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New Representation of Facial Affect Based on Triangular Coordinate System

XIAO Xiao and KONG Fan-zhi

College of Electronics Information, Zhejiang University of Media and Communication, Hangzhou 310018, China
Abstract Based on the triangular coordinate system,the generalized triangular coordinates are given to be used in facial expres-
sion feature representation. Combined with the Gaussian kernel SVM classifier, the left-face cross-validation technique is used to
obtain the correct facial expression. For the CK+- facial expression database,the recognition rate is 98. 2% , which is greatly im-

proved compared with benchmark algorithm and M-CRT algorithm.indicating the effectiveness of the proposed facial expression

feature representation method.

Keywords

1 3l

AR A R NS B W EZ X, AR A 3
UM 22 450, A A WL AE B L S e 2 A 00 2R Bt | B i 4
B BN A . el b S o A b ) AR R, — R S A
ZWRHE MR AN R,

Ul 48 B 0 BR S B LB 03 TG G 0 B R R AIE L T B
NIRRT g S, BT RS RRIE M LBPY E
B2 T A 2 %R 9. Shan %510 3% F Boosted-LBP 42 B
A HIBIE R LBP H-AE . F R SVM 15 21 43 (4 R 510 1 BE L 4%
LBP FFE 50 BF R MG B4R 0 08 IR 51 . 15 21 7] 5842 8 19 iR
BIPERE . Du 045 T S0k g 4 28 K R R CM-CRT)
AB RS W ERERG S RS RG22 I
LBP % )7 515 8 42 J5 R AR 1IE .

308 3 0 g 043 AT B L P 32 8, Ekman %5 48 TG 0TS
S R G (FACS ™, LUK AR R 19 A 15 8 578 (AU , 3 i
ZA4 AU WA A AN NG E 1. Eleftheriadis 250 4 1 T 3
A0 e AR B R D R T 58 8 2 A WL R AE 2 5 4% 5 B
Fet 2 (] , TG A% 5 4% 60 5% 7 4 S LR R AIE L o A K 1 3 B 5T 1 15T
AEGFAR . SCHRLI0]EE T8 43 1Y B i 3R s W it AU 98 2
P 3 A Ak L G T B Y ARG R Bh BT SR L T A B UG 3
T 50T . SCHRC11 W5 AN [R] 2 4 v i) 3R] B e £ 8, ThT 22
IR B A A BN I 35 43 1 BR . DA TG 1T 48 7 4 26 v R B

il

Facial Expression, Feature representation, Triangle coordinate system, Transform vector

A T 5 R () 6 A B 4%, T SR T B Bt AT S5 R B S RE R
(] B 25 A7 M 3R TR A B 1R

R FH N 2 155 i B ) 25 4k A9 3l 2545 U8 Long 45120 X 4L
A3 R ST 76 A3 M (TC A 2 > 233 -5 [ 0 0 i 36 T i 2 > 1Y
&L 28T i AP AG 5  IF R , F2 T IO AR 0 B0 19 R AE 2%
I R AT . Zhi A1 FH PR R R B 3R £ B O e
RO IR | B S LS 15| A NS M SRR s AR % =~ G

W 5 VR 2 ) A R oy 2 AR I R i e R B L BT
HRWB TR E R RA T AR RS R0 5 kR,
Hasani 28170 45 & % B # 28 ™) 45 (DNND F1 2% 74 Bt HL 3% (CRF)
oF A5 N 2 5 AR, ) o B i R R TR A v g s ) 26
Z o P A% ML 37 20 i 00 A5 it 180 130 s 180 56 3R, % 3 AN FF 8K
i (CK+ . MMI, #l FERA) FEM T LB 43 #1 . Rifai 5806 #E 1
T2 W T i A ke AR e T S B A 4% R AR Ak R R R
2] BRI R R A ) ik o RSO S A e
FRAEAY 3. Li U7 TR S B A WM& 41 T 2D+
3D (AR N H 7 %, Usman 2505 F) IR BE A 455 25 4
NG F M USRI S B A A ST 2, UAS T A A R,

4% Tk BF ST e I S R P U T A R H Y
B AR IR TETE 1 2 A 2 L 0V RR A 38 7R 4l 550 7 L AT S 4
AIF A G5 45 B3 o p ] 34 5 3 50 2808 AN S 5 the A 8
T5 B OR A = A SO AR | X 7 8 5% 1R 0T R RB AR 2
& At T 0 B 4R AR Sk AR LAY R HfE DUKS #1551 = 4k E R

AT H WL A 35 H (LGGLIE050002, LGG18F010001) 5 5% # it 151 H CRLAR W 45 5 A ) IR AR Bk St %
This work was supported by Public Welfare Project of Zhejiang Province (LGG19E050002, LGG18F010001) and College Educational Reform

Project ‘Video Monitoring Technology’ Course Construction.

WAEVEH : M i (xiaoxiao800412@163. com)



BB SRR T AR RN

251

I AT o Rt 2 82 0 552 P (8 T . Bl L 46 L S 0T 9 Y
TR NI 5 AT G D0 2 AR 7505 W P A 2803 W T T R A T Y
FE R R ATACHE T 1 v 4 219 TR A5 R 0 i 3
75 LG T B A 0 B A R AIE 3 2 T = IR AR AR R
T ARG OLRS 5 T A A I T SVM 43 28 B3R 3
BN A B R AT 1 I S 2R AR T 4R O TR A R

2 ZRLBETARRERT

SCiR[200482 1 W T T BHMG AZ TR AL B0 = B AL R R
Frobe H A TARAE ) B = HEAR TR, 45 T DU AR AR AR R
BEIE A B LR, ASCEM AR 1o E T AR RS
PO K SCrkC20 ] A% 1B =8 R GH b R i =g A br
TRHEST BB B IR B T IR A AR I T FROR .
2.1 "=

Sy TR TR I RS Bk 3R R S T R R Ak L i
NG B R R X R 9 = AR E A bR SCRRL 20/ = A B Ak A5
RMESLNT .,

WA —H P TAABC NI HHD F,.CHM A B &
CHEHEMEFILBIEHRA, A (B, ,B)OF(C,.C,),P 5K
(PP P RSB =FAECprsp) EXWT :py=p, =0,
HPRECHESR: T pr=k/(A—k)py=0—k)/
A=k Horp,

ky=(A,—B.)(C,—P,)—(A,—B)(C,—P,)

{kl[(/\,(B,()(ByPV)(/\yBy)(B‘,P‘,)]/kZ

ky=[(P,—B.)(C,—P,)—(P,—B)(C,—P,)]/ks
(D

He A O A9 30 A8 B R L, 5 AR P 7E AABC Wy = B

RN Cpys o) s 25 PRI R LA BRI AT
P.=(—p —p)C.+p A, +p:2B,

{Py:(lfplfpg)CerplAHrszy

HIU & XS FE k200, ARTSClkC20 57 4 34 i K
BARIE AE AN R R R D FEHIEE =ML N =
A bR F R WA 1 TR,

(2)

H1 =fIBNsha
Fig. 1 Interior and exterior points of a triangle
B4 8 P F=/AIESNE, H CP/AB B I0E 2 i,
KD £y =0, 14 =M BIRIEA & X, itk DL 5F IR A7 B
OB s = f A bR AT AR A5 B AE R A bR R OR
LY I LY 7 D RV 5 s

A

K2 CP¥irF+ AB
Fig.2 CP is parallel to AB

EX 17X =Mmdbn) 8V F Rl R8I Xy =
|:P4’P“\wl]']‘v}y_’\zﬁﬁzﬂé*ﬂ?WP:[P\9p2917pl7P2]T7

A, B, C
AABCWEJ&E@%?&(@Q%%W&%%@%O=[Ay B, C}

11 1
SR S

X, =0XW,=[X1 X; Xc]XW, 3
HA W2

W,=0 "' XX, )

A A BRI )T S A AR AR S SR (20 ] — 8, Hl T 0!
BOAETE Vo B A5AT T F 1M = A AR AR B A X
2.2 TTUNZRALRETHARET

N F 15 5 K3 3 B I0 (AU B A O , (HK0ORS o )
AU M58 B UL KA AU B9 AA H T 08 225 3R 5040 2 A 1
ETR] ST L Sy w0 FH ARG A ot 1 7 8 A8 b R R S TR R 1
R Ry — T A R 7R 7 2 A G R AE RS T A 19
B, T R AR B LT A AR O I R AE 5T, (Bl — A
N ASAE 528 AL R A A5 T 2 M8 Xt 55 40 IR, i 4%
HE ARG T =M TE 01 = ff Ae b EL A 0T O e 4 il L
FE R AR PEOD M AT 3R G A X 5 i A

BN R E SFE SR i€ (1wt} ot SAERAE S8, 15 P i
FAE N 1 A5 T 42 BB R E S A B R R A AR RV VL =
(Vi s Vi )i € {1, ot b B H P 3 MFIE AL 2 N (o s
is by AN Gy indy s S (O AT BAA X T Advioiy B9 = f 2k
FRAW, IW, = (piy s pi) i € { 1o e ot} b s 2L M % T 22 18 S T
PRIRBG R AE 5 B R IR AR BR (VS VS = (VL V) L€
(Toesth ) BB S (i, diyy i) AT F 5 B9 45 1E A5, 4%
ANiy'i s BT 2 CO TSRS F AL = A A bR
W AW, = (p s pli2) i € {1, oo ut) ), BEANBRAE 29 A7 7S 3T
K AW, = (ply— pa s P — b))« PR FRIE ALK 0 R
T OLFE R AW =AW, , -, AW, ", 1 J3 1% Fh F2 1 1 o< 2
Ao XETFETEEME . M T Aidni SAG L By XF N TR
R 3 A AR bR — B0 A B . R SCER 190 9 R AE A
Ry 2 . A5 8] 68 NRRAE AL, R BR 3 AU S (A= /AT,
e T 2EL R R R 5 Ol 130 4k S AN TR B IR 25
MBI 3 AT R B A L K 3 TR

Ca) A A TR RS AIE 1 () A R BRAE n (o) R0 R B B 2 ik
B3 HRAE R R AR R

Fig.3 Feature points and expression displacement vectors
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Table 2 Recognition rate on CK—+
EX M-CRT Tri_coord(ours)
Anger 74.0 95.6
Contempt — 94.7
Disgust 89.0 96. 6
Fear 84.0 100
Happy 92.0 98.6
Sadness 85.3 100
Suprise 98.0 100
Neutral 94.3 -
Total accuracy 90.72 98.2
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