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Low-Cost Active Scanning + 
Temporal Upsampling

Microsoft Kinect & Kinect Fusion
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Typical Facial Animation Workflow in Industry

3D Scanning
Modeling +

Fitting

Modeling

Light-weight
Rigging

Motion
Capture

Cleanup &
Key-Framing

Complex
Rigging Retargeting

Key-Framing + 
Proc.+Sim.
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Motion can be 
Captured at the 
Same Resolution 
as the Geometry

3D range sensor
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Non-Linear Energy Minimization

sparse Cholesky factorization

ci

vi

EplaneEtot +αpoint +αrigid +αsmooth= EpointEplane Erigid Esmooth

non-linear least squares 
minimization

Gauss-Newton method

Jacobian is 
sparse

that’s it!

[Chen & Medioni ’92]



Template-Based Tracking



Not only for Faces!



template

Not only for Faces!



template

3D scan

Not only for Faces!



Not only for Faces!



Requirements for a Practical System



Requirements for a Practical System



Requirements for a Practical System

1.Real-time performance



Requirements for a Practical System

1.Real-time performance

2.Robustness to noise



Requirements for a Practical System

1.Real-time performance

2.Robustness to noise

3.High-level semantics
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Objective
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