




Preliminary – SKEL model

ത𝑇 ∈ ℝ3𝑁 A mesh template in the zero pose.

𝑊 ∈ ℝ𝑁×𝐾 Blend weights

𝑁 = 6890 𝐾 = 23 Ԧ𝛽 = 10 Ԧ𝜃 = 72 = 24 ∗ 3

SMAL Model

Limitation: 
    Treat every articulation joint as a ball (socket) joint 

with three degrees of freedom.

poseshape

SKEL carefully designs the kinematic parameters 

according to the real human biomechanical structure and 

only models the realistic degrees of freedom.

Each pose parameter corresponds to a single degree

of freedom and is represented as an Euler angle.

24 joints, 10 have 3 DoF, 12 have 1 DoF, 2 have 2 DoF.

3 DoF: 6 values per joints (3x3 rotation matrix)

1 DoF: 2 values per joints (2x2 rotation matrix)

2 DoF: Directly regress the Euler angles.

Pose regression target: 88 = 6x10 + 2x12 + 2x2

SMAL and SKEL share shape space, mesh topology 
and kinematic tree. wrists

Continuous rotation 
representation



Overview

𝑞𝑚𝑎𝑡

𝑞𝑐𝑜𝑛𝑡 𝑞𝐸𝑢𝑙𝑒𝑟



Training Data Generation

Initial pseudo GT: 

maxPVE Check

Filtered images can potentially obtain pseudo ground truth 

SKEL parameters during the iterative refinement

Quality Control (initial filtering stage)



Training with Pseudo-Label Refinement

Shape Prior

Pose Prior



Training with Pseudo-Label Refinement



Experiments



Experiments



Experiments
Biomechanically-sound reconstruction



Experiments







Limitation
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