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J. Shotton et al., "Real-time Human Pose Recognition in Parts From a 
Single Depth Image", CVPR 2011.
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We develop a 
manifold network 
(LieNet) to deeply 
learn Lie group 
representations 
for robust action 
recognition based 
on skeletal data of 
human movement

Demo of the proposed LieNet on the NTU-RGB+D 
dataset released by A. Shahroudy et al., CVPR 2016  



Skeleton with body bones

Special Rotation Group (Lie Group) representation for one skeleton

R.Vemulapalli et al., CVPR 2014， CVPR 2016
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Lie Group curve representation for one moving skeleton
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ଵ,ଶ ଶ,ଵ ெ,ே ே,ெ

R.Vemulapalli et al., CVPR 2014， CVPR 2016



Motivation A

 Speed variations (Temporal misalignment)
 Compute a nominal curve and warp all the curves to this nominal using 

dynamic time warping (DTW) [M. Muller, 2007]
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Additional time cost
Two-step system



Motivation B
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 Lie group representations tend to be extremely high-dimensional
 Adopt PCA-like method to learn compact and discriminative features 

High dimensionality
Shallow learningଵ,ଶ ଶ,ଵ ெ,ே ே,ெ
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LieNet Architecture
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Quantitative evaluation

22 July 2017 9

 Accuracies on the G3D-Gaming, HDM05 and NTU RGB-D datasets



Qualitative analysis

 Reconstruction of different LieNet layers for four action sequences
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The patterns for 
specific motion 
classes become
more discriminative 
when arriving at the
output layer

…(a) Input (b) 1st layer: RotMap (c) 2nd layer: RotPooling (d) 7th layer: LogMap
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Thank you for 
your time and attention!

Deep Learning on Lie Groups for Skeleton-based 
Action Recognition


