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Motivation




Comfortable 3D

Painful 3D  Y¢T8EMee
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Slide courtesy of Lang et al.
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depth storyboard

stereographer has to
carefully plan a

3D production
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Disparity

Slide courtesy of Lang et al.
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Contributions

® |ntroduce disparity mapping operators,
which are based on four central aspects of

disparity in stereo.

® New technique for applying these disparity
mapping operators to stereo 3D footage.
The method is based on stereoscopic
image warping instead of classical view
interpolation.
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Four Main Things You Want to
Control...

® Disparity Range
® Disparity Sensitivity
® Disparity Gradient

® Disparity Velocity




Stereoscopic
Parameters and

Operators to Control
Them.




Disparity Range

Comfortable 3D theater space
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painful
retinal rivalry areas
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Disparity Sensitivity

Nonlinear Operator

depth
compression

¢(ad)

depth
compression

salient salient salient
region 1 region 2 region 3
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Non-linear Operator

D, (d) = log(1 + sd)

qb() (d), d € ()
bo(d) =4 ... .
dn(d), deQ,
Omega: Target Ranges.

Phi: Corresponding Functions
Phi_a: Target Operator




Disparity-based Saliency

Image courtesy of Lang et al.




Local Edge Saliency
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Global Texture Saliency

© 2010 DisneviEnterprises

Image courtesy of Lang et al.

Thursday, October 20, 2011



Combined Saliency Map

Image courtesy of Lang et al.
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Disparity Gradient

See Burt and Juelsz paper,
“A stereo correspondence algorithm using a
disparity gradient limit”
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Gradient Domain Operator

pv(Vd(x), 5(x)) =5(x)p1(Vd(z))+
(1 = 5(x))on(Vd(z)).




Disparity Velocity

depth storyboard

Disparity
| © +

Time

Thursday, October 20, 2011



Temporal Operator

ot(d,t) = Zwi(t)cbz'(d),




Stereoscopic Warping




Warping

OlO’LUl — Il and Orrowr — I'r'

subject to d(Oy, O,) = ¢(d(I,I,.))
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Images courtesy of Lang et al.
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Stereoscopic Constraint

wi(X1) — wr(Xr) — ¢(d(x1)) = 0,




Combined Saliency Map

Image courtesy of Lang et al.
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Saliency Constraints

Oox = Oy

e Bending of edges: 6"‘;"’ — ag; L =0,

e Distortions:

e Overlaps: 8;;‘” A ag;y > 0.




Temporal Constraints

ow’. Ow: *

o0x (xt) = ox

(xt—l)-




Solve for Image Warp Enforcing
Stereo Constraints

. ‘f%

- wiw -ty b
“’1"..“
= e

Image courtesy of Lang et al.
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Results
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Results
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