieve real-time tracking are in constant development to attend
different applications and scenarios. Augmented reality, robotic manipulation and gesture
recognition are just some examples where accurate and robust tracking in real time is
essential for a successful application.

The main issue addressed in this thesis is the problem of determining the pose of
non-textured 3D rigid curved objects. A common approach uses an edge-based method
combined with a wireframe model representing the object shape. However, this method
cannot be directly applied to curved objects because their edges change according to the
viewpoint. Furthermore, in order to accurately recover their shape, high quality meshes
are required, creating a trade-off between computational efficiency and tracking accuracy.
Previous works usually imposes some restriction, either in the objéct shape or motion.
Motivated by these issues, a novel model-based framework for tracking curved objects
using sparse polygonal meshes is proposed, mainly targeting the following points: a model

representation that can avoid the trade-off previously mentioned and which is able to

~ deal with both simple and complex shapes; the necessary modifications to allow the use of

the apparent contour in model-based tracking; how to deal with changes in the observable
DoF of the target object, and the applicability of the proposed framework.

The effectiveness of the proposed framework is proved through quantitative and
qualitative experiments, comparing our approach and the traditional method using sparse
and dense meshes. Results are presented using both synthetic and real video image data.
For further evaluation, an augmented reality application for rapid prototyping was

developed and evaluated through a user study, also achieving positive results.
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