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3D Reconstruction from Video

Street-Side Video Real-Time Stereo
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3D Reconstruction from Video

3D Reconstruction

Priors

Åplanarity (smoothness)

Åappearance
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Sources of Error

Åspecularsurfaces

Ådepth uncertainty



3D Reconstruction from Video
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Sinhaet al. ICCV 2009

Furukawa et al. CVPR/ICCV 2009
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Piecewise Planar and Non-Planar Stereo
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Video

Real-Time Stereo Plane Detection Planar and Non-Planar
Segmentation

Labels = 

planes non-plane discard



Appearance Prior
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Video Frames



Classification

Ådivide image into regular grid

ÅRGB, HSV, hue histogram, edge orientation histogram

Å5000 human-labeled examples (5 images)

Åk-nearest-neighbor classifier

non-planar planar
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Hoiemet al. 2005,
Xiao et al. 2009



Plane Linking

Video Frames

RANSAC 
Plane Detection

Inter- and Intra-View
Plane Linking
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Plane Linking

Video Frames

RANSAC 
Plane Detection

Inter- and Intra-View
Plane Linking
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Algorithm

Video

Real-Time Stereo

Planar/Non-Planar
Classification

Plane Detection 

Planar and Non-Planar
Segmentation
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non-planar planar



Segmentation

ÅLabels =

ÅEnergy:  E = Edata + Esmooth
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Segmentation

ÅLabels =

ÅEnergy:  E = Edata + Esmooth

-NCC(p) ς˂ 1 log P(planar)                              if p is planar

Edata =    -NCC(p) ς˂ 1 log P(non-planar) + ˂2 bias      if p is non-planar

Emax if p is discard
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photo-consistency class consistency model selection



Effect of Classifier
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Without planar
class likelihood

With planar
class likelihood

non-planar planar



Results
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Video Frame RANSAC Planes

Planar Classification Segmentation

non-planar

planar



Results
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Conclusion

ÅPiecewise Planar Stereo

ïAllows for non-planar surfaces

ïGuided by learned planar appearance

ÅTested on thousands of video frames

ïLarge buildings

ïResidential neighborhoods

24



Future Work
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3 million images

ïLarger set of classes and primitives

ïPhoto collections

Frahmet al. ECCV 2010

Demo on Thursday!

1000x speed improvement!


