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Figure 1: A qualitative comparison of update Strategies 1, 2, and 3. With Strategy 1 the template is not
updated and tracking eventually fails. With Strategy 2, the template is updated every frame and the template
“drifts”. With Strategy 3 the template is updated every frame, but a “drift correction” step is added. With this
strategy the object is tracked correctly and the template updated appropriately across the entire sequence.

Next, we consider the more general case of template tracking with linear appearance variation.

Specifically, we generalize our algorithm to AAMs [Cootes et al., 2001]. In this context, our

appearance update algorithm can also be interpreted as a heuristic to avoid local minima and so we

again quantitatively evaluate it as such. We also demonstrate how our algorithm can be applied to

convert a generic person-independent AAM into a person specific AAM.

2 Single Template Tracking

We begin by considering the original template tracking problem [Lucas and Kanade, 1981] where

the object is represented by a single template image. Suppose we are given a video sequence of

images where are the pixel coordinates and is the frame number.

In template tracking, a subregion of the initial frame that contains the object of interest is
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