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Figure 1.11: (a) Projection of a 3D curve onto different frames under the camera motion c(t). (b)
combined into a single frame.The curves represent our geometric model and the cyan curve is the
reference frame and other curves are superimposed from the neighboring frames. (c) The edges
represent ”trace” (d,e) arbitrary parameterization of family of curves.

Figure 1.11(b). From a geometric perspective this is a one parameter family of curves, with time in-
dexing the family of curves. The observations however, are not directly geometric curves, but rather
a set of unorganized edges in each of the frame, which are sampled from an underlying curve as
shown in Figure 1.11(c). These observations are indexed by time and are spatially ordered to form
curves. The key ingredient underlying the spatial organization and temporal tracking of these edge
segments is in that of spatial and temporal continuity in the above family of curves. The issue here
is whether temporal continuity can be captured in the form of groups of individual edge elements.
The challenge is relating group of edges to some idealized model of continuously moving curves.
There are a couple of notions that need to be distinguished for curves in different frames,

1. parameterized model γ(s, t), which defines the parameterization of this one-parameter family
of curves.

2. ”trace” of a one-parameter family of curves, Figure 1.11(c): this is what we get from our
video sequence, namely, a set of points for each time.

The process of obtaining the parameterized model γ(s, t) is complicated because a parame-
terized model has an inherent ambiguity in parameterizing the family of curves. Specifically, one
ambiguity arises because it is not clear how a given point on one curve (in one time frame) is as-
signed to a point on the next curve (time frame incremented), Figure 1.11(e, f). Formally, let γ(s, t)
denote the family of curves. Then, the vector ∂γ∂t points to the direction of its corresponding point.
Figure 1.11(e,f) show different parameterizations. Since two different parameterizations γ(s, t) and


