
Figure 4: Dynamic curve fragment is a link graph with directed (forward time) edge and with non-
directed spatial links. The edges with spatial links form a curve fragment, Each edge has a dynamic
curve bundle, i.e., the flow of that edge is captured.

A Dynamic Curve Fragments
A.1 Structure from Curve Motion.

Three major types of 3D curves are distinguished by the way they are modeled in this
work: rigid, occluding, and general non-rigid curves. The world coordinates �w of a
3D point giving rise to a tracked image point are constant for rigid curves, but are time-
dependent for the other types. The point �w

(t) of an occluding contour has curvature-
and viewpoint-dependent motion. For the non-rigid curve, the speed �w

t

in 3D can be
an arbitrary (but smooth) vector field. For time-dependent curves, the world coordinate We have to

formulate a
surface
deformation
model.

frame is also the camera at t = 0, but we have to keep in mind that e.g. �w

(t) 6= �w

(0)

in general, even though �w

(0) = �(0).
We now consider differential models for the camera motion, for the object surface,

for the observed image curves and the relation between them. We organize edges
in multiple video frames first into a dynamic curve bundle upon which dynamic curve
fragments are constructed.

A Dynamic curve fragment is a link graph with directed (forward time) edge and
with non-directed spatial links. The edges with spatial links form a curve fragment,
Each edge has a dynamic curve bundle, i.e., the flow of that edge is captured.

[Vishal agreed to give us overview diagram by the end of the day.].
To be elaborated on...

The dynamic curve fragment gives a set of corresponding curves C
f

, f = 1, 2, ..., , F
in F frames. Let ↵(⇠) be the n-fold alignment curve such that

↵(⇠) = (s1(⇠), s2(⇠), ....., sF (⇠)), ⇠ 2 [0, 1],

such that the points {C1(s1(⇠)), C2(s2(⇠)), ....., CF

(s
F

(⇠))} are in correspondence. We
also use the notation ↵

ij

(⇠) = (s
i

(⇠), s
j

(⇠)) to denote an alignment between curve
fragments i and j. Observe that given the alignment between any two fragments
↵
ij

, we can reconstruct the epipolar geometry, since ⇠ 2 [0, 1] generates numerous
corresponding pairs of points (more than seven), i.e., ⇠1, ⇠2, . . . , ⇠7 gives the seven
corresponding pairs of points (C1(s1(⇠i)), C2(s2(⇠i))), i = 1, 2, . . . , 7. However, this
can be viewed in differential form: let ⇠2 = ⇠1 + �⇠ and let �⇠ ! 0. Then, the
correspondences (C1(s1(⇠1)), C2(s2(⇠1))) and (C1(s1(⇠2)), C2(s2(⇠2))) in the limit are
equivalent to the correspondence (C1(s1(⇠1)), C2(s2(⇠1))) and the correspondence

A–1


