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1 Introduction 2 An inpainting example

e An optical flow inpainting method is proposed using a metric-based anisotropic diffusion method.

e From the video pixel values a Riemannian metric is defined on each frame, guiding the interpolation.

e The missing optical flow is recovered by solving the AMLE PDE on the Riemannian manifold.

e The aim is to recover the optical flow while correctly handling the motion discontinuities of the objects.
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3 Proposed model
R |
Let us consider a video I(x,t) defined on 2 C R* x {1,...,T}. Its optical flow v(x,t) = (v, v9) is unknown
on a region €y(t) C €2 with boundary 0§2(t). At each time ¢, the domain €2 is endowed with a metric g(t) and
Ours (EPE: 1.5582) EpicFlow [5] (EPE: 2.8584)

the corresponding Riemannian manifold is denoted by M(t) = (€2, g(¢)). The optical flow is inpainted with
u = (uq, us) such that each u; is a solution of the geodesic Absolutely Minimizing Lipschitz Extension (AMLE),
defined by the following PDE and coupled with Newmann boundary conditions:
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and the Hessian on the manifold M(t). Ours | EF [5] | Ours | EF [5]
occlusions  5.4198 6.8797 - -
. . sparse 1% 10.7061 1.8532 10.1979 0.3105
3.1 The geodesic AMLE on a finite graph sparse 5% 0.4340 1.4199 0.1053 0.2426
1. Positive and negative eikonal operators |2] sparse 30% 0.2241 1.1212 10.0567 0.1801
uly) — ulx) - ) | sparse dm | 4.4404 | 4.1507 0.9216 0.8112

di(xy) ? sparse dm-gt | 2.1360 2.3802 | 0.2049 0.2789
2. The discrete infinity Laplacian corresponds to hole 1.7208 | 19587 _ _

[Vu(x) [+ 1 Vullln,

where Ay ju; = D?Vlui ( > is the infinity Laplacian and V yu; and Da\/lui are the gradient

Ao, gUt(x) =

3. We use the following iterative discrete scheme

Comparative visual results on MIDDLEBURY data
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3.2 Distance d?
Given any two points X and y the geodesic distance is: a ‘ 2 4 \ P
m—1 | TV [6] (0.7294) R-Inv [4] (0.0562) EF [5] (0.0720) ours (0.0520)
g _ Ny o o Y
d <X’ y> = inf Z d(fY(Z)’ fY(Z T 1>) -/ 15 a CULVE Jollg X and Y Video frame Inpainting mask Ground truth |
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For any pair of points x, y we approximate d¥(x,y) by d(x,y) defined by: r - | " - -
-. -. LLW TV [6] (0.0609) R-Inv [4] (0.6387) EF [5] (0.1050) ours (0.1668)

o di(x,y) = /(1= N[[I(x,t) = I(y, )[I* + Alx = ¥|]?
o do(x,y) = (1 = M[[1(x,1) = Iy, )| + Allx =y

o d3(x,y) = (1= N|I(x,t) = I(

Inpainting of large holes on data from KITTI dataset
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3.3 Multiscale approach 3.4 Neighbourhood type

A multiscale pyramid leads to a faster convergence. At The solution of the numerical scheme converges to the so-

the coarsest level, the unknowns are initialized to zero: lution of the continuous AMLE PDE when the spatial and

the other scales are initialized by upsampling the solution directional resolution tend to zero [3]. Three neighbour- Groundtruth
of the previous scale. hoods were evaluated:

distance ds

Our result

The neighbourhood on the right hand gives the best compromise between spatial
single scale multiscale and directional resolution and number of samples.
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