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J. Shotton et al., "Real-time Human Pose Recognition in Parts From a
Single Depth Image”, CVPR 2011.

22 July 2017 | | 2



" EMzirich AT

A
CV E:{;f‘uhr inUI‘)A"-Z\1 “2? 2 0 1 7

We develop a
manifold network
(LieNet) to deeply
learn Lie group
representations
for robust action
recognition based
on skeletal data of
human movement
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predict: --

Demo of the proposed LieNet on the NTU-RGB+D
dataset released by A. Shahroudy et al., CVPR 2016
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Special Rotation Group (Lie Group) representation for one skeleton
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C = (R1,2;R2,1: ---'RM,N'RN»M)
€ S0(3) XxS0(3)..x50(3)

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

| C(t) = (R1,2 (t), Ry 1(2), ---:RM,N(t):RN,M(t):)
) €S0(3)x50(3)...x SO(3)
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R.Vemulapalli et al., CVPR 2014, CVPR 2016
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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]

® Additional time cost
® Two-step system

Lie algebra
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Motivation B

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

® High dimensionality
® Shallow learning

C(t) = (R1,2(t):R2,1(t); ---:RM,N(t):RN,M(t):)
€ S0(3) x SO(3) ... x SO(3)
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Lie algebra
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Quantitative evaluation

= Accuracies on the G3D-Gaming, HDMO0S and NTU RGB-D datasets

Method G3D-Gaming
RBM+HMM [ ] 8640% Method RGB+D-SUbJCCt RGB+D-view
SE[/1] §7.23% DenRNN 371 | 2629% .00t
SO 87.95% cep £770 770
: 4] 2 Deep LSTM [37] 60.69% 67.29%
LieNet-OBlock 84.55% PA-LSTM [37] 62.93% 70.27%
E?eﬁet'gg}“is 885'%?/0 SE[1] 50.08% 52.76%
IeNetSBTocks 07 SO [42] 52.13% 53.42%
Method HDMO05 LicNet-OBlock 53.54% 54.78%
SPDNet [19] 61.45%+1.12 | | LieNet-1Block 56.35% 60.14%
SE [41] 70.26% 12 .89 LieNet-2Blocks 58.02% 62.52%
SO [42] 71.31%-+3.21 LieNet-3Blocks 61.37% 66.95%

LieNet-OBlock 71.26%+2.12
LieNet-1Block 73.35%+1.14
LieNet-2Blocks | 75.78% +2.26

22 July 2017 | | 9



Qualitative analysis

= Reconstruction of different LieNet layers for four action sequences
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(a) Input (b) 1st layer: RotMap (c) 2 layer: RotPooling=-- (d) 7t layer: LogMap
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Deep Learning on Lie Groups for Skeleton-based
Action Recognition

Thank you for
your time and attention!




