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Frame-wise Detection 

Learning with Multiple Templates 

Issues  

 

1.  Data association 

 

 

 
 
 

2.  Deformation model 
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input surface volumetric 

𝑙 

L = 5 

Contributions 

Problem: 3D Human Shape Tracking 

template input 

𝑢𝑙 = sum of all  

dist2surf. within  

layer 𝑙. 

𝐜 = −1, 1, −1, 1, −1  
 

𝐮 = [𝑢1, 𝑢2, 𝑢3, 𝑢4, 𝑢5] 
 

𝑓 = 𝐮 ∙ 𝐜T 

 
Every possible 𝐜 corresponds to one feature channel. 

feature 

Regression forest  

predicted 

result 

1. Dist2surf is quasi-

invariant to rigid 

body motions and 

pose  changes. 

2. Spherical support: 

Euclidean radius for 

the robustness to 

topological noise. 

deformations 
3D template 

multicamera studio 

frame-wise  

3D reconstruction 

multiview videos 

Fully volumetric tracking-by-detection framework based on: 
• new volumetric discriminative association 

• volumetric deformation from [Allain15] 
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Max allowed Euclidean dist. to GT / avgEdgeLength 

Cumulative matching accuracy on Thomas 

ours Huang15_no-re-ori Huang15_re-ori.

[Huang15]  ours input 

input 

ours 

ICP-based 

visual tracking results 

template 1 

tracked CVTs 

template 2 

tracked CVTs 

template 3 

tracked CVTs 

common 

template 

1. To include different 

shape and pose 

variations.  
 

2. Tracked CVTs are 

recovered by 

[Allain15]. 
 

3. Every template is 

matched to the 

common one for 

consistent labeling. 

Testing data is unseen to  

the trained forest. 

visual detection results 

visual comparisons 

ICP-based 

• sensible to large deformations 

• propagates errors 

Detection-based 

• frame-wise independence recovery after failure 

input 

failure recovery t t+3 t t+3 

? 

Surface-based 

• no volume preservation 

Volumetric 

• robustness  


