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Facial Expression Recognition System Based on Multiple Feature Integration

WEI Ran", JIANG Li”, TAO Lin-mi’

( Department of Computer Science and Technology, Tsinghua University, Beijing 100084 )

Abstract Based on the analysis of the characteristics of different expressions in the human face, it was found that using
the same method to extract the facial features cannot maximize the availability of information. The lost of useful information
and the redundant computing may reduce the accuracy and the performance the algorithm. Aiming at the three specific parts
on the face-mouth, forehead and eyebrows-which makes the largest changes in shape, texture and distance when facial
expression changes take place, a new multi-feature extraction method is developed. To extract the features, it applies
template matching on the mouth, edge detection on the forehead and contour detection on the eyebrows. The integration of
the three feature extraction outputs becomes the final result of the system. Experiments validated the algorithm with
stability, effectiveness, a high recognition accuracy and fast running speed.

Keywords facial expression recognition, multi-feature extraction, template matching, edge detection
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Fig. 3 Flow chart of the algorithm
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Fig. 4 Detection result of human face and eyes
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Fig. 5 Common shapes of mouths in different expressions
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Tab.1 Sources of the mouth template library

HI (%) B3 R a5
60 HIS 5 MK BB TR BE TR e X HE B, B >
30 FGNET A Ji5 215 J%¢ VAN 0N 3% 6 4

Bt B X LB, TR

10 He ik S L AR O

Horpr, Yale A 2219 A8 2 A B &1, i B X L
BERG , T Ar il A TAE N WE T L A B4R, FGNET
NI RIEER R LR 2 HEREE A EIRBX T
JE TN 53 FR B BAR, B DIAASCRs FoAE S X — S0k
FRERIANTT . TIAME N B T — SE KRk G A
Jok €2 0 4B W R, AR — 2B S8 S AR

e 28 1 B AR R AL 6 4 b AR B R R S ——h
PE BRI B LKIF LR A, B AR 10 A K EE
B
2.2.2  DUCYE FEE L

E VE L 553 v, DS () 915 BBl 2 52 ) 3% 1R S50 R 1
BERZZ —, WHEH K, SR8 20T H LA
SR, B AR B 5 3 B /s AR 7T e 45 Ol A 1
55 o A0 AL A 3 2R R R A

A A X K R B SR K A, i] LA



5510

R Y (SN 2SR RS

B RERNRS 795

WAL 6 JIT 7 B ML

6 W ELAE S P B 07 B ML
Fig. 6 Example of locating mouth

X — B B ke 156, B B S8 A Ak TR T
7 RN e R NS S o Wy 67 e = 1 B s
T AEZKF T3 ), A M A — R 23t HR A for
BRI E 6 i 3 5 A B P4 LR, B (E 2
K B 2L 5K AR 9 i R (B 6 AR 2 AT IR A
BRIV Sy 1 2 B 1) 56 2R 1 17 0, A W B A B R
AT L) o ICERE 388 2o ) RS B U HIR A 0 g 45 SR
BRI I T RT B A A A 3 R 4 /0 30 S A 1 1 43
Z—,

2.2.3  DUTCASE AR Ab B
TE R AT VUL 2 Rl , 26 20 % D e B b A — 2 14 4k
i, Horb R B R AT RN ERE . BT
mé?%ﬂ TE R T RN, A S W s BRAR
R/ 227

ELR T v 2 W BB 7E A /N BT P e IR i
() A SR AT 48 5 o 31 Y B A K B BRI R e AR
2 9 B BT 69 LR /N o T S AT e R I O W
JIT A3 PRl 5 B R 1/10 5 B AR 488 455 Al K/ 45 L 491 46
JICRIAT o f b AT DA SR 2 1 il | 75 3] — R 5
B, I E T BTR .

2.2.4 Uit AR

V- 4 T 1 o S A Al A T 1 T A T AR A
B EHEATICHC . WREMR KN Wox H, BB K/
Kwxh, W—EEFW-w+1) x (H- h+1)/\_fu
PR AL . AR R 8 BRI R AT A E
T IE o

P v 6 5 5 Sk R I R 4 A N B AR, PR £
i Sk A VC AL B

B X 4 Al fiE
FilE R:

A B T TR AR

P74 R 1 3T A Al

Fig. 7 The mouth templates generated by zooming
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between eyebrow and eye
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Tab.2 Combination of extracted features
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Tab.5 The number of successful recognition points in

each feature extraction algorithm

IR A E (A4S

s

PEE O w2 B RE el wWHR hiOF
g 14 13 8 11 14 13 11
4% I 14 14 14 14 14 13 14
7 14 14 14 14 14 13 11

T AR A AR SO 14 A4, R A K 7 T A AE i =2
TR 2 e X — B vl R A LR ) o 4 AL AR

MR LU B, AR08 | % RTZ 50X 3 il
17 1 AR I3 e, A AR DR IRC B8 A I e B R
Bo MAE A7 AR I 26 W AR A I 6 2 35 R AIE 1Y
AN 107k BRSSO S , 1X dR  f] ZAR
Bl J T A e 0 5 R AT B e A S R IR N 2 —

BT Canny 31 G A6 0 14 45 J8 #6055 05 T8 18 2 AE
RIS 711 4 52 o €67 /% i Sl 1115l s <0

5 JE G I B0 3 o D0 3 B 358 LA % 0 3 2 HIR s 1
IR BB EL B R o i I ROk ] fiE & F BUIRBR 14
G5 KGN 5% e, AT 2% 2 i B 5 6 5 T i 340 MR 5 ) 2 5
BUA TS IRW R ICIE > B o 3 )8 R i 7 i 3o 7 o
T BEAY B R R A AT P L -

(D)JEE L, 5 IR A BE B 46/ 2 %
—h, BTG AR EE B B 7 6 X 00 JE B S IR

(2) SEH AR B ™ 40 T )8 B 5 IR A X 7

BT RL L AR DL, 4 A RS I TR IE A R
iT 100%

3.3 RERFIAFNER

B 3 Bl ISk B 5 B — R, HES L Y
7 =X Hh e A 45 2R LIS RN 14 R o

MIET 14w m] Bl 3 S i L % BRCE (1A%
Iz AEGX 4 RS EAR A 5 X 70 B R A, % R G
A PR AR AR R, BT AR IR B T 100% B9 1E
B, W2 AR RN B IE B RO 92..9% 5 T X T S AN
WEXWAZ G RE GrRm B SR %E A,
WE N Iz S M E A ), i TR Bk R
Bl TR AN [ o B AR A BE AT R AR 4R B, B A TS
Oy IR RN G RN BT A R BT B4 T AR UL PA) B A



55 M B} RA AR ZREE R RS R RS 799
TP BBk 14 DAL VERS. O AR ES, (A RERE
" 14 14 14 13 12 o 7
2 7 s
N
g

FE omX B KE R ER O OEE
(BEE)
K14 sEa R4 R
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Tab.6 The number of test sets successfully

recognized by human eyes
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human eyes and our system
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