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Problem Definition

INPUTA pair of stereo images

OUTPUTDensecorrespondences, or disparity map

Motivation: Combine Two

AsRIgIdAsPossible Stereo und&econd
OrderSmoothnes®riors
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Priors

Segmemtwise AsRIgidAsPossibldPrior

A Pros: LongRangeConstraints
A Cons: Badlignment on boundaries

Pixelwise Second Order SmoothnePror
A Pros: Flexible, has not alignment problem
A Cons: Too Local, sometimes over flexible
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Algorithm Optlmlzatlon Process

Algorithm 1 As-Rigid-As-Possible Stereo

compute Laplacian matrix L;
set 0 to zero

repeat
repeat
minimize Epara w.r.t. A S ,-
by a derivative-free algorithm SLIC Segmentation  2nd order smooth cost  2nd order smooth cost
before optimization after optimization

minimize FsypvooTrH w.r.t. u

bv sparse Cholesky decomposition :
L VP Y P Comparisons
until converged

increase 0
until converged

Formulation: Jointly Optimize Quadratic Surface Coefficients and Dispaiap xRt
disparity map- 2nd order prior data cost with buikin ARARbrior PatchMat PMBP PmHuber Ours PatchMatch
N eticiants N
U oint Clouds of Ours
coefficients E1@ — uT(Z L,L-TLi)u 4 )\Z Z’O p,p — Ds(p )) P

L, are four directional

Laplacianoperators:

Surface equation:
De([z,y]") = dz* + ey* 4+ ax + by + ¢
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Alternative Optimization _

Epata(A) =AY ) |o(p,p — Ds(p)) +6(u—D(A)) 'G(u—~D(A))  PpatchMatchiike
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Find new surfaces by

NeldeeMead search :
Conclusions

EcvooTinas closed form _
<olution. But we use A Two priors complement each other

gradient decent for ADSYSNYUS aaSlyfsSaaé¢ | OOdz
speed A Fast global method, 10s per pair
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