
Visual Sensorimotor Behaviors II:  
What can a first person video tell about how we control? 
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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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( , ) = 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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Visual Sensorimotor Behaviors II:  
What can a first person video tell about my future? 



Egocentric stereo 
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Depth image 

If I were the camera wearer, 
how would I move into the scene? 

Would geometry and visual semantics be enough? 
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Retinal representation 

Cf) Proxemics 



n

Ground plane 

∆ ∝
1

logr
D

where D is depth. 

Retinal representation 

Cf) Proxemics 

Persistent to 2D and 3D distance 



n

Ground plane 

∆ ∝
1

logr
D

where D is depth. 

Retinal representation 
Persistent to 2D and 3D distance 

3D distance 

log p



EgoRetinal image projection EgoRetinal RGB 
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EgoRetinal image projection EgoRetinal RGB EgoRetinal depth 

P1: Pitch angle invariant P2: 2D and 3D persistent P3: Occlusion reasoning 





 

• 1280x960 stereo (100mm baseline, ~15m depth resolution) 
• 26 scenes (13 indoor, 13 outdoor) 
• 65.5k frames (9.1 hours) 

Dataset summary 











Visual Sensorimotor Behaviors II:  
Control and Planning 

Force from Motion 
(ORAL) Afternoon, Wed, June 29 

Egocentric Future Localization 
(ORAL) Morning, Thr, June 30 
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