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1 Optical Flow for General Focus Distance
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Figure 1: Comparison between cameras focused at infinity and focused at some finite depth.

In the main text we assumed all cameras are looking straight ahead. Assume the camera is focused at depth F' instead.
The view change stays the same as the previous case. The spatial change, however, is different since the change in pixel
coordinates (distance between u’ and u) changes. From Fig. 1b, it can be seen that the distance between v’ and u becomes

A S S |

YT TE F+F 241" M
Comparing it to Fig. 1a, it can be seen that 1/(1 4 8z) is replaced by
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Note that when F' — oo, i.e., all cameras are looking straight ahead, the above expression reduces to 1/(1 4+ 5z). We can
then replace 1/(1 + Bz) in the linear system with this new term. Using the same procedure, it will still lead to the same PDE
as in the main paper, only with different « values.

2 Optimization Objective

The final optimization goal for our system consists of a data term D that ensures the image patch satisfies the PDE, and a
smoothness term S that ensures neighboring normals and depths (a4 to ag) to be similar,
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where 72 is the size of the image patch (5 x 5 in our experiment), M; is a 7 x 7 symmetric matrix at pixel 7, a? is the average
aj of its 4-neighbors that have already been computed, and 7 is the weight. To compute M, we plug (19)-(20) into (22) in
the main paper. Namely, we replace z, n,, and n,, in the PDE

(K1 + Koz)ny + (K3 + Kaz)ny, + (K5 + Ke2) (1 + B(3z — 2a6 — agu — a5v)) =0 (6)

with
2z = a1u® + asv? + asuv + agu + azv + ag @)
Ny = 201U + a3v + a4, Ny = 2a20 + azu + as 8)

This results in a quadratic equation in a1, ..., ag, and can be factored as (23) in the main paper,
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Since M is symmetric, we provide only half the matrix components here,

M1 = 3Bkeu® + 2k9u>, Mis = 3Bkeu’v? + kau?v + Kouv?, Mis = I€4u3/2 + 3n2u21}/2 + 3Bkeu’v,
My = 3Breu® + 3kou?/2, Mys = kau?/2 + kouv + 3Breu’v, Mg = 2Bkgu® + kou,

My7 = kyu + keu? /2 + 3Brsu? /2,

Mas = 3Bkev* + 2k40°, Moz = mgvg/Z + 3rquv? /2 + 3Breuv®, Moy = l€2112/2 + kauv + 3Brguv?,
Mos = 3Brev> 4 3k40% /2, Mog = 2Bkev? + Kav, Moy = k3v + kgv? /2 4 3BK50% /2,
Mss = 3Breu’v? + kauv + kouv? ,Msy = rqu? /2 + Kouv + 3freu’v, M35 = kov? /2 + kguv + 3Brgunv?,
M36 = kau/2 + kov/2 + 2Bkeuv, Msy = (Ksu + K10 + Kguv + 3BK5uv) /2,

Muyy = 3Breu® + Kou, Mys = kqu/2 + kov/2 + 3BKguv, My = k2/2 + 2Bkeu,

My7 = (k1 + keu + 3Bk5u) /2,

Mss = 38rev° + Kav, Mse = Kk4/2 + 28Kgv, Ms7 = (k3 + kv + 30kK50) /2,
Mpge = B, Me7 = (k6 + Bks)/2,

M7 = ks



