




3D copier 

Noninvasive measurement  

(c.f. FuSci) 
Augmented Reality (e.g. medical) 



Hernández, C. and Cipolla, R. “Digital Pygmalion” , 2005 



Frahm et al.  
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ECCV'10 

Debevec et al., ICT Lab 

Agarwal et al.  

Building Rome in a Day 

ICCV‘09 



 Input      Result 

 Cui et al. CVPR 2010 Weise et al., PhD Thesis, ETHZ 2009 

Z Corporation ZScanner 

Rusinkiewicz et al. SIGGRAPH’02 



PTAM: Klein & 

Murray, ISMAR 2007 

Henry et al. ISER 2010   

DTAM: Newcombe 

et al. ICCV 2011 



Small Scale 

Real-time 

High Quality 

 
E.g. Weise et al.,  

PhD Thesis,  

ETHZ 2009 

Large Scale 

Offline 

High quality 

 
E.g. Agarwal et al.  

Building Rome in a Day 

ICCV‘09 

 

 
Larger Scale 

Interactive(~10Hz) 

Lower quality  

 
E.g. Henry et al. ISER 

2010   

 

 
Large Scale 

Real-time(~30Hz) 

Lower quality 

 
E.g. Nister, Pollefeys et 

al. UrbanScape, 2007 
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arg min
T

  [ T 𝑣𝑡(x,y) − 𝑣𝑡−1(x,y)) ⋅ 𝑛𝑡−1𝑥,𝑦 (x,y)]2 

 

 [Chen and Medioni ’91]  
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> 0 < 0 

[Curless & Levoy, SIGGRAPH’96] 
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camera 

 

within frustum bounding box …. 

 

sweep voxels v in parallel - GPU 

 

project each voxel center onto 

screen 

 

compute signed distance d to 

nearby feature  

 

Weighted update of signed 

distance fn 
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Uniform grid represents space densely 

 

But: Signed Distance Function is sparse 

-- limitations of the regular grid 















Serialize subtree: 

breadth first search 

 

Subtrees are sparse 
(< 1 MB each) 
 

~2 ms to losslessly transfer 
between GPU and host 
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