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Research Trends on 3D Data Acquiring

● Laser scanning

� growing rapidly in recent years

VISIDO IMAGING Inc.  2013

� but need expensive equipment

● Reconstruct from 2D images

� popular research area in last decade

� Computing is time consuming

Agarwal, et.al., ICCV 2009
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3D reconstruction from 2D images

Feature detection

Detect features using SIFT [Lowe, IJCV 2004]
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3D reconstruction from 2D images
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3D reconstruction from 2D images

Agarwal, et.al., ICCV 2009

problem: computing is time consuming2D images
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3D reconstruction from 2D images problem: computing is time consuming

2D images

3D model

# Images # Matches #Matching time
(seconds)

10 45 3.6

100 4950 396

1000 499500 39960

10000 49995000 3999600

100000 4999950000 399996000
(12.68 years)

… … …

Structure from Motion
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Proposed Method

Divide and conquer then fusion

Rigid transformation estimation

Robust rigid transformation estimation



Divide and Conquer Reconstruction



Divide and Conquer Reconstruction



Divide and Conquer Reconstruction
Comparison of computational time for the two university campus datasets
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Video Demo



Conclusions

● Provide a way of turning video surveillance into 3D

● Propose a novel formulation of adding “anchor images” to provides powerful 
hints in the stitching individual 3D reconstructions

● Largely reduce the image matching time compare to traditional SfM 3D 
reconstruction



Future works

● Improve the avatar figure in 3D surveillance

● Dense SIFT features

● Digitize the world and make 3D tour applications



Thank you!


