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— ABSTRACT

Equilibrated Warping is a motion tracking approach based on the finite element method and the equilibrium gap
regularization. The finite element method is used to formulate the motion tracking problem, i.e., to find the displacement
field that best match the source and target images, allowing to ensure some regularity to the solution. However, because
of limited image resolution and noise, this problem is ill-posed, and requires regularization. The equilibrium gap
regularization essentially penalizes any deviation from the solution of a hyperelastic body in equilibrium with arbitrary
loads prescribed at the boundary, thus representing a regularization with strong mechanical basis.

In the presentation, I will first describe the image-based motion tracking problem and provide some literature review
on mechanical regularization. I will then introduce a novel generalization to the nonlinear finite strain framework of
the equilibrium gap principle, as well as a new regularization term for the boundary tractions, and describe proper
finite element discretization of both terms. I will also show how the full regularized motion tracking problem can
reformulated into a proper mechanics inverse problem. Finally, I will illustrate the tracking performance of the method,
and provide various elements of validation based on synthetic and real images.
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