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Pose Segmentation and Estimation Based on Pictorial Structure Model

WANG Guo-zhen,FANG Xian-yong
(Institute of Media Computing , Anhui University , Hefei 230601 , China)

Abstract: Human pose estimation is one of the hot topics in the field of computer vision,and can be used for pedestrian detection ,human
activity analysis, human-computer interaction and video surveillance and so on. It is difficult to robustly estimate the human pose under
the complex background for existing estimation methods of human pose, which is partially due to the lack of good features to separate the
foreground human from the complex background. Aiming at the deficiencies mentioned above,a pose segmentation and estimation method
is presented. The human is segmented from the background by semantic segmentation. Then shape context method is adopted to obtain the
optimal human pose in the pictorial structure. Experimental results show that the proposed method can get the pose estimation,overcome
the interference from background,and obtain a better body estimation than the existing method under complex backgrounds. So it can be
success to estimate the body pose from the image in a complex background.

Key words: human pose ;pictorial structure ; shape context;segmentation

1 # &R

A4 TERS L ot AR B 2 8 A5 T o — A
POTIE S, R 2 AP B [ S R B B
SIVER S sl I R A S5 BT ok T 0 AR 2338
2 TN, RECA ZERBE D L, L
ABEFR A — R BB 2E B ey AT
DADASS RIS AR R A I B, SCrP ot X 3 — [R) R A 7 BF
58, P T IR A RS T O v

P& 4544 ( Pictorial Structure) ' A& | J&—A 1] LA
AR iR A T R Y 5 48 AR 1 25 S BB s 7 —
ANTG ) B RSO SR 5 AT AR R AR v B A 4
BBl R 2235 SR 3X A4 [ 2L ) M 2 A

KA EA.2016-02-10 &= HH3:2016-06-15

T, XTI AR (14 ST ANAT AT 50K 2 B B 45 A4 11
R RTAR MR O L AAr R R A% L E X SR BRI AR TR
—iE I K R 45 H . Benjamin 25 7R R AE $2 B A
HOF ( Histogram of Optical Flower, i B 5 &) ', %
THELLE R N B %S AT AR A A R ROk,
Ouyang Wanli %5/ J& 75 [ 1 25 A A5 0 A SE Rl 1, % &
ANkt #2408 ] Deep Learning'” (875 v , 15 31 L 4%
LI ZR4E . Shen Jie 55 78 K TE 45 M AL 280 (1) S il 1
Jin I CT( Clothing Technology ) ¥ 7K , B il A #4) 4& IR Xt
B R B9t T2 0 i CT 29 315 o] DU s Ak ok
YERAE . Brandon % 48 1 T —#h And-Graph Model
K v R () R, X DR S5k i — Fhle it 4 —

[ 2& H R BeF 18] :2016-11-21

EEWE : K A RRASE BT H (61502005 ) ; ZH04A A ARl 2# 342 (1308085QF100,1408085MF113 )
YEE R FHEDI(1989-) , 5 WiHWF5 A WFoE 7 1) o R BRI SE ;7 Bt 55, 8082, R 7 I S FSRLHL IR 2= F LA
[ & tH AR bk - http : //www. enki. net/kems/ detail/61. 1450. TP. 20161121. 1641.032. html



54 P AR A

06 &

ANFETF 1 B B 4 ( Histogram of Oriented Gradi-
ents, HOG) " BRifixt F—2e 5 4 5t A i A
AN Ty R S R DX A3 Ok SR ] e A )
B BN HER B AF 0, DT 52 0] A 28 1) AR 35 A
ESE

FEXTEA AR T2 28 S B A A
JE 3 iE AR S R O SRR S A R R
i) Sharp Context FJFFAE T A4S G, SEH T Wi A
RS AT &

2 ETHEEENESMGIT
XTSI, SO B R BEAT U ZR AL,
PR T A2 2R 75 5t T BE 23 52 0 o [ 5 L T A Ak
S NINITE AUCE T e B N DS et ik S DU VDN
HEATIRE, KERTT AT, 2RI HIFEAR |75 3 (Shape
Context) " P REAEAGIN J5 72 HEA T YN SR AN
2.1 BEBERSE
SCHHISCHR [ 12 ] 48 Hh (9 — b 2 7 4 Bk 22
2R R IE R R BT 08, TR — R R L

7

WARN

S TR GRS, %07k LHE AR
R SRR R IR RSP R R SR,

H BT N GR i A A 1 R
ST RS IBCRIAT B 73 AR AL A . FRAE4RBUE N T
REFRAT 53 A4 AE AL 70 IS & 6, AT mT LAAE P 5
AR . BT X TR A g B e
WrUB PR I IA —A> D 0 A R T B R, 15
FPERUR, HAR B AT TR AR R X 8 BUZ A
BVIAMRZSR AN B AL W — MR R, SR il A A
B, PRI B, foeJm il ik — A sigmoid S KR, 72 2E
SN AN IR R RS T P o N D e g
I B BUZ T RAEZ X AR ISR, S5
WUTE R T EHR YRR IE SR I, 235 R A5 B A R A T
IR R W S S S s s T e i JOR AN i
Frwnta gl . SR, G A PEBENLI 9 7 kR LT
PRV 73 AR BOR HEAT 3R 5, B A 25 T — 4
KE R ZOR AT R i B e XA AR R ]
PAIAR S — A SCrb il AR, B3 A BT, il
PAA 2 S P A8 B ) 46

PR

A1 HERRadsE

o A5 BB 5 B ROZ5 5L, 7T LU Ehsan 4507 42
T LT

3 T U R 22 O €6 3 % BT 5 S 2
414,

H =aF, +(1-a)B, (1)

b, PR @ BRI RG,

TR (1) PR ., RBETE L 0 ~ 1,
B NRAKRE, —MREEFE P T e
(1 B SCH oA T 2 R AS A4 B 45 5 A4S 2250 T 1Y
AR W DL B2 580 H 2 4 A AT B eh ol
A H R SR A8 T VI

(2) (®)
B2 BAHELFARELER

MIE 2 (a) Al LU i, A S B S 20 1
oK, SR R AT B S AR s X, R AT B i O
5 R B AR R R R (b) , AL BR
SRS T EZ R R,
2.2 MR ETXFERBUEESMIT

XFF o B SR I B AT I SR I,
ST AR LR SCHT7 1, SR 5 SCrb 281 30 PR 45 F
B TTIEARAC NI B, 3500 B N 1) R A BE AT 5 R DT
T, AT AT A IE A Al 3 AR 22
2.2.1 BRETX

JEAR BT SCRT LAAR S 3t £ 3k — A~ 90 0K A O R
fiE, ISR RO AARUEE . 3207 0k 2 202 X fe B L iY
n 80 TAE n R EE— A p, MUY n - 1 A
ST NITTFT LIARAS n — 1 A, X — A
X AMEA 3 & W, AT DL B AR 1
fiE o BTRLANSR 5 n AAEAR RIS, i 4 PR 4RI o AT S
HEW

HEHR BN LA R, SCTh TR Canny '
buke 3l ERES TR BSUE. SEP SO TR EN LN O <5 LV}
3 Z AR B 2 SR U O IR AL AR AT T IR R AR $E
JE Ao



12 1

T E B T R R R BT Ik .55

ST G BT A ) A R AT B A A A e, X
BOARRR R AT  HE KR T AR AR (o, y) B
IR (r,0) ,SRIG BN AL AR R HEAT 43 4 s 1A 4 5
GYR12 5 B LA AR T [ 43S 58, 1 RE 2 [k 4
1 60 173, A 60 ANEATE bin, L p, b5 AUHE A A PRI R
BRAB AR, e X A p, 0K B B0 T st 2
AR BRI M (k) For, Horb kR bin B9F5
HRAE R 0 ~ 60, B35 G5 A bin W5 945K,
SRIG A — AN BT RS W LA A A o I
RERGBRAE , 20 55X 865 10 17 1, 4 B it 5 3
TRASEREEZ AR R 30,

XHFRATEAR W R U, p, IR W LT E—
B g IR U AT — 5 WA € =C(p,,q,) o« H

e, CoBR PSR E AR R S A VE RS AR, SCrh AT
AR Rl (R o5 kil ) #3380 20(2)

L [W(h) -UMK) T
¢ = 2 ;; W(k) + U(k) (2)

SR A BRI (2) AR /IMEL, SRR R UE ] X
P s, A TR B 3 s R AN
RAGFIRLEE X BSOS 25 R
2.2.2 BEMER

B3 o NREIRERS RT3 2R A A
I ILASER R A Sk KT TR AR, e TR 531
S T RS T BR A2 N AR R
JRAEIXLEHR I35 3 S A — A>T 1 P o T4
FIME 325 A RO PR X 4 — 7 3 SR i

B3 ARERR

XTI S BRL 7T LLE L—ANE 6 = (V,
E) ,HFv="Av 0,0 | FREDTE, YT A
R EAH A, (v, 20,) ek ST v, v, X R
—A i AR, T H = (hy h,, -,
h,) KFw , HhBE—A~ h, TR o, ALE, Wi &K 3
HREREEEIEAE, b, = (x,,y,) FRHIEHE OB
AR, XFAEN—IEEL, m.(h,) FRERFERGE
SRS RN T AR T A, IR HE A B R AR A,
d,Ch, ) FFIR 7 B3 24500 6 R 2 425 78 .
B4n , S 1B A 550 17 32 2 A 28 12 789 1T AN T i S Sk A
M O T BT, T RGN AT
i —E e E I T

X" = arg}lgnin( 21‘ m,(h,) +
2.2.3 fEitid A

SCHEAR B TR AR Se s [’ i AT
KNGk, XT84 — sk I8 7, SO #REE e
XFEIEAT BARTRAL AL B BARE , U2 HE T B K 25
ANERAL, 2RISR I B RYIEAR LR ST, B AT RIS 218080 4R
g — i@ R AYIEIR R S,

XF T A DAY IR, Sext R IR B 3
1 (3) AT, SO 2 E i A A TR R A B

T dhh)) (3

( E

(R UG B AR R 3C, (AR A 20745 B fe/ME, 362
DR NanioESE

XFFF(3), S ar LU DU 7 B e i Ak
MR SR A

pCH/I) o p(1/H)p(H) )
SO 1 SE R p(H) Rt
p(i =TI pCh1 h) ()

TN T B A 55 1, R A S 23 3 (3)
() d,(h, b)) .
¥ p(I/H) A .

JKVH>=ILKUM) (6)
AT LA it o TR Y 10 S84 1Y
BrE WA (3) T m(h,) o 5 AREERE R
AFEEm L (2) PN R R S, 3 F A
R BN IR (B — T4 ARG, SR 4 oh
[ — T A A B 12, SR AT LA B AR B AN

3 LRMER
R T BE EIR TR T AT FIRUR , 43 KT Parse
4l 4 400 5K B R 24T U126 100 5K & E 47



.56 - R AR KR

06 &

K, A Leeds %45 4E 1 (4 300 5k & F 4350 15 47 11 5
AN, S F B LLSCHR [ 7 ] B9 J7 ¥ AT 0 1
SCHRL7 T 7 A FH B0 T BRI RY SR 5 A (RTRR R (i i
fili_ L FHE] HOG A FREAF Ok iE 47 RRAE B2 I, - HE LA ]
SCH R RISCHR [ 7 ] 1k 0 B R AR — AR T DL B
FEHATR T, S5 558 . Window? 64 i #:4F &
4t,8 GB WNAF,CPU NS 17, 51~ Matlab 2015a,

Kl 4 BRI AR S AT A R, #
(a) BSCHR[ 7 ] WL T4 Tl LB I T 5
(14 € 3ok AR, G B PT RE SRV X 4 Hh el 7 i
B BARRAF A THRCR . B (b) B 3Ch KR SR
IMATEAR B F SO kA3 s e 5 A FFEHAE T
A S B4R T, T L 7R 2 R b SCRR [ 7 ] O Tk B SR
HEH

(a) SCHR[7] 1 &5 (b) 3L
B4 HEMLEHER
&5 FE 6 & SCrh e FSCHER [ 7 ] T AR A TRDIR
TR HLERER 4y BUONAE B 20 A RS T B 1 R
XF M, 20 IR SCHR [ 7 ] B9 71, A R = S i
ATDLVE Y, S B S Ak T BRI 2 e SCER (7 1 07
EUER

A6 #HibagAwsxR



12 1

T E B T R R R BT Ik .57 -

4 HRiF

R ERT TR 20 SR AR M A T A s
A5 RLR B — R OB ASAGT  OT R E R R
RIS 5 SRS FEAR SRR | R S 5 8 3R ORI
SREAKINT | 555 X AT A 736 L | T 75 4 A5
ORISR, SCURSE SRR W% LR WA,
TR R NGB ABOR 6 | S 30— S R P i A
WA S BVRGF A HHRR, BUS TAE o 2% 8 n
YIZRAE , I Lok PR 5 495 Mg A7 Btk , DA TIT 75038 58 L £
ALY

SE

[1] Chairman—Hewett T T,Baecker R, Card S, et al. ACM SIGCHI
curricula for human — computer interaction [ R ]. New York:
ACM,1992.

[2] Myers B A. A brief history of human - computer interaction
technology[ J]. Interactions 1998 ,5(2) :44-54.

[3] Felzenszwalb P, Huttenlocher D. Pictorial structures for object
recognition [ J ]. International Journal of Computer Vision,
2005,61(1) :55-79.

[4] Yao B Z,Nie B X, Liu Zicheng, et al. Animated pose templates
for modelling and detecting human actions[ J]. IEEE Transac-
tions on Pattern Analysis and Machine Intelligence,2014,36
(3) :436-452.

[5] Chaudhry R,Ravichandran A, Hager G,et al. Histograms of o-
riented optical flow and binet—cauchy kernels on nonlinear dy-
namical systems for the recognition of human actions[ C]//
IEEE conference on computer vision and pattern recognition.
[s. 1. ] .IEEE,2009 :1932-1939.

[6] Ouyang Wanli,Chu Xiao, Wang Xiaogang. Multi—source deep

[7]

[9]

(10]

[11]

[12]

[14]

learning for human pose estimation[ C]//IEEE conference on
computer vision and pattern recognition. [ s. 1. ] . IEEE,2014 .
2337-2344.

Ge Hinton, Osindero S,Teh Y W. A fast learning algorithm for
deep belief nets[ J]. Neural Computation,2006,21(18) :1527
—-1554.

Shen Jie, Liu Guangcan, Chen Jia, et al. Unified structured
learning for simultaneous human pose estimation and garment
attribute classification[ J]. IEEE Transactions on Image Pro-
cessing,2014,23(11) :4786-4798.

Rothrock B, Park S,Zhu Songchun. Integrating grammar and
segmentation for human pose estimation [ J ]. International
Journal of Computer Vision,2013,25(13) .3214-3221.

Dalal N, Triggs B. Histograms of oriented gradients for human
detection[ C]//IEEE conference on computer vision and pat-
tern recognition. [ s. 1. ] :IEEE,2005 :886-893.

Belongie S,Malik J. Shape matching and object recognition u-
sing shape contexts[ J|. IEEE Transactions on Pattern Analy-
sis and Machine intelligence,2000,18(5) :927-944.

Zheng Shuai, Jayasumama S, Romera—Paredes B, et al. Condi-
tional random fields as recurrent neural networks[ C ]//IEEE
conference on computer vision and pattern recognition. [ s.
1. ].IEEE,2015.:216-232.

Shahrian E, Rajan D, Price B, et al. Improving image matting
using comprehensive sampling sets[ C ]//IEEE conference on
computer vision and pattern recognition. [ s. 1. ] IEEE,2013.
636-643.

Canny J. A computational approach to edge detection[ J].
IEEE Transactions on Pattern Analysis and Machine Intelli-

gene,1986,8(6) :679-698.



