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Video – 3D Scanning Framework in Action

[2]
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Method Overview – Correspondence Search

Correspondence 

Search & 

Filtering

Hierachical

Pose 

Optimization

3D Model 

Update
RGB-D Frame

- Compute SIFT features in current frame

- Match to each previously detected frame

any previous frame j Current frame i

Correspondences 𝐶𝑖𝑗

Transform 𝑇𝑖𝑗

3D objects:

{A, B, C, D}

A

B

C D



6Simon Klenk (TUM) | The Evolution of Motion Estimation and Real-time 3D Reconstruction | Bundle Fusion

Method Overview – Correspondence Search
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Method Overview – Four Stage Filtering
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Method Overview – Four Stage Filtering
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Method Overview – Four Stage Filtering
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Method Overview – Four Stage Filtering
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Method Overview – Pose Optimization Hierarchy
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Method Overview – Pose Optimization Formulation
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Method Overview – Pose Optimization Formulation
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Method Overview – Pose Optimization Formulation
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Method Overview – 3D Model Update
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Method Overview – 3D Model Update
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Method Overview – 3D Model Update
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Method Overview – 3D Model Update
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Results – Impressively Fast and Accurate

[1]
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Results – Custom Solver

[1]
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Results – Dense Optimization Term

[1]
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Results – Loop Closures Necessary

[2] [2]

Loop Closures make it Globally Consistent



- Impressive results on selected indoor data sets

Drawbacks: 

- Requires 2 GPUs / streaming to host

- Not scalable to very large scenes (only ~ 14 minutes of video)

- Loop closures required for stability 

- Difficulties on blank walls
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Conclusion
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