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Human behavior recognition based on directional weighting

local space-time features

Li Junfeng, Zhang Feiyan
Institute of Automation, Zhejiang Sci-Tech University, Hangzhou 310012, China

Abstract: Objective Human action recognition aims to detect and analyze human behavior intelligently on the basis of in-
formation captured by cameras. The applications of this technology include surveillance, video content retrieval robotics,
and human-computer interfaces. Human behavior description is a key problem of behavior recognition. To utilize training
data fully and to ensure a highly descriptive feature descriptor of behavior, a new human activity recognition method is pro-
posed in this study. Method First, the brightness gradient was decomposed into three directions (X, Y, Z) to describe
the behavior from different perspectives. Second, the standard visual vocabulary codebooks of the three directions for differ-
ent behaviors could be obtained by directly constructing a visual vocabulary. Moreover, the standard visual vocabulary co-
debooks of the three directions for each behavior serve as bases to calculate the corresponding vocabulary distributions of the
test video separately. The behavior of the test video might be recognized by using the weighted similarity measure between
the standard vocabulary distribution of each behavior and the vocabulary distribution of the test video. Result The perform-

ance was investigated in the KTH and Weizmann action datasets. We obtained an average recognition rate of 96. 04% accu-
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racy in the Weizmann action dataset and 96. 93% accuracy in the KTH action dataset. Conclusion Our method could gen-

erate a comprehensive and effective representation of action videos. Furthermore, this approach can reduce clustering time

by producing the codebooks of each direction. Experimental results show that the proposed method significantly improves

action recognition performance and is superior to all available identification methods.

Key words: behavior recognition; local space-time features; visual vocabulary; directional weighting
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Fig. 6 The construction principle of three directional standard histogram distribution for run action
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Fig. 11 Frames of video in Weizmann action dataset
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Table 1 The weighted coefficients table of three

direction in Weizmann action dataset

15H X Y z
bend 0.6 0.2 0.2
jack 0.3 0.6 0.1
jump 0.9 0.1 0
pjump 0.8 0.1 0.1
run 0 0.9 0.1
side 0.7 0.2 0.1
skip 0.8 0.2 0
walk 0 0.3 0.7
wavel 0 0.7 0.3
wave2 0.3 0 0.7
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skip [0.000 0.000 0.012 0.000 0.000
walk [0.000 0.012 0.000 0.000 0.012 0.000 0.000
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wave2|0.000 0.012 0.012 0.000 0.000 0.000 0.000 0.000 0.012
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Fig. 12 The mean confusion matrix in Weizmann action dataset
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Table 2 The average recognition rate of different articles

in Weizmann action dataset

AT AR 5 1 KRBy PRI %
A 2015 96. 04
SCik[4] 2013 90
k[ 24 ] 2013 85.56
SCHR25] 2013 94, 44
SRR 26 ] 2013 95.1
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Fig. 13 Frames of video in KTH action dataset

3 J& KTH ¥4 e 6 A7 110 3 [ imAL &
3%, Bl 14 2 LURE A FE e XK oR i KTH £ids
JEFR AT U R R box 47 AR AR XS L
AR, box 17 8= F N walk | clap Fl wave, 3= %57
BIE box 1724 53X 3 #A T THB7E XY PNy ) |
HA AR S, AR SRR R A AR, b,
run I wave 174 (1] 340 53 1] = 35 0. 046, run 17
FRERFIN jog, JRPZ AT AT jog 1T MR,

FUR A Sl A1 3 2 A AN 5 T wave 478 i H]
o clap, EEFRE T wave 170 FIEE clap
T AERATAEAR U F- 5B 3, AT clap 1704 1) 3)
VERRIELE wave 17 09/h—io 7 KTH $dfi v, A&
SIS HE R 55 96. 93%

#&3 KTH BEEPH 3 FEB M RER
Table 3 The weighted coefficients table of three

direction in KTH action dataset

iy X v z
box 0.1 0.9 0

jog 0.3 0.1 0.6
run 0 0.9 0.1
walk 0 0.3 0.7
clap 0.1 0.2 0.7
wave 0 0.1 0.9

box 0.000 0.023 0.023 0.023

jog| 0.000 0.000 0.000 0.000

run| 0.000 0.046 EEVKRYS 0.000 0.000
walk | 0.000 0.023 0.000 EEX¥g 0.000
clap| 0.000 0.000 0.000 0.000 1.000

wave | 0.000 0.000 0.000 0.000 0.046

box jog run walk clap wave

Pl 14 KTH Hidla 5 B TR A

Fig. 14 The mean confusion matrix in KTH action dataset

4 4 SRS LA SRR BB 2 £ KTH ki
B PR . 4 TR
LA SR 77 YA L A S0 AT A 7T LB 5
T B ik 96. 93% .

4 KTH $#7 B A B 3ok R 2R 5l 2
Table 4 The average recognition rate of different

articles in KTH action dataset

11507k RFFM SRR %
AL 2015 96. 93
k(3] 2008 91.8
SRS ] 2012 79.8
SCHR8 ] 2012 95.55
SCiik[22] 2013 93
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