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3D reconstruction 
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3D reconstruction 

3D camera trajectory 

3D scene points 

Is geometry or kinematics enough to  
understand the biker’s behaviors? 

What causes motion? 
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Prediction via CNN 

Ground truth 

Prediction error: 0.5 degree 
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2. Compute Speed 
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Measured by 3D reconstruction 

9.81 m/s2 

Banked turn 





3. Compute Control 
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( , ) = ODE( , , , )F TTc q Factpassive passiive acv tivee

≈ (t,R)

where [ ]P = K R t

λ+SfM regminimize ( )
F,T,X

E E F,T

subject to 

Temporal regularization 

Inverse control: 

(t,R) = ODE( , )F T
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Evaluation 





Mean: 15.63 degree 
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Mean: 1.76 degree 
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Force from Motion:  
Decoding Physical Sensation from a First Person Video 
http://www.seas.upenn.edu/~hypar/ffm.html 
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