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Human Action Recognition Based on Volume Semantic Local Binary Patterns
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Abstract  Vision-based action recognition is an essential component of human motion analysis
and has been receiving broad attention in the field of computer vision. Human action in the video
sequence can be seen as a 3D space-time volume stacked by silhouette image of each frame accord-
ing to temporal series. In this paper. a novel representation of local binary patterns, named vol-
ume semantic local binary patterns (VSLBP) is proposed and applied to extract low-dimensional
features on the space-time volume. Action label can be assigned by computing the nearest chi-
square distance of features between each probe silhouette sequence and gallery silhouette sequence
sets. Experiment results on the publicly available “Weizmann” dataset demonstrate that the pro-
posed approach outperforms the state-of-the-art methods and can also tolerate various challeng-

ing conditions, i.e. , partially occluded, changes in the viewpoints, motion style, etc.
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Jump .00 .00 .00 .11 .00 .11 .00.00 .00 jump |.00 .oo.oo .00 .00 .11 .00 .00 .00 jump |.00 .oo.oo .00 .00 .00 .00 .00 .00
pjump|.00.00 .00 Y .00 .00 .00 .00 .00 .00| pjump|.00.00 .00 iKY .00 .00 .00 .00.00 .00] Pjump|.00.00 .00 .00 .00 .00 .00 .00 .00
run|.00.00 .00 .00.00 .00.11.00 .00 run|.00.00 .00 .00.00 .00.00.00 .00 run|.00.00 .11 .00 .00 .00 .00 .00 .00
side].00.00 .00 .00 .oo.oo .00.00 .00 side|.00.00 .00 .00 .00 JHY side |.00.00 .00 .00 .00
skip|.00.00 .22 .00 .33 .00 [%Y.00 .00 .00 skip|.00.00 .00 .00 . skip|.00.00 .00 .00 .00 .
walk|.00.00 .00 .00 .00 .00 oo.oo .00 walk|.00.00 .00 .00 .00 .00 .00 jH§].00 .00 walk |.00.00 .00 .00 .00 .
wavel|.00.00 .00 .00 .00 .00 .00 .008 . wavel].00.00 .00 .00 .00 .00 .00 .00 .11] wavel|.00.00.00 .00 .00 .00 .00 .00
wave2|.00 .00 .00 .00 .00 .00 .00 .00 oo. wave2|.00.00 .00 .oo .00 .00 .00 .00 oo. wave2 .oo .00 .00 .00 .00 .00 .00 .00 .
G, et %, e % i, //> %, Yo R e :/)»05,4
o ¢ % «9/ QL QL @ f,} % f/ v?/ % % Vo /;) % ‘%,
4 % LI % o; % s ¢
(d) SCHR[15177 3k (e) SCHR[6]777% ) S‘Crﬁk[ﬂ/ﬂf
14 47 R iE 0 2 SR ) LA
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TEAS SEI Hh B 25 X 2% 525 X 207, i 1 T AR %S
EAT MRS R XT M YT -1 B 6 4 /Y B [8] 52 3)
=HE R B, W LBP-TOP fy 5 31 % 5 A R
ANE.

P14 R ) L3 T AR SCHR Y O 1 5 — 2R B
J5 LT 2 Weizmann FE I [ 525 45 5. Niebles
8 N Scovanner 88 AN 7E 5 IR WUATUT A 1 AR
Ih 25 MR 5 AR 2 5 B BB B SRR AIE L 7E Weizmann

JE b B R AR R IR T 2R T R B A AR N 7
R L TR RS AE 1 05 R RT RE A

43 #) (40 Weizmann 25 09 FF IR 508D 47 iR
Sl P L R ) R A ) A AR B TR BRI L AR S
¥ VSLBP #ifi 22 7 5 5 T 48 J5 e AR /9 & B 07
R LEAT HORR. Jia SN A I IR 4 TR
F IO RAT B — DR LERY I . Weinzland
SN 4R I T S O A T A A A AT
HIFHNE B — FR ) R KRB K 14 () 5
50 AN S5 S BF L T 1Y U0 2L X Bl 2R BOAR
i AH T 2 R I R R B AN RE X 43 5] 5
(Y U v | R N i R O S DSR2 d i [ =
AU, Tkizler 25 N6 B34 43 YL 36 3Kk 91 R 7
] 5% 1 B 5 B (HoR) | 78 %34 32 3k i 6 il b A

T A B85 A BT B 0 KRBT T v A Tl o A B A AR U 07,97, 187,277,367, 45°,54°,63°,72°,817)

K 15

Y .

PR [ F——

B[R] b RE R AR R A3 2 B B R B AT TR ).
B 14.CD 45 4 0 S5 3 < 23 288 i 19 TR 1 22 {HU AR X
T VSLBP, HoR 75 S8 5 01 2 (9 2 55, 04T B[R] 4%
K ONEE 14 o LUE s DA b 3 Fh O 3 78 SRR 1) i B
Gump) F1 Bk (skip) . #1 (run) 1 Bk (skip) . ¥ B T
(wavel) FIE W T (wave2) Z47 0 2 [ Y9 8 & JE 1
TRVE PE. T 50 8 5 BB 0 5% 45 00 A 3 7 1 45 R 5¢
S AR AT 22 TB) A B 6T BG A Ay TR . EL AR SCER
f8 07 125 52 BUARDNS 7 B0, HLEAA BOR AR 3. B
TR AL AT DA H AR IR AR AR AE o (] A A T o
R N 8] < B 45 A FURR.

T3 Hh “Weizmann” FE B 20 A7 R 2850144
BT DN R AR AL AR 10 A TR A 4R A (07~
817, 4 F 9%, ANl 15) 1 10 447 2 J7 =il S5 i) 4L 4t
Chn e 16, # 5l 8 # E I0 ak P8  DA I il A S 42 s 7
TR AR B S ) Y e AT Sy Jr XA S e PR &R 1Y
R fee. A — IR <58 VAT e 8 1 5 O I
(9 T A AT R F B UG E R 3] S5 A DG L A A7 S 2 0 5
HRAEVERCAT AL, WS4 VT AT Ay 2R AL
3 KR4 B T EBEEMIAEE R ] DUE AR S
it B 5 B A% 2 2 AT B A B Y /N i B AR AL (0~
367) FNAT A 75 21 25 LA R D]

4 3

B PENNCHUIR N ZE B4 A BT T R YR X A 2 B E (diagonal walk) , 42 35 %) 47 % (walk with a

dog) , i1 7E i1 L U (walk and swinging a bag) , 17 & &< IR & (walk in a skirt) , BB # & 4 B £4 (walk with
the legs occluded partially) , i 217 3 (sleepwalk) , B 17 (limpwalk) , i 35 38 & & (walk with knees

up) , #E 7

N AL FE (walk carrying a briefcase)
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Classification Results

Viewpoint - -
1st matching 2nd matching
0 walk /
9 walk /
18 walk /
27 walk /
36 walk /
45 jump walk
54 side walk
63 jump walk
72 side jump
81 pjump side

x4 2HEUENKERATAFIAAN ER

Classification Results

1st matching 2nd matching

Diagonal walk walk /
Walk with dog skip walk
Swinging a bag walk /
Walk in a skirt side walk
Occluded legs pjump walk
Sleepwalk jump side
Limpwalk walk /
Walk with knees up jack jump
Carrying a briefcase walk /
Normalwalk walk /

7

& it

A SO R AR R 8 AR B (VSLBP) 1Y

PR IR T HF VSLBP W4T AR50 07 ik, ey
TR N> 23 B A 23 A7 g O el R AT TR R H
22 0] PR A5 0 e A P A 8B e Sy = IR 2O R
P WURECHE & T K 4 BE 8 D\ 25 - I A FR 4%
PE A ARYE R, S8 25 R R W] A SR 1Y T 1%
AL RE 5 Ab Ry 252 5F 8] AN 5] 199 45 O P 510 T L X 4
AR S AL Y B AT D T 2R AN R LA A
R R AR SO A MBS AR X VSLBP JF
T Dy R B 2 A . DL SR B R A ) S
A RCRHIE I 0 T 5 E SR AT O v 81 % B AT 2%
5 5t .
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Background

Visual analysis of human motion concerns the detection,
tracking and recognition of human, and more generally, the
recognition and understanding of human activities. In parti-
cular, recognition of human activities has a wide range of
promising applications such as visual surveillance, perceptual
interfaces, video indexing and browsing. Although there has
been much work on human motion analysis over the past dec-
ade, action recognition still remains challenging, especially in
complex conditions, e. g., occlusion, illumination, camera
motion and different viewpoints. In this paper, human action

is treated as a volume stacked by silhouette image of each

LAI Jian-Huang, born in 1964. professor, Ph. D. su-
pervisor. His main research interests include face recogni-
tion, pattern recognition and machine learning, image analy-

sis and understanding.

frame, and recognizing human action can be performed from
the angle of local binary patterns (LBP). Volume semantics
LBP (VSLBP) is proposed and applied to action recognition,
which gets the high recognition accuracy in a recent action
dataset named “Weizmann”, and the performance demon-
strate that our approach are considerably robust to viewpoint
changes, partial occlusion and irregularities in the motion
styles. The work in this paper is supported by the National
Natural Science Foundation of China ( Nos. 61173084,
60803083), and National Natural Science Foundation of
China-Guangdong United Project (U0835005).



