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Abstract

* Disocclusions are a critical issue in depth-based novel view synthesis; Inpainting algorithms are slow and yield unconvincing results
* Understanding the likelihood of the occurrence of disocclusions can help in designing better data representations and camera systems
* We propose a statistical model that predicts the likelihood of holes in the synthesized views as a function of the viewpoint translation

* Scene-dependent model parameters are estimated using shift/scale transformations on input depth, without needing view synthesis
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Disocclusion Model Under random viewing direction and scene geometry, the indicator variable for
Observations: For small viewpoint translations, the disocclusion likelihood occlusion A can be modeled as:
* Grows linearly with small viewpoint translation A= 1 with probability p(x,y,2)
» . |0 with probabilit 1—p(x, Vv, 2z
e [s additive over small translations L 1% y p(x,y,2)
+ s affine: no translation = no occlusions, i.e. p(0,0,0) = 0 Where x, y, z are the looming, lateral, and vertical components of the viewpoint
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Approximated using simple

shift/scale image transformations

l

E.g. Lateral viewpoint translation = Cyclic horizontal shift of source panorama

€
€ —
€
€
€ -
L4 T -
€
€
-
+ € — -

T TSN\ T T,

~> % A
> > —> > >

4 * — e «

> > o 4«

-——> A X R
T * &
S 0 AN

x
<

¥FEECQe|e« « v
,

1. Apply shift/scale transformation to source depth (in Diopters)

2. Subtract from original; positive differences indicate disocclusion holes

. C
-
3. Compute effective translational baseline that would give rise to each hole s ?‘g f;w
K 4. Repeat with varying scales/shifts and accumulate holes for each baseline (a) Original (b) Cyclic Shift; Difference  (c) Negative Suppression  (d) Small value removal /

/ Applications and Results C. Accounting for Per-Pixel Viewpoint Translation \

A. Views Synthesized from a Single Texture-plus-depth Source Different pixels in a stereo panorama are captured from different viewpoints
Our model can correctly predict disocclusion trends including the nonlinear Not accounting for this gives wrong prediction (left), improved model (right)
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