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Action Recognition Method Based on Projection Subspace Views under Single
Viewing Angle

Abstract

Abstract: In view of the self-occlusion problem of joint action tracking by a depth camera under a single
viewing angle, a new human action recognition method based on projection subspace views is proposed.
Without adding data acquisition equipment, the method projects the three-dimensional(3D) action
sequences obtained under a single viewing angle into multiple two-dimensional subspacesand then
seeks the maximum distance between classes in the two-dimensional subspaces, so as to increase the
distance between 3D actions based on the fusion of multiple subspace views as much as possible. The
recognition rate in the self-built AQNU dataset is 99.69%, which is 1.22% higher than the benchmark
method. The recognition rate in the public NTU-RGB+D dataset subset is 80.23%, which is 1.98% higher
than the benchmark method. The experimental results show that the method proposed in this paper can
alleviate the self-occlusion problem of datasets of single viewing angles to a certain extent, effectively
improve the recognition rate and computational efficiency, and achieve the recognition effect equivalent
to that of datasets of multiple viewing angles.
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Abstract: In view of the self-occlusion problem of joint action tracking by a depth camera under a single
viewing angle, a new human action recognition method based on projection subspace views is proposed.
Without adding data acquisition equipment, the method projects the three-dimensional(3D) action
sequences obtained under a single viewing angle into multiple two-dimensional subspaces and then seeks
the maximum distance between classes in the two-dimensional subspaces, so as to increase the distance
between 3D actions based on the fusion of multiple subspace views as much as possible. The recognition
rate in the self-built AQNU dataset is 99.69%, which is 1.22% higher than the benchmark method. The
recognition rate in the public NTU-RGB+D dataset subset is 80.23%, which is 1.98% higher than the
benchmark method. The experimental results show that the method proposed in this paper can alleviate
the self-occlusion problem of datasets of single viewing angles to a certain extent, effectively improve the
recognition rate and computational efficiency, and achieve the recognition effect equivalent to that of
datasets of multiple viewing angles.
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Table 2 Experimental results of proposed method in AQNU dataset

S T AL IR 28/ % YRR R /% ALY RIS [ /min FREZ I [ /s

ST-GCN! — 98.47(3D A44x) 132 37
LI :97.99

AL T7 e :98.09 99.69(fil & =L KE) 114 23

EME:98.67
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Table 3 Experimental results of proposed method in NTU-RGB+D subset

SES TR AN (1R 26/ % AR AR A 2R /% BRI 5 18] /min AR AL 7] /s

ST-GCN — 78.25 (3D A4 HR) 193 119
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NSRS AL :65.80 80.23 (Fil& =LA 165 97

EME:78.10

MR 3 A1, AL J75E7E NTU-RGB+D F4£
R = ol Y B o N S R e 7 | S
53.63%- 65.80% F178.10%, iz FH & SR J5 iR
2R H 80.23% . =AU IR TR 26 i T 20 AR B AR
AR, Fe A BRI EE R TR A AR 2R, Rl
& =L EE IR T AR A — A S R
Ko ARICTTERIR R T B B2 H 3D B 887 51 45
A ST-GCN (1155 2L T+ 1.98%, BLA IR [A] 96k
/28 min, BERLI A E] gD 22 s, BEBLRL )9
i AR 2 73 3R T 14.5% M1 18.5%. FE 24
FILHHE 4L NTU-RGB+D 14 [1) S 56 25 S gk — 0 I
E T AR SR A 30

A LTTIEAE AQNU 5 48 191K 71 2 b NTU-
RGB+D 1 4 ) 1R il % /51 19.46%. 12 25 K] 42
AQNU #5005 i sh e R 2R/, B sh{E AT
MRLYE PR E, A A A B ESR N 2Z =
[ 8 AQNU #is g b, LI # HIERS . B
AR B AR A S A N, A B T AR R N B A
PR%E o

2.3.3 5EFHTTERHE

A SCT7 1:AE NTU-RGB+D $4fs 48 1911 7)) 45
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Table 4 Comparison of experimental results between proposed method and other methods in NTU-RGB+D dataset

SR ITVE WA/ % pAEE S |
Geometric Features 82.40 NTU-RGB+D M
TCN I 83.10 NTU-RGB+D M
CNN+MTLN &4 84.80 NTU-RGB+D M
ST-LSTM+Trust-Gate ! 77.70 NTU-RGB+D M
Deep STGCK B¢ 86.30 NTU-RGB+D M
GCA-LSTM & 84.00 NTU-RGB+D M
TSSI+GLAN+SSAN ¥ 89.10 NTU-RGB+D M
PA-GCN & 82.70 NTU-RGB+D M
ST-GCN ! 78.25 NTU-RGB+D Subset S
AT 80.23 NTU-RGB+D Subset S

E: MFE/RZMMA(multi camera), SR HL40F (single camera).
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Table 5 Recognition results of proposed method in AQNU dataset under user-independent strategy
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AL :93.12

AR TT f K :96.75 98.75 (Fib-& = L&) 101 37
FHE:97.25

26 ST SRE R — ARSI IEAE NTU-RGBHD 14 (1R 45 R
Table 6 Recognition results of proposed method in NTU-RGB+D subset under user-independent strategy
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Fig. 6 Comparison of experimental results in datasets under two experimental strategies
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