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Action recognition using hierarchically tree-structured dictionary encoding

Zhou Tongchi, Cheng Xu, Wu Zhenyang

School of Information Science and Engineering, Southeast University, Nanjing 210096, China

Abstract: Objective Sparse coding using learned dictionaries can adaptively represent signals. However, the similarity
among the signals that are encoded in traditional dictionary are lost due to a lack of correlations between atoms. Considering
the robustness and discriminative power of structured sparse representation, the building of the structured dictionary be-
comes an important task. Method We conceive a framework of tree-structured dictionary by introducing a constraint for the
data point code path ( programming the index from the upper layer to the next layer) according to the standard convex opti-
mization dictionary-learning algorithm. Result Experimental results on the KTH human action database show that local de-
scriptor codes with learned tree-structured dictionary have good robustness and discriminative and demonstrate that our algo-
rithm generally obtains higher recognition accuracy than other similar methods. We achieve an accuracy rate of 97. 99%
using histograms of oriented 3D spatial-temporal gradients (HOG3D) . Conclusion From our experiments, we observe
that the encoding of signals using the constructed dictionary has good robustness and discrimination, and is preferable for
the task of classification.

Key words: action recognition; sparse coding; local descriptor; tree-structured dictionary
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Fig. 2 Hierarchical dictionary
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X 3D JRiFR AR A9 3 b AR A B W B R R R
FHE L5353 B (PCA) [ 30 # i R s 15 5 K Y
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FREER AR, SR AR R B 7 ik NG it J 7
HhE T 0 R AR A R AT, £ B4R S R0 DD A Y
ELYINS
3.1 KGR

KTH %l e 2 Hi 0 5L 58 Tl K 2% CVAP 5L
B SR AR B UAUE A , S 599 MUY B, 7
4RSI, RE2S NN 6 FAT R K4 B T
KTH 4 2N 6 26478435124 box clap ,wave | jog |
run walk 7R EUL , B —47 BGAEA X N 4 FpAs [6])
T —F TR

P4 KTH B e 30 7n il 1
Fig. 4 Sample frames from KTH
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ERRIIRATR R R R . X T 3D ERBA B
FIR, H SR 3D-Patch 44 EMR AR B £ R, 2
JE SR F I TRD I AR BB (A A . RIS

T BoWs 5 IR R A7 o HF 455 NNC B — 22
SUEIEYEL (LOOCY ) PRI AAAAT | S 25 51 1Y
REH IR S B,

box 0.01 .0 .0 .0 .0 box .0 .0 .0 .0 .0 box 0.01 0.01 .0 .0 .0
clap| .0 .0 .0 .0 .0 clap| 0.01 .0 001 .0 0.01]| clap|0.03 0.01 .0 .0 .0
wave| 0.01 0.01 .0 .0 .0 | wave| 0.01 .0 0.0l 0.01 .0 |wave| .0 0.04 W@ 0 001 .0

jog| 0.04 0.02 0.02 0.01 gm0 .0 jog|0.02 0.02 0.01 gUCXE 0.02 .0

.0 run| .0 .0 .0 .0 1.0 .0 run | 0.03. 0.02 0.01 .0 .0

.0 jog| .0 .0

run| 0.01 0.04 0.02

walk| 001 0.03 001 002 001 QB walk| 001 .0 001 001 0.02 walk 0.01 001 001 .0 00
4 ‘ 4 ' 4 '
% % fa, e % 'y o0 % o, % W My o % Ya, % % 'y

(a) K% A% 4 (b) HOG3D# ik 7
K5 RN RIRBIEE G BoR

Fig. 5 Recognition results show in confusion matrix form

(c) LBP-TOPHA 7T
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23 RRAE () 35 3R 4, 5 5 T 25 Bl iR £F HOG3D |
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KiE. K 5(a)(c) 5ES5(b) th#, ERAT R (box,
clap .wave) 5 [N AT 4 (jog .walk run) % X 5345
22,50 F R B 2 51 : 1) HOG3D 53R 77 11y
Bsf (] JUBE R F LBP-TOP FIALAT H ;2 ) HOG3D ik
57742 5 LBP-TOP M4 & AN [A] 1), HOG3D #fi ik
FFRLIRAE L , 224725 (0] B [B) o7 B 8 R 15 19
B, BHE T 24 A5 0] Bt 1] Bl 475 (14 48 48k S 1B
FELBIA T REIER Rz a5 B .

AT 5 2 B Jy S R UE 1) £ LRSI ARSCR, ,
1B 1A ST 1 SRR DG SCRR 7 15 #E KTH A K47
B BB RIROIAE B . A SOTER A 2 B4y
JERPIREE5 K0 - 53 )2 A AR R (HOG3D | LBP-TOP
FEIRFF A5G BoWs ALK RS M, 76 KTH 1724
B EE T4y W3k 5] 95. 64% (97.99% .95. 24% (1R
SIAERE . SCHR [ 15 ] R F A o 09 7 i G B 7 0B 2%
R RS R AT R e MR R R o (HJ bR HERR
G5 G % 7 VAN R AR A 1 B R P R Sl P ) R A A iR
5o SCHR[ 16 ] 2R FH J) 3 24 SRR i o A R 1E 5 4058
T2 [E) A B B AE S R SCHRRIE R R AT o SCiHk (7 ] 3
IR ) M 3 45 A AL T L g B HOG3D, 5 43¢

(258 AL 2R A% 3D-Patch \LBP-TOP (AH L , HA REL
HIS B URCR T4 SCHEF HOG3D i B 3R )
s3] T R RIRCER .
®1 KTHHEEIRERSSANEXILR
Table 1 Comparisons to previous algorithm
results on KTH dataset

ik i puY Ay R PRI R/ %

SCHER[7] HOG3D 2010 94.92

SCHR[ 8] 3D-Patch 2011 93.9

SCHk[15] Displacement 2012 92.59

SCHk[16] HOG-HOF 2012 95. 06
3D-Patch 95. 64

& LBP-TOP 95.24
HOG3D 97.99

4 &

75 Ly JEROIN A A SR L, FE R0 2R 1 5 A
PRI T AR Ly JEEORI I, $2 0 17— 2
REIRGE A 7 i ) Bk o Ly ST AR RA
Rank-1 Zifithul Rank-n 920 2 854" J& 73 JZ W 4514
HEZR, JZH R Z M B ik 22 i A, )2 AR T L, JE 2K
HEEBIANAR LR ERGS R HI7
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