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Skeleton-Based Action Recognition

- Without other different features
- Obtaining from RGB images or Depth cameras



Introduction

RNN based algorithm

CNN based algorithm
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GCN based algorithm

Song, Sijie, et al. "An end—to—end spatio—
temporal attention model for human action

-

in]=
spatial=temporal
] g I ]
X [ismu| [ism] [ h@az z 4
LSTM | LSTM pstM el o) St 1 :
x’ Layer O Liyer Layer _ﬂﬁ .
4 \:-/II ﬁ b
‘ 2
=
Y — X _..'?
! : ! & t
o LATH | s L *@
1l 1-] Layer . |3/
b\

Ke, Qiuhong, et al. "Learning clip

representations for skeleton—based 3D action

recognition." IEEE Transactions on Image
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Yan, Sijie, Yuanjun Xiong, and Dahua Lin.
"Spatial temporal graph convolutional
networks for skeleton—based action

krecogmition from skeleton data." AAAI 2017 ) kProcessing ) k recognition.” AAAI2018. )
& 9
> o 7. 1, oy R % &
N & < s > P 7,
%\ (J}\ Qy\ Z;“'7\ %Y\ d:?O % % % 0{}6 \4,- /Ijx & «P/Z’{ %, @ 7@\ 2 P 7 OO\ T?p\ ¥ 00\
%, %o L 5 %o % 2, 0 N, % Yo % B e % e e e e R e e Y,
ot Y b kG N, Y Y N Y, 9 Y
by s % % % %, e e T R 0 e 0, % Y e %, G, %
v v TYw O O %Yo DO YD e WO DO YL oD DO Y B D
RNNJv]v | iv]v |v |V Vv V Vv v |v ]| v Vv Vv
CNN VI iv| v v v v vV |V
GCN vV | v viiv | v | v | v v
2016 2017 2018 2019




¥
C
-
c
o
@
p-
o
b 4=
4 S
E
2 m e,
I ©
.m v
N £
o TN
c
-
m |
o
Q |
b G
2
r=i
v
c
0
T o = R
0
)
r |
)
-
©
O
—
)
h i s |
- bujies,  buinem puep




Perception & Computer Vision Lab.

There are relationship between time and joint
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Neighbor joint edge «sn=nsss Neighbor temporal edge
Distant joint edge —0int-temporal edge

tlmeJ L > time )

2S-AGCN, shi et al. CVPR 2019. Our proposed algorithm
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Overall frameworks
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Generating joint-temporal edges JT-MGC block MGC blocks MGC blocks MGC blocks
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Overall frameworks
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Generating joint-temporal edges
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Overall frameworks
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JT-MGC block

Generating various edges
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(a) Neighbor joint edge (b) Neighbor temporal edge (c) Distant joint edge (d) Joint-temporal edge

Way to make JT edges
1) Learnable parameter 2) Encoder-Decoder model
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Overall frameworks
Only at the beginning!
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JT-MGC block
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Overall frameworks

JT-MGC block

1) Multiply Learnable Parameters - Dk

U e o
X

Different subjects Metrix for common Same JT edges
JT edges for every subjects
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Overall frameworks
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JT-MGC block

1) Multiply Learnable Parameters - Dk
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A x Dk
Different subjects Metrix for common Same JT edges

JT edges for every subjects

Updating weights
based on outputs
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Overall frameworks

JT-MGC block

2) Multiply matrix through encoder-decoder - Ek
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Different subjects Metrix for each Different JT edges
JT edges
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Overall frameworks
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JT-MGC block

2) Multiply matrix through encoder-decoder - Ek
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Different subjects Mezq_xet;’;eia(:h Different JT edges
for every subjects

Updating weights
based on outputs
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a) Neighbor joint edge
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(c) Distant joint edge
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(d) Joint-temporal edge

method CS(%)
(a)+(b) 81.5
(a)+(b)+(c) 88.5
(a)+(b)+(c)+(d) 90.4
Method Year | CS(%) | CV(%)
PA-LSTM [ 18] 2016 | 629 70.3
ST-LSTM+TS [ 13] 2016 69.2 77.7
STA-LSTM | 23] 2017 | 734 81.2
VA-LSTM [27] 2017 | 794 87.6
MTLN [5] 2017 | 796 84.8
ST-NBMIM |25] 2018 | 80.0 84.2
MTCNN [6] 2018 | 81.1 87.4
ST-GCN [26] 2018 | 815 88.3
DPRL+GCNN][24] 2018 83.5 89.8
SR-TSL | 22] 2018 84.8 024
AS-GCN [10] 2019 86.8 04.2
2S5-AGCN |20] 2019 88.5 05.1
DGNN |19] 2019 89.9 06.1
JT-MGCN(proposed) | 2019 | 90.40 95.78
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——————o Without (a)+(b)+(c) 88.5

a) Neighbor joint edge Ne|ghbor temporal edge shuffllng
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(a)+(b)+(c)+(d) | 90.4

{ i Z A’-:.‘ With (a)+(b)+(c) 13.4

H shuffling (a)+(b)+(c)+(d) | 8.8
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(c) DlstantJomt edge (d) J0|nt temporal edge

JT edges give More Meaningful features!
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Visualization of Joint-Temporal edges

Drink water

> Independent edges are
stronger than others!




PerCV:::

Perception & Computer Vision Lab.




