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The work proposed in this thesis uses curves for motion segmentation for a moving camera or a
moving object. The thesis examines the relationship between a 3D curve Γ(s, t), and its projection
γ(s, t) under a video sequence, i.e.,

Γ(s, t) = ρ(s, t)γ(s, t)

where s is the parameterization along the curve and t is the time index and ρ is the depth, Figure
1.7(a). The one-parameter family of curves γ(s, t) can be examined in a single central frame, Figure
1.7(b). For example, consider the moving truck Figure 1.8 (a) whose edge maps are superimposed
to give rise to this one-parameter family of curves, where each color denotes a separate time sample,
Figure 1.8(b) and a zoomed area in Figure 1.8(c).
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Figure 1.7: This figure shows the 2D curves obtained from a moving 3D curve or moving camera.
(a) Γ(s, t) is a 3D stationary curve shown in green and non-stationary curve shown in red and its
projection γ(s, t), (b) projections of a 3D curve onto different frames which is shown in (c).

In this approach, we focus on a camera moving with respect to an object with rotation R(t)
and translation T (t) such that in a few local frames. this can be approximated using Ω(t) = dR(t)

dt

and V (t) = dT (t)
dt . The shape of the 3D curve Γ(s, 0) can also be locally described using a point

Γ0, tangent T⃗ , normal N⃗ , speed of parameterization G, and curvature K. Clearly, the desirable
unknown are the 3D shape of the curve {Γ0, T⃗ , N⃗ , G,K} and the 3D motion of the curve {Ω,V }.


