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3D Reconstruction from Video

StreetSide Video RealTime Stereo
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3D Reconstruction from Video

3D Reconstruction

Sources of Error Priors
A specularsurfaces A planarity (smoothness)
A depth uncertainty A appearance
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3D Reconstruction from Video

Video Frames
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Related Work

Piecewise Planar Stereo

Birchfieldand TomasiCCV 1999

Sinhaet al. ICCV 2009

Furukawa et al. CVPR/ICCV 200¢
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Piecewise Planar and NdétHlanar Stereo

Labels 7y, -+ 7N, Moo,

0 planes - non-plane - discard

RealTime Stereo Plane Detection Planar and NorPlanar
Segmentation



Appearance Prior

Video Frames
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Classification

o : : Hoiemet al. 2005
A divide image into regular grid Xiao et al. 2009

A RGB, HSV, hue histogram, edge orientation histogram
A 5000 humadabeled examples (5 images)
A k-nearestneighbor classifier

non-planar planar
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Plane Linking

RANSAC
Plane Detection

Inter- and Intra-View
Plane Linking
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Plane Linking
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Algorithm

Planar/Non-Planar
Classification
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Planar and NorPlanar
Segmentation
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Plane Detection
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Segmentation

A Labels = {71, -+ , TN, Too, nON-plane, discard}
A Energy: E Eclata_l_ Esmooth
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Segmentation

A Labels = {71, -+ , TN, Too, nON-plane, discard}

A Eneron E E -|-|:s
photo-consistencyf| class consistenc) model selection

R /
-NCC(pg, <, log P(planar) If p is planar
E....=1 -NCC(pg < log P(nomplanar) +<,bias  if p is neplanar
= If p is discard
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Effect of Classifier
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Results

Video Frame RANSAC Planes

non-planar

planar : .
ﬁ ETH Planar Classification Segmentation
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Conclusion

A Piecewise Planar Stereo
I Allows for nonplanar surfaces
I Guided by learned planar appearance

A Tested on thousands of video frames
I Large buildings
I Residential neighborhoods
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Future Work

I Larger set of classes and primitives
I Photo collections
3 million images

1000x speed improvement!

Frahmet al. ECCV 2010

Demo on Thursday!
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