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An active shape model for facial expression recognition
based on a local texture model
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lin University) , Ministry of Education, Changchun 130025, China)

Abstract : An improved active shape model( ASM) called EWASM ( expanded weighted ASM) based on a local tex-
ture model was proposed because EWASM overcomes the disadvantage that the active shape model is easy to involve
in local optimal solution in the iterative process. In the local texture model, searching adjacent information of each
landmark along its perpendicular bisector made the match position best. It improved and promoted Mahalanobis dis-
tance which measured the matching degree. Then the local texture model was extended to include the center local
texture model, forward local texture model, and backward local texture model. After that, the weighted parameters
were optimized experimentally. Thus each landmark is more closely related and the local texture model is more ro-
bust. Finally facial expression recognition experiments were conducted comparing EWASM with classical ASM, and
a RBF neural network was used as a classification in the expression recognition. Experiments show that the EWASM
algorithm solved the local minimum problem and achieved a better convergence rate and recognition effect.

Keywords:; facial expression recognition; active shape model; local texture model; RBF neural network classifier
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Fig.1 Gray information comparison between EWASM
and classical ASM
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Fig.2 Comparison of weighted parameters a,b,c in
EWASM experiment

£1 EFEWASM 5 RBF RIFIRANER(2=0.6.=0.2.¢=0.2)
Table 1 Expression recognition results based on the EWASM algorithm and RBF (¢ =0.6,56=0.2,c=0.2)
ERRAEE EFIRFIR %
RIE HAE
x5 e r=0.1r=0.3r= r=0-6r=0.8r=0.9 r=0.1r=0.3r= r=0-6r=0.8r=0.9
r=0.2 r=0.4 r=0.7 r=02 r=0.4 r=0.7
£5 10 5 8 7 7 6 6 50.00 80.00 70.00 70.00 60.00 60.00
RE 10 8 8 8 9 9 9 80.00 80.00 80.00 90.00 90.00 90.00
Ruig 6 5 4 4 5 4 75.00 62.50 50.00 50.00 62.50 50.00
AX 9 6 8 8 6 6 7 66.67 88.89 838.89 66.67 66.67 77.78
rpg 10 8 9 9 9 8 8 80.00 90.00 90.00 90.00 80.00 80.00
FI ] 8 6 6 6 6 6 5 75.00 75.00 75.00 75.00 75.00 62.50
i 10 9 9 9 8 8 7 90.00 90.00 90.00 80.00 80.00 70.00
PHRR D — — — — — — 73.81  80.91 77.69 74.52 73.45 70.04

£2 ET EWASM 5 RBF FRIFIRBILER (2=0.5.0=0.25.¢=0.25)
Table 2 Expression recognition results based on EWASM algorithm and RBF (e =0. 5,5 =0.25,¢ =0.25)

EFRAIEE IERHIRBIR %
RE  HE
x5 e r=0.1r= r=0.4r= r=0.6r= r=0.1r= r=0.4r= r=0.6r=0-9
r=0.2 r=0.7 r=0.8 r=0.2 r=0.7 r=08

£5 10 5 6 6 7 5 5 50.00 60.00 60.00 70.00 50.00 50.00

RE 10 8 9 8 8 9 9 80.00 90.00 80.00 80.00 90.00 90.00

e 6 4 5 4 5 4 75.00 50.00 62.50 50.00 62.50 50.00

AX 9 5 6 7 8 6 7 55.55 66.67 77.78 88.89 66.67 77.78

el 10 8 9 9 9 8 8 80.00 90.00 90.00 90.00 80.00 80.00

FI ] 8 6 6 6 6 6 5 75.00 75.00 75.00 75.00 75.00 62.50

5T 10 9 8 8 9 8 8 90.00 80.00 80.00 90.00 80.00 80.00
TiRE % — — — — — — 72.22  73.10 75.04 77.69 72.02 70.04




F3H

PR, % BT R ASM EE K ARREIRG

- 235 -

2.2 EWASM 2:3008

& 3 FIE 4 2 5204 FEIB A T 548 ASM
5 EWASM B8RSR, 440 ASM Bk 5
KR 15 KRB RE R, AR 1 EWASM
BRHRBEENR T K, g ASM Rk ¥, 7+
HIEfRURENE, 55 ASM BIA7E AR JBR 5W
EALEM R A T 451R, T EWASM 555558 o R 1E A5
Z IRV EARVE R, BT LAK AR 22 5 K9 o s o] 22 58 VT
AR, B SRR 45 R R P48 1 EWASM B kR
O TEREE, R TSGR E. FHE S b, T
PG AR FE B R T, EWASM Bk R A MR
R\ B FRESE ASM WERVR, G5 ASM Bk
TEREAL B RLE TR, 3 H EWASM FHZKi%
RREE D, I IIE T EWASM B3k B9A S

(ay¥iii ik

B3 fEg ASM BEMHERTRE
Fig.3 Classical ASM algorithm search performance
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B4 EWASM HZEmERIE
Fig.4 EWASM algorithm search performance

(b) EWASMIEACS

B 5 f£4% ASM 5 EWASM ®H ik xttt

Comparison of search performance between
classical ASM and EWASM

2.3 E-T RBF I M %E4Sr KB RITIDA LI
2.3.1 RMWRA LB

¥ EWASM Bk 5% 40 ASM Bk iR 1E IR F
SERBATILE, WK 1 53K 3, Kl et mnt
HARBXRFRINEE -, RPRAERE R
Br Kk R 0.1~0.9.

Fig. 5

#3 ETHEY ASM 5 RBF RIFIRHE R (2=0.6.6=0.2.¢=0.2)
Table 3 Expression recognition results based on classical ASM and RBF(e=0.6, 5=0.2, ¢=0.2)

EFRAIEE IEFHIRAIR/ %
RE  HE
x5 e r=0.1r= r=0.4r= r=0.7r= r=0.1r= r=0.4r= r=0.7r=0-8
r=0.2 r=0.5 r=0.9 r=0.2 r=0.5 r=09

£5 10 7 6 6 7 5 5 70.00 60.00 60.00 70.00 50.00 50.00

R 10 7 9 8 8 7 7 70.00 90.00 80.00 80.00 70.00 70.00

Ruig 4 4 4 4 4 4 50.00 50.00 50.50 50.00 50.00 50.00

AX 5 6 7 5 5 5 55.56 66.67 77.78 55.56 55.56 55.56

el 10 7 8 8 8 8 7 70.00 80.00 80.00 80.00 80.00 70.00

FI ] 8 4 4 5 4 4 4 50.00 50.00 62.50 50.00 50.00 50.00

i 10 7 8 8 7 7 8 70.00 80.00 80.00 70.00 70.00 80.00
ViRE % — — — — — — 62.22 68.10 70.04 65.08 60.79 60.79

ME3HHLIAN, S r =0.4 /0.5 i, &% R

ASM HyRAFIRA R E By 70. 04% . | B SCHT A 19
R1IWMR, ABEAFANERREE R 53
EWASM “F =5 R BIR MR R (E N 80.91% , 18
LT 124 ASM Bk, FRRIE T EWASM B kA

2.3.2 AEHXARTRFEFRN LB LK

72 2.3.1 FWHRBIRAN LI, Wik 10
MANESVGFEARP R 10 M ARMHEER, B TH—2
LAl EWASM Bk By v 470, A SCBUE Y SR A A
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MR, FRUCR A RBF #1248 73 K TR B
WAL, Hh Ul S A B B JAFF S8 R 6 f
THERFEGRIE 126 18, WA S 4 ik
PR BRI G AR R, 3 70 47, R &M RE
HIREAECE 50 10 8. EWASM Bk 5154 ASM &
BHRBIRAERINR 4 585 iR, RRaERE
AREr K 0.1 ~0.9, Hd EWASM B3k A

Z¥ab.c50.6.0.2.0.2. F4HYr =0.5 0.6
it ,EWASM B MRIFIRANBEE N T5.71% , 3K 5
i r =0.4 f10.5 L4 ASM BRIE R RE R
H65.71% , IR IIA SR I ) EWASM Bk BA
AATHEFRIARCE B B T AR ERYIGEAT A
SRR PR AAF, R H IR REE 2.3.1
H R LI IR AR .

#4 FEHATET EWASM 5 RBF R{FIHALE R (a=0.6.6=0.2.¢=0.2)
Table 4 Expression recognition results based on EWASM and RBF with different samples(a =0.6,5=0.2,c=0.2)

ERRGISE ERIRAIE/ %
FE R
. ﬁar=0.lr=0-3r=0-4r=0.5r= r=0.8 r=0.1r=0_3r=0_4r=0.5r= r=0.8
r=0.2 r=0.6 r=09 r=0.2 r=0.6 r=0.9
A 10 6 6 7 7 6 6 60.00 60.00 70.00 70.00 60.00 60.00
RE 10 8 8 8 8 8 7 80.00 80.00 80.00 80.00 80.00 70.00
E 10 7 7 7 7 6 6 70.00 70.00 70.00 70.00 60.00 60.00
BX 10 7 7 7 7 7 60.00 70.00 70.00 70.00 70.00 70.00
10 8 8 8 8 8 7 80.00 80.00 80.00 80.00 80.00 70.00
EBH10 5 6 6 7 6 6 50.00 60.00 60.00 70.00 60.00 60.00
wF 10 8 8 8 9 8 8 80.00 80.00 80.00 90.00 80.00 80.00
PHRAE P — — — — — — 68.57 71.43 72.8 75.71 70.00 67.14

#5 TEEAFTETFES ASM 5 RBF RIFGRHLER(2=0.6.6=0.2.¢=0.2)
Table 5 Expression recognition results based on classical ASM and RBF with different samples(e =0.6,5=0.2,c=0.2)

ERRGISE ERIRAIE/ %
FE R
. §S[Er=o_1r=o.2r=o.4r= r=o.7r=0_9 r=0_1r=o.2r=o.4r= r=o.7r=0_9
r=0.3 r=0.5 r=0.8 r=0.3r=0.5 r=0.8

A 10 5 5 6 6 6 5 50.00 50.00 60.00 60.00 60.00 50.00

RE 10 7 7 7 7 6 6 70.00 70.00 70.00 70.00 60.00 60.00

ZE 10 6 6 6 6 6 6 60.00 60.00 60.00 60.00 60.00 60.00

BX 10 6 6 6 6 6 6 60.00 60.00 60.00 60.00 60.00 60.00

10 7 8 8 8 7 7 70.00 80.00 80.00 80.00 70.00 70.00

EBH10 5 5 6 5 6 5 50.00 50.00 60.00 50.00 60.00 50.00

wF 10 6 7 7 7 7 6 60.00 70.00 70.00 70.00 70.00 60.00
PHRAE P — — — — — — 60.00 62.8 65.71 64.29 62.86 58.57

2.4 ETF EWASM 5 RBF WRIE RN GRS
T EWASM B 5 RBF &M K41

ZRERINELBREREZN, ERRAERER

80.91% ,IRFIBCERZBLAT 2 AN TE R 0.
DACRFBIRA LR R BB RBEHLT R

YESu i 2 P S i A, AT &0 40 A, A X At
ASM 7 IR E MBI TR B BN BREE
SEBR (BARAE AR fir B9 VR 1 VT BRFE A, B RBF
RARSZ L.

2) FRE G H— R BRI LB RN, &
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—WEBRITERE SRR, HILERR A . Fln
B 6, (a) fM(b) AR A" FEM“ BL” &
&, Bl TREZEAI TR RIS P HE"F
185 (c) BB v Je 2 “ BB, B LB gL iR H5
(d) B“BR” RBHHEBIE” B

B 2

(a) (b)

Bo6 RBIKMAREES

Fig.6 Examples of unsuccessful expression recognition
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ARG ASM Bk EABARRZAM 1, 53
Ha A BAZBARRRMLEOALE, R/H T —
PR SCEAR B ) EWASM B3k EWASM B3k
X AR AU DU AU B B S R B B AT T, AT
B3 TY RINBUR IR SR, Ik HAR R AL
SHHAT SRR, (A MRE R B2, A RO
R T RE B/ AR, Lk R B4R H i) EWASM B
HRATTHAARE, B KB, S
SR T EALHYWHE], 4B T RIGIRAIR. b TALEH
ASM R etk — g iy IR RARA , iR £ PRI
ARAE A 7 S B TR R P SE 3, R B AR IR
Byt RA T AR IR R, X 2 SE 2R B sh AR
TEIRAIM LI = F B LB SLhr DL Y K 8.
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2011 International Joint Conference on Fuzzy Engineering
and Intelligent Transportation( FEIT 2011)

2011 Intemational Joint Conference on Fuzzy Engineering and Intelligent Transportation(FEIT 2011) ) will be held in
Xi'an,China from 10-11,December,2011,which will provides a unified communication platform for researchers in a
wide area of topics from pure and applied mathematics,computer science,engineering,transportation and other related
fields. The theme of the plenary session is"fuzzy engineering and intelligent transportation"featuring invited speakers
who will further explore this topic that is so significant in these fields. Concurrent sessions and a poster session will cover
a wide range of topics and issues,including both contributed papers and special sessions developed on specific themes.
Topics will range from the theories to the practice methods and technology; it also focuses on applications,while also pres-
enting fundamental work. The contents include regular papers,short communications,and reviews. The objective of FEIT
2011 will bring together researchers working on fuzzy engineering and intelligent transportation, and bring together re-
searchers and practitioners in order to foster the collboration on research and application and present and discuss open re-
search problems and novel applications.

Important Dates.

Paper submission: ; August 15,2011

Acceptance: September 15,2011.

Camera-ready: September 30,2011

Early registration:; October 20,2011

(onference: ; December 10-11,2011

E-mail: feitconf@ 126.com,feitconf@ gmail.com

Webstie: http: //www.feit-conf.org/index.html
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