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Motivation

Dense Layer



Contribution
● Main contribution:

○ Novel structured prediction layer which incorporate skeleton hierarchy.

○ This prediction layer is agnostic to the underlying network.

● Others:
○ Evaluations on Human3.6 and AMASS datasets.
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Structured Prediction Layer

x_t is pose vector at t step.

K is the number of joints.



Structured Prediction Layer



Per joint Loss

Ground 
truth

PredictionFrames Dimension

Typically, the loss is calculated on pose 
vector space. Here, loss is calculated for each joint first, 

and then summed up for the entire motion.

k_th joint
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Experiment(dataset)
Input sequences are 2 seconds(120 frames), targets are 400ms(24 frames)

● Human3.6
○ 632, 894 frames
○ 120 test samples across 15 categories
○ 21 joints

● AMASS
○ 9, 084, 918 frames
○ 3,304 test samples
○ 15 joints



Models
● Seq2seq: input poses are represented as axis angle(exponential map);

○ On human motion prediction using recurrent neural networks.(CVPR 2017)

● QuarterNet: inputs are quaternion representation.
○ Modeling human motion with quaternion based neural networks.(IJCV 2020)

● RNN: inputs are rotation matrices.
○ Single layer RNN network.
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Evaluation on Human3.6M

Euler angle metric
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Evaluation on AMASS
Report accumulated error util time step t, instead of error at time step t.

● Joint Angle Difference: error of rotation matrices

● Positional error: error of 3D joint positions

● PCK: percentage of predicted joints lying within a spherical threshold ρ 
around the target joint position



Even a single layer RNN could outperform state-of-art methods on the large and diverse dataset.





Thanks!


