
From GT extract: 
  

 Body vertices             Contact label   
Scene mesh               Semantic label

f : (Vb, Ms) → [ fc, fs]
Vb : fc :
Ms : fs :
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Nutshell
Goal 

• Learn how humans interact with the scene. 
• Enable virtual characters to do the same. 

What is POSA? 
• A novel body-centric human scene 

interaction model. 
Applications 
• Place 3D people in 3D scenes 
• Improve monocular pose estimation.

Training Data
PROX: Pseudo GT 
SMPL-X meshes in 3D 
scenes 
PROX-E: Semantic 
labels

Learning
• Learn the mapping  . 
• Train a CVAE 

  
• Architecture is based on Spiral 

convolution and fully connected layers. 

f

ℒtotal = α * ℒKL + ℒrec

Representation Random Sampling
P( fGen |z, Vb)

Scene Population
•  and  are the observed distance and semantic features  

•
Penetration penalty  

• Regularization   

•

fd fs
ℒpen = λpen * ∑

f i
d<0

(f i
d)2

ℒreg = λreg * | |θ − θinit | |2
2

θinit : Initial pose

Pose Estimation
Replace hand-crafted contact features 
of PROX with learned POSA feature 
maps.  

 E(β, θ, ψ, τ, Ms) =
EsmplifyX + | | fGen ⋅ fd | | + ℒpen
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Scene Population
1. Generate a feature map  
2. Optimize 

 

P( fGen |z, Vb)

E(τ, θ0, θ) = ℒafford + ℒpen + ℒreg

: body translation 
: global body orientation 

: body pose 
 

 

τ
θ0
θ
ℒafford =
λ1 * | | fGenc ⋅ fd | |2

2 +

λ2 * ∑
i

CCE (fGen
i
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