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J : joints regressor - joints 
as a function of the body 

shape

SMPL - Loper and al. (2015)
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SMPL - Loper and al. (2015)

Blend skinning
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Blend skinning

▹ 2 parameters to be specified by users
(shape 𝞫 and pose 𝜽)

▹ PCA and optimization to learn implicit 
parameters

SMPL - Take Away

Differentiable!



MuVS - Huang et al. (2017)
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MuVS - Overview
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Silhouette



MuVS - Objective Function
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MuVS - Objective Function
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pose prior 

To favor probable poses and penalize improbable ones

Learned from a Mocap dataset



MuVS - Objective Function
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pose prior shape prior

To favor probable shapes and penalize less probable ones

Built from SMPL’s PCA



MuVS - Objective Function
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pose prior shape prior

K𝑣 : view #v camera parameters (intrinsic & extrinsic)

𝐽𝑣est : view #v estimated 2D joints

projected joints    
error



MuVS - Objective Function
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pose prior shape prior

projected joints    
error

silhouette 
error

U𝑣 : view #v estimated silhouette



MuVS - Optimization & Issues 
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pose prior shape prior

projected joints    
error

silhouette 
error

Complex optimization
Local optimums

 Initialisation matters



MuVS - Optimization & Issues 
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pose prior shape prior

projected joints    
error

silhouette 
error



MuVS - Optimization & Issues 
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pose prior shape prior

projected joints    
error

silhouette 
errorEnergy function sensitive 

to incorrect joint 

estimations



2.
Our Approach
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Ours - Overview
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Silhouette



3D Pose Triangulation (Iskakov et al. (2019))
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Before

After



Ours - Overview
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Silhouette



Ours - Bone Orientation
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Decouple pose vs shape

L2 normalization

B: Set of all bones Triangulated joints

SMPL joints (3D)



Ours - Overview
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Silhouette Better initialisation



Ours - Shape & Pose
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SMPL joints (3D)

Triangulated 
joints

pose prior 

shape prior

joint error
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Evaluation and Discussion
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Joints - SMPL vs. Human3.6M
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Large shift in position between the two models

Human3.6M

SMPL



Evaluation on Human3.6M
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Mean  Per  Joint  Position  Error  (mm) 

S: Silhouettes

T: Temporal 

SV: Shift vectors

BOC: Bone orientation step



Conclusion
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● A bone orientation constraint (BOC) to recover the pose parameter 
independently from the shape parameter;

● A more precise initialization for the simultaneous optimization of pose 
and shape parameters thanks to the BOC;

● A two-step optimization process that improves the accuracy of the pose 
and shape estimations.

● Shift vectors 



THANK YOU!
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