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Bilinear Constrained Delaunay Triangulation (B-CDT) Experimental Results

e >Detect 3D linesinthe LF | | > Tsukuba Dataset:
i [u:%é >Su-bd|V|de the corresponding bilinear surfaces into slim patches e SOSP: Second Order Smoothness Prior [Woodford et al. 08]
S R » Triangulate each patch « GCP: Ground Control Points (Middlebury Rank 1) [Shi et al. 12]
g »Add patch edges as additional constraints in CDT « GCDL: Global Consistent Depth Labeling [Wanner and Goldliicke 12]
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Light Field Image Light Field Parameterization (2PP)

| Algorithm | non-occlusion all discontinuity
Camera Arrays Lytro, Raytrix, Pelican Cameras LAGC 1.0013 1.4114  5.3914
- - - - MVGC 1.2735 1.995¢ 6.483%
Ray Geometric Structure In a Light Field v TR —
»Ray [s,t,u,v] Passing Through a 3D Point [Xx,y,z]: ‘r'j | m | GCP 1.0314 |.20- 560, ¢
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Als. t. 11+ (1= D[u,v.01=[X, V. 2] = + ) ) Table 1. Stereo matching using LAGC (ours), MVGC, SOSP, and
[ I+ ) I=lxy.zl zt+(1-z)v=y How to Obtain Depth at Feature Points? GCP on Tsukuba. We show both the percentage of bad pixels and
>Ray [s,t,u,v] Passing Through a 3D Line [x,y,z]+ [d,,d,,0]: »Our Approach: Stereo Matching with 3D Line Constraints the_ alg‘m?hm’s fanklng_(ln subscripts)
(d.-d. z)s+(d.z—d )+d.zu-d.zv+d y—d x=0 > Traditional Multi-View Graph Cut (MVGC) Minimizes: >Real Light Field Dataset:
oo " " ) " X / Reference Image LAGC

» Largely Linear — Can Be Triangulated E=E,.(p.9)+E,...(P,9)+E,(p,0J)

Linearity of Disparity along a Line

» Proof linearity of disparity along a line segment by bilinear
constraints in the ray space.

Light Field Super-resolution via Triangulation

» Triangulation:

o Use scattered sample rays

A natural intepolant for filling in the missing data

* Brute-force Delaunay Triangulation (strong aliasing)
» Edge Constrained Delaunay Triangulation

« Aliasing Near Edges
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»>Lines [s,, ty, Uy, Vo]not parallel to the 2PP satisfy the bilinear
constraint:
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» Tetrahedralizing a bilinear surface introduces volume, I.e., bleeding

» Energy term for lines:
EIine (X1 Y, Z) — Z ye[x,z]H/u—(X) - L(y) T (1_ /1) L(Z)H

»Non-submodular | ™\ M
»>Solution: Use QPBO instead of o-expansion_-e--- —« 7,
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