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Abstract; Communication in any form either verbal or non-verbal is vital to complete various daily routine tasks and
plays a significant role in life. Facial expression is the most effective form of non-verbal communication and it provides a
clue about emotional state, mindset and intention. Till now , facial expression recognition has been successfully applied to va-
rious fields such as safe driving, merchandise sales,clinical medicine,and so on. This thesis explores key techniques related
to facial expression recognition. The main work and contributions are as follows. A dynamic facial expression recognition al-
gorithm based on multi-visual descriptors and audio features is proposed under unrestricted conditions,in which dynamic fa-
cial feature extraction was conducted based on local spatial-temporal feature representation via multi-visual descriptors. Fur-
thermore, the combination of video and audio features improves the recognition performance. Dynamic time warping based
on timeline segmentation and covariance matrix proves to be effective in analyzing dynamic expression sequences of different
time duration. To improve the generalization performance of facial expression recognition model, an integrated decision-mak-
ing strategy based on weight voting by multiple individual recognition models is introduced. In order to effectively learning
the weight for each individual recognition model, the method of voting weight learning by random re-sampling and the meth-
od of voting learning based on comparative advantages of individual recognition model are proposed. Finally the above en-
semble model is applied and the recognition performance is further improved. Experiments on AFEWS. 0 dataset validate the
performance of the proposed dynamic facial expression algorithm.
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My b KR A PRI N Accl)) = Ace,

g b ST LR TORRE, ] N AT R 4
A AR A 2 5 O BT 7E N 4 T
SRRt R B UCH ;T N, A% 1 AR SR
1,2, LOETF EARTRAE I S, ARSI A, X
BRI A S0 TR T
Nl Nl

W, = =7
2N
=

N
6.1.2 EFAMESKERIEATRBIRENES S
2 SCHRL9 TR B B 56 A5 E T M 0BT, 3

(11)
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140 H — B T4 3 A RUAR X P 34 i 5 SR AL T
207 A AR (1) X T h—Fh A AR AL, D
ST A TR A A A AT AR U1 B8 48 X f0 3,
PR, A 0] L 38 5 (2) X T — 2 A AU A
B, DAIX A ASE R e 248 Xof (0 38 di 3553 1 S AR U300 A B g s
HE, PEFN A A PR TEUNASETRY (1 A X O, K 45 A A
PUINB AL R R LA T3 03 G AR 1 ~ 10, H:
73 10 7308 IO 246 X 010 4 fi R ) S PR U 4SS 5L T e
{7 B DDA CROR Y e - A N R % N AR i B
PRI R RS 3 4% BR L) i Ak, e 4 0 T % DA AR Y
FAXF A AE R IT 535 (3) H5 HIH — 1k, 75 3] 2% PR 1 4 A
hyL=1,2, LA AR A5 R0 STRRACE. T T F
145 R4 0 S 0 3R,

Stepl. & T A A B UL, SR H = {hy by, oo by
g MR B by 1Y SR AR Ace, , LU0 ~ 1 2
[B] )/ NE e , T Ace = { Ace, ,Acc, -+ ,Acc, | .

Step2. TR AT Y 1) R XT3, 15 H
WAFEHAF sy N 1,10]

Acc, - ~ min | Ace, }
r = R x9+1,0=1,-,L

max {Acc,} — min {Acc,}
kell.2, L} ke ll.2,.L]

(12)
Step3. e FAHXIEH Al T2 A AR R ) )9
— AL 15

w, = =1, L (13)

FF6.1.18¢6. 1.2 Frii iR e wiFh 7 X8l T4
FACEMAETZ )G, 456 PLS 8% C-SVM RIA] #E47 R
HIREAS R PR
7 LRS54
7.1 SEIEE

22 T8 2 o BRGR FE A — B N A RS A i
T8 B2, R, S R R Y O g A
RS U 1 i 2 21 B8 T 51 R A DoG ( Difference of
Gauss , il 223 ) JE P AR HEAT R I — 1L, M A AR 4R
HRY 128 x 128 [ A 218 FEMER F A = A B 0
REHTIE F 64 x 64 K/ i T PIn9 AFEWS. 0 #
AL G AN BN MR 5 5 AR R B, R, &
BRAEASE o I AR RGBS 9 261 R 7 90, A5 30
H 700 4K IHEUL T I I 24 366 4~ 16 EZ 7 51
F B IESE 539 AR G T 50 B I 2 . 28 4o 11 Ak 2
MEZ G , RERZEEEAB R BSAE R B2 A
JG B REAS EZ, (R I R B R 0 30 A B 1
FNE W . PRI, X F 00 2 A8 2 1 i B0
DRIFRIE U R BL, OR 5 — M A2 i) 3% 1 TN YR Y

PRy FERAT N R Be Rl FH B 215 ot i) et
7.2 ETFSMARERFRHISREFERIE

WAVIEFIGEREALE AFEWS. 0 T Z R 5
FRAE. T 3 W0 0 8 BR800 SRR A1 7 Ak 38
RN R AR S T A A B B URRAE ()
HARG R
7.2.1 EF MBH HOF 10 FIEH A

HOF FREAIF 1 B2 0 2 19 G S 2 3k 1 RH 408 i) 21 1 i
NG IR AT M 5. 48 — s RN
FEAH) " RAGHICAR” A BINZAE T AR P9 AH SR PR iR 22 18
B T, il B — A 06 T ARG A2k 7
JERATEAR” .

PG A B, LG I ) B e B2, Ok
DL R (R 4 A B i (L, R I 26 4Bl HOG A AR 58 0 =X,
#1 K H 5 HOG FRER A rh AR R/ S 80 & B 7 6
HIEAR” i —IF 64 8 R x 64 BRI EE, B4
AN Ccell) FIR/NH 8 R R x 8 1R R, B MG I
J51al EO7 EEACR 9 AN D7 1) 5 & AL LA 2 x 2 A7 JRy #4
— A EMG I (block) , I AR BRI 4 440 ; DL
B 7 AL U R e, oK P s T L 1), AH SR R R
1 E B3 50% .

Fp—IE 64 2% x 64 R R WL EGR, SHE T
x 7 =49 NEUR P A BRI 4 <9 =36 451
iy w7 B I TR 8 49 SRR BT
EIRFAE R 34, H3 B AR B2 AT 2 18 A A 1R 49 x 36 =
1764 4t ()63 ) B B 3R

TR ARG 7 5 B HOF B 7 Rk, &
SErERT R b iR T e AR” Sl = B 1R
T [B) B A MG G I T ) 5 BT ) (8 1) £ 5 =
BOE ) O HR 4 15 3 06 T sh B RAE P8 1) —
AN 1764 x3 =5292 4 ) HOF 777 I8l 1] & 438, MBH 4%
fIE5 HOF FRE T3 AL, % T B> =45 BRI 51
A48 1764 x 3 =5292 4y MBH H J5 K FHfiE k.
7.2.2 BEFEEENHEL

1E32 I HOF \MBHx i1 MBHy $3:4F B, S T 44 o 4
Tt Z (B 22 5, 43 llis T L1 - Ju%0R 12 - %k
SR AE ] AT AT AL L1 — 3 55000 30 Ak B 2 1) &
A TCEBRLAM R L1 - 8, L2 - a3l [0 R &
] PR JT R BR LA I 1) L2 — i [ i v = {x,
Xy, x, P L = YO AR AT

norm(x):‘x,‘+‘x2‘+---+‘xn‘ (14)

X

=1,2,n (15)

i ~ norm(x) e
[« = {0,000, | L2 - BORE AL AR an R

norm(x) = /x, + x5 +-x (16)



1650 H, ¥

EE ¢ 2019 4

: i=1,2,n (17)

" norm(x)’
x; a8 Gl L1 - YR 12 - SEBORTEAL IS R 25

SRR AR M T L1 - 35800 — 4Ly HOF
MBHx MBHy F#ik, >R F 12 - JE %4 — 1L 1) HOF \MB-
Hx MBHy F§ ik GEHR g AR 15 1 5.

IEAh, %5 F HOF \MBHx ,MBHy 41, PR A it 2 4l
PR SHAB AL AL ME B, BT BRE S5 R R 1
BELBURHIER 55 TR AR R R, AT g
A G- HOF MBH Rk 2 Fil , AHEATHE S AL IE.

7.3 KWERER

BATIIET LA RRAE 20 A L DA S R AIE 5
WRREALG 7 3K, S5 B AN R 2R B 2 R R R 17 8 25
FER 2 N3 2 ron fE R uEAE A 4 b T
IKSVM linear SVM LJ, } PLS 432 % i1 FE 5518 1 4%
JF45 3 ~ 19 X N B —47 BRI — A Tl e A
A G A FFEA A T X M or BRI B — A4k
TORBERL. X T3 R B A, SIS 45 R R W] T A i 4B
SREAR I TUN R 2%, 3 T Mk SVM Rl PLS Zp 585 1 3=
5O BOFOMRCR B dr. Rt , B 2k T PLS 432540k
At SVM T AFEWS. 0 I 4R 11 4326,

K2 FEWIESEFMMKE L, E T IKSVM linear SVM K PLS K BRHIRIFIRANER

FIH R BA PUIHE (% )
A=
FRHE Sy AR IESE A

1 Baseline ( LBP-TOP) {3 : EmotiW2015 3% $££H 21 34 $2)t IKSVM 36.08 39.33
2 BRHIE 2 SVM (¢ =256) 31. 14 - -
3 PUATAHRAE (SIFT) IKSVM (¢ =0.5) 36.34 - -
4 PRAFFE (12-Normalized MBHy) IKSVM (¢ =0.5) 36. 34 - -
5 PIAFAE (HOG) PLS(ncomp =4) 39.34 - -
6 M4 ( LBPTOP + HOG) PLS( ncomp =4) 42.90 40.81
7 WUURRE (HOG) IKSVM (¢ =0.5) 41.53 - -
8 FHA + WS (43He 2D DCT) M SVM (¢ =256) 40.43
9 AR + A% ( Gabor FFAIE ) 2Pk SVM (¢ =256) 43.44
10 WUAFERAE ( LBPTOP + SIFT + HOG + 12-normalized MBHy) IKSVM(¢=0.5) 49.19 - -
11 T + L% ( LBPTOP + HOG + MBHy) 2tk SVM( ¢ =256) 48.63 - -
12 T + IS5 (HOG + 12-normalized HOF) 2t SVM 48.63 - -
13 FH+ B (HOG + SIFT) At SVM 48.36 - -
14 FH + MU (HOG + HOF) 2Pk SVM 47.81 - -
15 REH 1 — — F5 00 + B4 ( LBPTOP + HOG) 2k 1k SVM 48.08 46.94
16 BRI 2 — — 595 + P (LBPTOP + HOG + HOF) 2 M SVM 50 46.38
17 MR 3 — — F50 + W% (LBPTOP + 1.2 — normalized MBHy) 2k SVM 50 42.86
18 FEH 4 — — T+ M4 ( LBPTOP + HOG + 1.2-normalaized MBHy) 2B SVM 49.45 46.94
19 H + VAT (HOG) 2Pk SVM 44.53 43.60
20 F TR RAE AT A E S A M Z IR R E R (g = 1) 50.82 L

Z 5Tk B1%309(6,10,15 ~ 19 17) (186/366)
. BT RO E R A TP A 2 S I 2RI A L (q =2.5) 51.09 o

Z HEBAARREK B 1% 19 (6,10,15 ~19 17) (187/366)
” T AN FEATIRE X G 3 A T B SFA T 25 2T 11 Z2 R IR R 42 pi 51.09 L

(6,10,15 ~19 1) (187/366)

FESEIR T BT LR LB ARAE 20 & B o3 2 45 A R0
M3 2 J5 5L AFEWS. 0 35 5iF 45 P 45 5%, 7
AT 38 BB R 00 1 BE A i RO R R 2H 5, B AL T
PCA [RFAE R, KR M RE 152 ).

PCA ( Principal Component Analysis ) [ 3= 2 JE A8 H]I
S NG 1 3 [) o I 4 — 2 AH B TE A8 1 AR ARl
B AR bR I 1 5 B R A B R DDA DG Y. H
S AR AL 1 Uy 05 25 0 W, A5 B P 7 22 B
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FAVARAIE (L B G AR A B T 5% 17 ) AR A o] i, 6 R SRR AR AEL
s K (RIS 28 850 K) 1 k AN I 6T 07 () AR [ i 2H A
FELRE . X RE 0 AT DA A A SRR 5 4 B0 1 e AE 25 1] o
SEPBHRFIE B R 4E. SR A% PCA BRI FEANE

WA REARRERSE X = {x,,x,, x| ,x, eR"i=
1,2,--N,XeR""

Wi REABARAE Y = 1y, .y, o)y e R =1,
2,--N,YeR""

Stepl. KIME, BI43 30 3K B 50 B BIME, Z J5 BT A 51
PR A bR 0 0 2 LT iz ) 344

Step2. if%;ﬁﬁi%%ﬁf@lﬁ)ﬂfr

Step3. FERFIE(EL 5% J7 oK B Jy 22 KE ME XX i)

FHUEAE S RAAE )

Stepd. XAFEME M K BN/NHESY , i P Hb i K &
ANFFAEAE TR IS R 1Y) kAN FEAE 1] 3 23 54 AT 1)
e 4 BURRAIE ) 46 [ P

Step5. Bl Y = PX

S PCA J5 s [ 4, 4 5 AR AERE 3 1 45 48, 1
ERMERER] T 637 4E. X FE4E T 5 R ERE AT HLEL,
SO AE IR P RE Sead B A 2 )5, FRAE U R B IR
TRBEAR. TR BIEE R AR Z R, e 2 Rede sC
10 Y. 3xX HL 25 T U O B B A 42 58 45 SR 6 0L 1) 15
TN RULE 35 1E 42 SO AR B V7 o 75 21 B VR VA .
AE T, FRAT1 5 K HAC AR 1 ~ AL 4 4351 %F
MR 2 (15 18 47, 3R 2 KT MRR BB Y L 50 3%
BT, R R T e 2 TR A AR 7 N 4 A R 3k 4 1 TR ) R
39.33% 36. 08% , A< SO0 A5 HY 4 11 PR 31455 AU AR I 4k
AR RIEEE E RN ZIRF] T 46.94% (49. 45% . fEAY
PUNTERE A W] B . W&l 7 ~ B 10 B, 43 s
TR T ISR 4 KX N TR VR AR A R

0.00 0.08 0.02 0.03 0.05 003 4

013 0.00 0.18 0.18 013 008 -

Sad 0.10 0.12 X X - 007 4+
Surprise 018 0.07 022 0.07 - 0.02 018 4
%, 9, 4, 94 & <,
%)f) /%’(, ks 6%90 G["}\ g %«‘ .
5 + 4 (8

7 I ——JET “PB(LBPTOP+HOG)+ 54" FRAE(97074E) K
LEPESVM(c=256) B AR P e 4t L. P SRR UIZRAE7008E
A BEAE366HA
7.4 EFMERENSNMEIRARBERRK
T A A AR TR IR TR 1) 27 > R b 37 T B Ui

021 0.07 014 - 0.14 007

7
N/
S

8 R ——JET “WUI(LBPTOP+HOG)+ 541" 4H1F(97074E) I
AMESVM(e=256) IR s 4 0. Horr: UG YIZREE 7008
A PHAAES39MEA

Angry 0.71 0.05 0,(']7 0,65 0.05 0.05 0‘02 b
Disgust [ 0:21 0.15

Fear | 025 0.00
Happy [ 0.05 0.00
Nentral [ 0.09 0.09

Sad [ 0.09 0.10

Surprise [ 816 0.07
. .

K9 Fimd-—ILT  “YAI(LBPTOP+HOG+L.2-normalized MBHY)+
T HRAE(149994E) B 28 1SV M (c=256) I Sh IF AL e e 25 5.
Horpr: JFIRYIZREETOOREAS . BiiEEE366FEA

Happy} o006
Nentral|- 0.02

Sadf 017

Surprise| 0.15

%
3

F10  ERI4-—FEF P (LBPTOP+HOG+L2-normalized MBHY)+

LA HFE(149994E) L ZEPESVM (c=256)H IR AL B 3 45 28
Horp: JFURVIAETOOREAS | AR S39REA

RO 52 AN 10— 20 R v s A 3 R P fE , FRAT ]

ZERR2 MY SR 6,10.15 ~ 19 Feit 7 AR IR

R G55 AS SCHR M I W RN AR 27 ) 7 AT T B T

RS T 3 22 A AU B 10 4 ok 3. HCAE B0 ik

£ ERPUNPERERT DA4R S 2 51, 09% .

8 4HiE
A GE4A AFEWS. 0( Acted Facial Emotion in Wild)

BNASFRNGIE AR T —Fh L T 208 08 1 B R
R R0 1 S SR AE PN k. ARot o T B A
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AR A B A A 7 51 B R AS S A O Bk — P ks
TRWERBIE I Rz (R RE. HRASCH AT Z AL
ZAL RN AT LAAE NS T 1l AT B A HEA T AR A
WAL PR g F , T] LU B AU AS T A7 A R B
F14 T FMT , DR AHG A 2 A7 LARAE AR 119 Tk B T LA 2%
BT W AR E B UIREAS o B S AR il A2
B B8 1] 450 Ok 5 A7 P IE 52 5 B T 22 A 9 1 X A
A EUR I RAE 2R IAR I, 22 3 CNN BRI JE &, B B 4
BRIAIE L, T LS AR R A LSe35 DL Z R B 1
TE O FRAITRE A AL 5 5 T 10 18] 4l i AL 4] b m] LA
ARG — AT BRI | o) 45 R = AR T R 2 ik 1)
B SR A 7 S5 B ) I ) B MR 5 2 T L 0
DRGSR & LA S Z e 7 R Ul R, T L%
JEFIAAE AL

S5 3Lk
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