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Graph Convolution Action Recognition Based on
Spatiotemporal Feature Fusion and Attention Mechanism

WANG Xiaolu, TAN Yonghui, LI Xiaoting

(School of Communication and Information Engineering,Xi’ an University of Science and Technology,Xi’ an 710054, China)

Abstract:In order to further improve the accuracy of human action recognition and fully explore the
spatiotemporal features of action sequences, a graph convolution action recognition method based on
spatiotemporal feature fusion and attention mechanism is proposed. The spatial attention map convolution is
used to refine the topology to capture the correlation features of the joints under different motion types,and
the time convolution structure is extended by the time domain multi-scale convolution module to capture the
multi-scale time features. A multi-level feature fusion module is constructed ,which takes the initial feature
and the convolution output feature of the time-domain multiscale graph as the module input, and uses a two-
branch structure to obtain the global and local channel features respectively. On this basis,a limb attention
mechanism is proposed to divide the human topological structure and calculate the attention weights in the
channel dimension respectively to enhance the model’s ability to pay attention to local action features. The
experimental results show that the recognition accuracy is 93. 0% and 96. 9% in CS and CV evaluation
mode of NTU RGB+D data set, and 89. 8% and 91. 1% in X-Sub and X-Set evaluation mode of NTU
RGB+D 120 data set, respectively. The recognition accuracy is higher than that of ST-GCN,CTR-GCN and
other models.

Key words: human skeleton; motion recognition; graph convolution; spatiotemporal feature fusion;
attention mechanisms
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REHEAT T AT EL, A SOl R B4 CTR-GCN & X%
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G B BT IRTEH NG AT AR Ak B S 4
FNEEFAAIE R S AT NG A8, I N A A A T
TR, LI A5 AR 1) 2 TR B 7 5 T AR SCAE HL 4k
CTR-GCN HyEEAl B #E T 2 )2 RHIE Al A B LA
TR Z R B R AR5 B, R ) — o A
B JIHLE T 53 0 AT AL I 43 5 2 A T AL I
gk, A S B AL B R U RE ), b d

e 4 pios, Hof 3648 CTR-GCN BRI R B 5
FRAD AL RS 5 HoAh 5 1k 1 B R 20k | T e
MZER, IR 4 FTLDLE I A SCHE R B i T
KREZHHT GCN W5t 7%, 7€ NTU-RGB+D %4l
£ CS, CV AL BT 20 Bl AR T 93.0% F
96. 9% 1) E 7 %, A lL T CTR-GCN 43 5l & T+ 1T
1. 1% F1 0. 4% ; £ NTU-RGB+D 120 %45 % 19 X-
Sub  X-Set WAL T 730 MU T 89. 8% F1 91. 1%
U i %, A B T CTR-GCN 43 9148 7+ 7 1.3%

F1.0%
F4 NTUBURE F5HMAENILER
PN HERG /%

7k NTU-RGB+D NTU-RGB+D 120

S cv X-Sub X-Set

ST-GCN'® 81.5 88.3 70.7 73.2
25-AGCN!" 88.5  95.1 82.5 84.2
SGN!" 89.0  94.5 79.2 81.5
ST-TR™ 90.3  96.3 85.1 87.1
Shift-GCN®’ 90.7  96.5 85.9 87.6
IST-GCN''®! 90. 8 96.2 87.0 88. 1

Dynamic

oCN' 91.5  96.0 87.3 88.6
MS-G3D!™! 91.5 96.2 86.9 88.4
MST-GCN! 91.5 96. 6 87.5 88.8
CTR-GCN'™ 91.9  96.5 88.5 90. 1
SAGGAN" 92. 1 96.7 88. 1 89.5
STF 92.5 96.9 88.9 89.9
STTGC-Net'®!  92.8 96.5 89.6 91.1
FR Head"*" 92.8  96.8 89.5 90.9
AL 93.0  96.9 89.8 91.1

RS HEAE R R AR SR A I 2% Y RE RS
AR Z LSS B2EAT A HLRLA , AT 3 5i A 1
XA RN SRR AR 8 # 1, I HLRERS A1 20 ¢
TR B A F 25N, A5 XA R 31 A
A LR RBIRCR AT TR AP RE.

4.6 EEFTRL
4.6.1 AEIFMEMFTIL SR

ARSI 4 %) B3 A A A AL
PE T REE S ERT A DGR AR O TRBE . A T
IS UEZ ML X B 58 B 52 ), AR SCHERE 5 AT Al
AT ARTRIBIE T B T e o, F B Ferp g ¢
IR 2 R R DAR] ) /N B R R | 8 ) R
KRR FERE R, B s fEd, TR ALY
12 IR R B K, R e Sl VR TR A v TR O Y
M o e P B Ry, A, B AR AL 199 G 5 52 G T AR A
XK, TECBARWE" WshEd, h TR 287
A1) ey DA A R A Wk e A, TR MG T R AR A
BROCTT R, FESIE R B R 25 G EH

(@)¥ (b)5 % 74
B 5 AEshERIEAEE

AR SCHH K AR Sy B 5 AR R
5] B4 53 S I AN ] AR A, S SR A AR ik 1 1 H
1), (AL BB A% MR 405 S [) 0 4 T i 56 T A ] B AR
BT HE ARy P AU LU 9], 98/ 5 Bl VEAS R DG 3l ¢
B R AR ST XA R M RE B S, 55— DT, 2
JE IR AL A B I A AN R R R BRI
Bl SR TR OCT A OC M A AR O, AR R T
BRI AS AT R sV R RE T
4.6.2 RIBEHEFERLITLE

S BT IR AR SC T R, 7E NTU RGB+
D Bdla By X-Sub WAL 435 T AL 1A SR
H Y 48RRI CTR-GCN M50 4nfEl 6 ik,
h EUWF R AR AR R AT 10 2R
S ARy B X s R VA AR R Forh X2k b
)G 2B 2% T 1E 0 A L9, AR X f 2k e R
FORTRDEE R LA, $8 7 B s 1 B BR S5 1R
WHEFE RS TC R B RN RIE e, 38 X He ]
B B AEBIAR RS VR « WA “ W24 A0 il 4 3 A4
SRR, A SCHRE H 19 550 3k 1 L00RG A 48T CTR-
GCN (RIS BE 8 A — e 42 T, A ASCHE H 1Y)
JREAA 9 75 ML BB A X6 AL B 1 i B8 A A )
RO TEAb ISR Z B 25 6 2 1) S A B R A% TG 40 4k
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[F) 1 SCJZ WK R AE A7 J2 320 A7 4R 0E B2 BRI AR G il
G, TRV P B 2 2y ML A i R R AT B A
K153, FEXFH B AT A Y1 25 D) 3R f 2 sl AR 1
BT AR R SR HA B m AUk B
AR SO 3 AR S KB 4 NTU RGB+D Al
NTU RGB+D 120 A7 RELE: , 524 ikt
RUMERR R XT LI Uk 7 S v, Hrp, X T NTU
RGB+D $4#i 4 , A SCHERILE X-Sub  X-Set PFAfi 5 5X
T EIHERA A3 5 R 93. 0% FT 96. 9% , #5¢ e £k 5 Y
CTR-GCN Zr 542 T+ T 1. 1% F1 0. 4% ; %F T NTU-
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