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Abstract

Abstract: In order to overcome the problems induced by illumination andocclude in facial expression
recognition and reduce the time required by sparse representation classification, the facial expression
recognition algorithm withfusion of HOG feature and improved KC-FDDL dictionary learning
sparserepresentation is put forward. Improved K-means cluster and Fisher discriminationdictionary
learningis implemented on thetraining setgenerated by extracting HOG features of normalized expression
image.Facial expression classification is conducted by thesparse representation with weighted residuals.
Experimental results on the Cohn-Kanade databaseshow that this method is lower time-consumingand
more accurate for similar facial expression classification than other facial expression classification
methods.

Keywords
occlude, HOG features, KC-FDDLdictionarylearning, sparse representation, weighted residuals

Recommended Citation
Li Ming, Peng Xiujiao, Wang Yan. Facial Expression Recognition Based on Improved Dictionary Learning
and Sparse Representation[J]. Journal of System Simulation, 2018, 30(1): 28-36.

This paper is available in Journal of System Simulation: https://dc-china-simulation.researchcommons.org/journal/
vol30/iss1/4


https://dc-china-simulation.researchcommons.org/journal/vol30/iss1/4
https://dc-china-simulation.researchcommons.org/journal/vol30/iss1/4

Ming et al.: Facial Expression Recognition Based on Improved Dictionary Learni

3065 1 %é}ﬁ/ﬁjﬁ%#&@ Vol. 30 No. 1

2018 4F 1 1 Journal of System Simulation Jan., 2018

T B 22 X SR S IR 15 R

1,2 =~ 1 2
g2 BAE)!, 13
(LB A 0 TR B, TT70 T 3300632 M SULARAE I ZD2E B0, Y13 FEE 210016)

WE: A LRARERTEGRA SR TR, BIEET RGP, RS HRETI LGN, 24
—F e HOG 4§ 4EF2 2 % KC-FDDL(K-means Cluster and Fisher Discrimination Dictionary Learning)
F A 2 T Fp K T AIAMEE NG IR F 2, X /T —1L 5 87 % NG B IR EEIR HOG HLEA R D % 5, %19
G RELATHL A K-FJ1ERFE 4G Fisher FIF|FHRF T, FIfHEWREGIHFTR FLATENGH K.
Cohn-Kanade %45 & £ ¥4t REAR, #Z AR b ) AR R 0L 7 & B 42K, A&
ok LA GHH.

SeBiAl: iR3%; HOG 4%4E; KC-FDDL F#%5); MHAT; KEMR

25 TP391 SCRRBRIRES: A WS 1004-731X (2018) 01-0028-09

DOI: 10.16182/j.issn1004731x.joss.201801004

Facial Expression Recognition Based on Improved Dictionary Learning
and Sparse Representation
Li Mingl’z, Peng Xiujiaol, Wang Yan®

(1. School of Information Engineering, Nanchang Hangkong University, Nanchang 330063, China;

2. College of Automation Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract:In order to overcome the problems induced by illumination andocclude in facial expression
recognition and reduce the time required by sparse representation classification, the facial expression
recognition algorithm withfusion of HOG feature and improved KC-FDDL dictionary learning
sparserepresentation is put forward. Improved K-means cluster and Fisher discriminationdictionary
learningis implemented on thetraining setgenerated by extracting HOG features of normalized expression
image.Facial expression classification is conducted by thesparse representation with weighted residuals.
Experimental results on the Cohn-Kanade databaseshow that this method is lower time-consumingand
more accurate for similar facial expression classification than other facial expression classification

methods.

Keywords: occlude; HOG features; KC-FDDLdictionarylearning; sparse representation; weighted residuals

B WA 77N . AR AR H
E AL SEHLAE S BT AT 2 e AR A
AL F eS8 TS S SCEE B ) BB . R
B, TGN SR N AT LU R A

NI 72 NS R ARAE AL 5 TR — Fof de

YRS : 2015-12-02 IR FH#: 2016-01-25; s Ao e 3 B s . e
e HIALFACHE, AR S L 4R B 32
Vi BBI(1965), U3, TTARIE, WL, 57, BTN, I Hosoh— ANk
W05 10 A Re 5, B S AR 2T . .

S \QHTEX / , E5 23 AT
(1990-), %, TLPEILT, Wik, BRFOT i e Rk PR TRARIR R, [P AP D22 25

LB
http: // www.china-simulation.com

e28

Published by Journal of System Simulation, 2018



Journal of System Simulation, Vol. 30 [2018], Iss. 1, Art. 4

$ 3055 1
2018 4F 1 H

M~ AT T Z B, %07 T ST ok
HGEE o PR A7 A 1 CA R N AE B R AL BE
VFZ 510, Lo B R4 B TR A5 S A 4
His g e 7 RIS PR B 2> B B s — A
SRR S o HAT, WEFCE A M iR 7s A < B
W AERE R IR 43 2t 0T, 20y i i
(7] —ANEFAIE 22 18] F (8 B A AR AL i s P AT R Y
AL B s, RV AR AS T LA P s 248531
T AREA LM R o T TR R s i 70 KT
(Sparse Representation based Classification, SRC) &
AP A ) WU B T R 2R 8 A 448 T I PR s e
I ITE, RA DRSSy R
MR EAT— 2 (&R, Bildn, Wright 25UE
RRELA= DA i i SR s i E R T R s 18 232
Jitk, JFUEW] T SRC BEMS AR R BRI 2 rh 2
PAME: Cotter %M SRC AIF AR KE YU,
SRR AH], SRC AHLLIT AR, SVM 4543205
VAT N P A i ] UHCAHR B R R
B TR N 73 RITIE R — UL 7
()27 > o RRBA B B Bk R 0 B A R AEAE 7
WoTE, G BUX IO R T R 2028, AR
WHT T ARG SR BOR, B P v Jn] BEA7AE
5 RICAR S M L R g i FE I LA SCAH T4 28
A AR ), ik, WETE AT IR S0 T 7 3L
F gt 77 % . Mohammadi 25U O 13T PCA 197 it
(AJEWIRP IR LA N WNIHE e S 3 R g E N SR ds
FAER BN ESEUR, H PCA IR —ANTHRM T
B A A5 7t 3, Cohn-Kanade #4111 5K
56 45 R AW I 7 1 AH B CEAFAE IR 7 2y > 5 ik
it 2 5D B I ZRRE A [R] IR U 23R 5 T 6%
Aharon 25! H—FhPr I VA —KSVD K BEid
SEE T, AZTE B ISR EAREA 1A 21
W Wb I TR BN, (VRS B 7 I F
ANEG K BN KSVD (s, #F7e i
TR gy > kU S s TP D-KSVD
W7 a2 2 050, S SR ZE , XTI R
(27 21 5 10 B oA AR I 1Y R s € ) R) It 3 P 32

BRW), A T e X SRR R K A U

Vol. 30 No. 1
Jan., 2018

R A, XL gAE 3] T VRS 2 BT 2K
P AR, IR R 0 [ 2R T
FZNMK R AFLZIFPKFR. Mk, Zhang
2SI T Fisher S50 702z >], A8 5l > i
Firb, I Fisher FIRIEN], 7552 [F] i 2% i
R e 222 R R i s i 2 50 ) Al 45 IR R AT 432K

AR b T e 5 2 3] T R 2 SRR EE A
AR, (R se 2 ) Oy b U RN S bl
WINZRATAS (1) 39 i AR RO, A A Gt 50 1
I 13,2 B I R et PR 14 DR T B s g BAb 5 i
AR, AR T HOG REAEAA i 2R 4R
TERG BT~ 027 S R FERT R AR T Fisher A5
SO K-BIEZR AT e 2 07k, Boa H
B 25 IR B 7 () DTV T R 4y 26

1 ANKEHFHRBIRA
1.1 #EF HOG KT #FEE R IRE

TR DL BG4 BE A R EAT H AR A
DUy — M 7 3 & 7 ) B B 177 ] (Histogram  of
Oriented Gradient, HOG), 1% /74t n] H T K& 1
FHESRI, HOG R it S GE v EHR Jr  IX
SRR RETT 0 BT IR R, HOG R fE AN RERS
FEION I A oK 3 () T IR AR JE K S V. 1T 5532 3 . 0T
1254k, 1 H i T HOG J&7E EIMG I Ja il X ek 1k
ATERAE, BT LLes BT NG AR A JAT &
FEpEC,

HOG FHIERESHUE W A5 E B, IR RS
RIS B A K, [FIE HOG 4% T XA R
HRPR AL B, ] DS G RGO B I i v O O] BB 1)
SN, IR HOG SRPEH 4 5 AIE B3 5
SRC #ATENE .

HOG 'R HL AR 1R 1 132 FH#F P B 2% (1)
2 BE MRS R H AR I SRR 3 kT
BRI SEI T2 i ek BB /N
FHEE X3, $OARF— NI 40 5T, AR5 R
SIS RS e U Sty )
ELJ7 ], d5 a8 1 7 B AL R ) pls A 40

http: // www.china-simulation.com

¢20.

https://dc-china-simulation.researchcommons.org/journal/vol30/iss1/4
DOI: 10.16182/j.issn1004731x.joss.201801004



Ming et al.: Facial Expression Recognition Based on Improved Dictionary Learni

530 B 11 ARG AR Vol. 30 No. 1
2018 4 1 [ Journal of System Simulation Jan., 2018
SGIRFE S, O THRRTERE, AT DU A y=Xd) +xpdy e dy e

0 B4 G 1 4177 PR B 45 v 5 K f0 5 PR Py (LG A xpdy +-+ xpydg )

N A TCAL R — AN KB block)HEAT 0] L IH—1L,
PRI 78 vt SRR X (8] (block) 4 F 7
P 11035 55, A% T MR BT U 0 110 2380 A DX ) P S5 s A
AR IC I — . SR A6, 7T LRI
G AR AL B 5268 S50 PR S

HOG [f R AE RAE IO B 1 R .

He R A
21 /) R 24
TG, PR
JCIR R BL R i
T HE LR
tits-2

R TLAS 4
TEL R, 19
W HE BT A B — B HOGH
EHOGASE 1 i B s
TERRIT A2
B 1 A2 HOG HHTH

Fig.1 Extraction of facial expression HOG features

s
L

12 ETHHRS 7R R E RSB

ML 2 715 4 S TR 1T 2 175 U2 H 2 AR 1)
6 FEANIF) T PRI YN ZRAE A ke TE At 10) 0 DR A I A A
JE& TR — 28, SR A I A BB A - b I 25 K]
BRI E R &, W T AR a R BT 232K
MR 27 ) T T W R s 3 IS B FH R
HRRUR, o) TSI - L RS BRI
AN RIS (1) 22 01 BB S, B T s ) ARk
A5 UL 3 R HUAT 7 10 4 2 s SO o N 145 4%
e, B RIFEARECH n(i=1, 2, 3, 4, 5, 6),
JTEA, ] LIRS AR A i 0 D

D={D,,D2,D3,D4,Ds,D¢}
A D={d],d5, -+, dy}.

LI D RO R T § RIIIGRFEA
PR MAAEA y, AR SRC B, A LUK y FoR
bk Ne ST SIS E iR

(1)

BALTEOLR, y OO BER T M 28 1 8RR
REMLoR, M D Y y RFEZEIERS N R
HWizHy 0, WL LS K

y=Dxo
K x, =[0’0’...’x{’x£’...’xi‘m...,0’0]0

HIT xo AR, P ART LB ISR 1 Y4
FEORATE] X0, W R

X =arg min”x"1 s.t.Dx=y

€)

4)

TERARRN T, y ANAT e se 4 th - b 2R 1)
FEARGLAMEFOR, Tl Y y AN 2R IFEA T Y. )
Mg b R B v BE 2 AEF I Ik, 7RI &5
LA gt 2 A A i (R G T R () 22 48, B
TR ZE B NN AR BT B 2], R

identify(y) = arg min, |y — D5,(x), (5)
K 8, (x)=[0,0,--

121 ETRARRHRR LR

Wi A 7N AN oL — R AR T, SRt il eE
FRE I BT R A R R . DRI, L
R S RO 4y o IR 2 3] e — IR
SRRV ()T — LU RAROR I 7 0 (2)
WL ZRRE AR I /M H AR R 2, 7 2 ik
Ja IR BT RO AR B IUREE T T
R EME, AERX TR E BB s i A
FAGE v, HIAS R BRI, DRIl SR FH 28— Ay
W 2] T7k

G DA 2 S VR RS, T I ZRRE A
Lot/ MG H AR R, SR I TSR s S vk

AR SCHARIAN KRN I ZAEA ) HOG FFAER
W A, A=[ALA,,.. Al FEAEIZIIZREE L
1T S], ERGRAIE A )7, IR
SAEAT N AT, B 1 2R 7 A B R R
R 7 (7] I 3 PR A (7] 2 A7 28 (R A A% 28 00 1) X
SYRES), MR TN HbsR g b, HAR
BRI Jp oM~ SX)-Sp(X)HE - 1(4, D, X)I{E A %
ARUCEL 3G 0 i AR A e ih e 1] 2 o

i
.’xl’xz’...’...,o’o] o

http: // www.china-simulation.com

Published by Journal of System Simulation, 2018

©30



$ 3055 1

2018 4F 1 H

300

250 ¢

objective function value

50 ¢

200 +

150 ¢

100 |

Journal of System Simulation, Vol. 30 [2018], Iss. 1, Art. 4

Vol. 30 No. 1

BRW), A T e X SRR R K A U Jan., 2018

iteration number

(a) H b o P08 B A IR A QIR B AR ) 1 £ ]

1.18

1.16 ¢
1.14 +
1.12 ¢
1.10 ¢
1.08 ¢
1.06 ¢
1.04 +
1.02

the value of S (X)-S,(X)

1.00

0

5 10 15
iteration number

(b) Sy X)—-Sp(X)E FIAE 1k K iih £ K

reconstruction error
—
o

the value of (abs(A-D/'X))),. j#i | |
—o— the value of (abs(A,-D, X)),

5 10 15
iteration number

() "(4,D,X)H AH Rk AR A8 iih 25 K]
2 Jpx TR FE A A AR AR i 2

Fig.2 Change curve of the correlation expression in Jp y,

with the number of iterations

Jp.xy =arg min{r(4,D,X)+

A (S (X)=Sz(X) + 4, | X];} (©6)

ARO) T, A Ao W, r(4,DX)IRE T
SRR RGeS . Horp D=[Dy,D,,...,De] &R
(R PN ISR A R S 7, Dy R 5 i R 7
B A=[ALA,. AR S IERAE R NI ZREE, A
S 1 RYNGREARITH: X=[X,Xa,. ., Xe] AN
FNEH DR it R E X A R [ G 5 R 5
TR | RRGEE A IIIGE A NMIZRERFL D
getkor, /N

A ~DX,=DX'+---D.X +---D,X? (7

T D 25 i BT, BT A
AZAERE D; AN DAtk FoR, X, N il
%, DRARE ek nr LA £1)50(8).

r(4,0,%) =Y 0\ (|14 - DX [}, +

4

o[+ St lo ) ®

Iy T B T KT E 2 I L R KT R
2R, TTUAER B B 7 R R A
Fisher H) SN, AR3E Fisher F) 5 HE N v] LU H &
5 N R T 0 2 5 2K 1A 1 B3 0 A 56 )
BB, mARO). 10)FTR, Hd m, 28
KITTHBHTDRH X, 0TI, m g R
BOX HTIIE, n 25 | FRERIAEL, SO
15— 5% 2 15 I 0 R I K P B L
e, S (X) S8 /N A W 0 K 1] 3 B R

Sp(X)=3" 3 oy (o —m)eg —m) ()

Sp(X)=3"" n(m; —m)m, —m)" (10)

Iy T AR R T IO E R, A
e T B 2 22 T T, AR R
AN B KRB B, T Sp(0)-S5(0)
UM

Wy T IR TR B 1], %S0 T 02 )
SEREHEAT B KSR, ek Ak
I T2 % B IO AE % B R, BRI T
LT & NEEEICE, Bk, 6 KRR
ARG SR 7 IR 2K

255 K-means SEISEVE, B B O R

http: // www.china-simulation.com

e3]

https://dc-china-simulation.researchcommons.org/journal/vol30/iss1/4
DOI: 10.16182/j.issn1004731x.joss.201801004



Ming et al.: Facial Expression Recognition Based on Improved Dictionary Learni

H30H5H 1
2018 4F 1 H

MR B, ASSCEIURE— SR AR D SRR,

VAR IR O R, R £ S
P AE oA R FEAA Dy B 28 (1 3E %« ) Fisher
P 5 D 1R 7 SR PR BRSSO ) gk
ATt 1Y) K-means ZEI 3 Mt o B PGB TR0
WM, JEUEIE A R SRRy SRJE B
JoE, WHILE R POREE R, AT & D3
E I I TC R A N B 2 SIS B 17 g
AR E IR I S TEAT B T AN AT ARG Y
LB TR AR IIRE AR [ I T Al D> 7 4 L £ I 18]

bt P i 7 2 3 757 7% (Improved - K-means
Cluster and Fisher Discrimination Dictionary Learning,
IKC-FDDL)RJ L4324y 3 AN J7 T2 2« [ g 798 D
TEHRE X, [HE REX R DL e K-
ESLIER £ Sl 2

HFRBREL Jp oSN (DX)A RS ), (HaE
i s o — AN, J 96T D R X 2. BRI H AR
BRI o T EAZR A AT IR (DI E D, S8
X; Qe X, HFr Do kAR AET)
DX 73 BE ) B 7 3 Do

HOG, BB D ERER, JonFH K
fifp R 2 B R X, SRV SRR SRS M AR L
Xip i=1,2,......,6, HUH X, [FE X j#i
LE A3 (6) I H AR s BT it o 2 (1), il sk
il A A DA B EE—A Ko

Jx,) =argmin{r(4;,D,X;)+

A4Sy (X)=Ss(X )+ A X[y an

ERCBEHT A5 3 1 R 8 X MEER), 72K
D,y W DI, [ Dy, j#s BB AKX (6)F I H
o R&ER] AL A«

J(p, =arg min{r(4,D,X)} =

2
i 6 j
dp—QX—zbmﬂqu

F
“Ai - DiXiiHZF + Z ?‘:1,1‘#[
o, WHE L7 D RSB Y
T D; IME, AR N RERIRE L, 4R
HHT & AN BSIAE O I IR AAE by e 28 1) 7

+

112
pXxi[y (2

ARG HAR

Journal of System Simulation

Vol. 30 No. 1
Jan., 2018

JURIEFE, & AR RS R AF I ZFEA A Hk
5E» 201 Fi 3 AN BRI LU 2 5 21 73 Dusiimare
IKC-FDDL i fEn] BAAZL 4 b LA D 3R

AR 1 BENL AR ST O N %A o R
KA T D

AW 2. [l5E D, ML IE AR KA G
RHX;

A3 MEDR 2 BANRE X, KT
i D;

IR 4 REEPER 2, HE Jp ik B ME B
Bk B KIS

AR5 WP 4 (R TR 2T
ST ) K- SRR T2 ), 3K
FIATCREINEL 12T I Dusimareo
122 ETRBERNEBRE IR

T8 A AR R T REFEEAT 70 M, T AR
FERZEVH S AR, k7 (RS Bt A 7 20 i 2R 8011
AT AAL Y, RUECIE g Bk 22 K/ 3R 02 R 8
iR X, BT AAS SO S22 F 2 R R U L, v Kt
IR, AR 2RI, W PR
- Y = DusimareS, )
identify(y) = arg min, ||5, (x)||2

g Lpng, FET R K-BEERM Fisher
HA 50 7 e 3 5 R B A s RN IR 7 U g ik
FHR:

1) iy N — 4L bR A0 4 /N 8 R A 1 I 2R AR A
A={ALALAALASAGY

2) FAN—ATAFEA y, 735 SR BN ZRAEA A
MRRAE AT HOG HF1E, HOG RHAE 4 U n] LUEAF
SEREA 8] BRFAE 2 (8] (B 5

3) J# it IKC-FDDL J5iE5#EH HOG ik &
IMZGFEARRAT T M2 2], 4327 I Durimares

4) VSRR B 5 2R AL

(13)

X=arg min||x||1 S-t-DyttimareX=y (14)
5) Yo MREA BT & 12

-D . 0.(x
identify(y) = arg min,; "y uinae i )”2 (15)

R1C

http: // www.china-simulation.com

Published by Journal of System Simulation, 2018

30



Journal of System Simulation, Vol. 30 [2018], Iss. 1, Art. 4

$ 3055 1
2018 4E 1 A 2,

6) AL 2 FLLR 5 HA T IR A

R
2 SEgER

AT VSR UEA ST VAR, A
SR A Cohn-Kanade i 475 454 FEEAT S5, &F
TPt 6 BE LI $E 30 MR I SRR AR (7 g, 3
N HERAGIRRFE A, B uEA SR T VA 1 1 e
S HECE 2 Intel Core 15, 4% 2.53 GHz, SZEGA)
TR 2 matlab2010,

2.1 Cohn-Kanade $3E A8

Cohn-Kanade 4 72 /& CMU Hlds ABFFE Tl
DR T 2000 FILEE LN RAEBARE, ©
A 100 NAFENCEFE LM, AFERIMA, Hr T
A, W N)IT 500 FKAFREFHP. e
SEFRRY B, K iRk B KN H— A 64%x64. 2T
A PR R BB 3 s, e BRI « A
PR R, @, B0, Wa. R R
PUEEL 20 NN, BEASN 3 AN [5]  FE FR 2 A7 A 512
BB . R, RERBEHLIZIR 10
NI =R R A ISR, F R /R It .

STy -

3 Tikb# 5 Cohn-Kanade F2 IG5 B G 1
Fig. 3 An example of the facial expression image
of the pre processed Cohn-Kanade Library

2.2 HOG Sk EL

SCHER[O14R AT PN FL ) 28 H M HOG
FRERERI . — N2 BB DL B e R IR L, )
—ANREITEIWIT R TSRS,
AR SCEROM T LT 15556, SEie 45 R
Kl 4 o, il 4 g, BB FI 961 NIt
KRB TT 7 10 23 2k 9 I N R U0 J7 v g
P VU 2R, DRI TS THT PR S50 0 A AR IX A e £
ZHCT ATV

S LT HOE I T ] SRR AR S I R A U5

Vol. 30 No. 1
Jan., 2018

2.3 TCRHHE Fr ) SR 4 R

FEZE SRR g B I ZRAEAS R 1
SRR/ 2 R SR 7 2 B I I3 1) I 1]
Wi, SRSz, Wik, Fes 205k
R SR RIs AT I 8] 32 1 S 1A Ul Ay
M I T AR A IR 18], R 1 n] RAFE HE A S
H 0 5 VR AE PRUE AN B AR U 2 (R T 32 1wl RAYa D
T 7 4 B R 1) I T

1.00
0.95 A et
,,—'fé < "«-;.;*;,,,,_a--*""" : 5
% 0.90 e AN s
F 0851 7 p S .
En 0.80 v
5
: 0.75 &
o 0.70
on
£ 065 --+-961 patches
z 0.60 256 patches
3 --+--225 patches
0.55 —o— 64 patches
0.50 U
0 2 4 6 8 10 12 14 16 18 20

orientation bin numbers=2,6.8,9,12,18

K4 AF HOG 24 MR ST IER U %
Fig. 4 Correct recognition rate of facial expressions under
different HOG parameters

F 1 AR TS ) T7 T RE IS [A]6 B
Tab.1 Time comparison of different dictionary learning
methods
5 27 NS PN/ %
FDDL+SRC!!®! 119.22 94.56
AL 71.01 95

TETCIER B (s, 25 T A SCHAE s A 1)
SR e T B 4 ) 3 2T S G R 1 T S
TEEGIR SR, W3k 2 B, %2 PAELHEA
TR A AL b R R R BRI R I 1E A U
#, AEERA L ERER R RN L RIET A .
2 ATLAE AR SO AR AR B % L TR AR ARG IS
REf A AR5 W AR

SEBRREATRAE 3R, fr R RS SRR O
A IIINGEEE 2 [A—E AR, & 2 4R
SEAEXFERIE L FHEA TS50 1), RPN ZRRE AR
FEARB A AN ZASE S, INZRFEAFINA
FEARZIA] & T AR I JXAF (1 S B0 B s Ak

http: // www.china-simulation.com

©33

https://dc-china-simulation.researchcommons.org/journal/vol30/iss1/4
DOI: 10.16182/j.issn1004731x.joss.201801004



Ming et al.: Facial Expression Recognition Based on Improved Dictionary Learni

%30 B 1) ARG HAR Vol. 30 No. 1
2018 4F 1 1 Journal of System Simulation Jan., 2018
2 £ SRC RIS SRC S JEHER 2R 1 B Z 1 1R 01 %

Tab. 2 Recognition rate of unshielded expression images by classical SRC and improved SRC /%
" HOG+SRC | #1& iHj % HOG+IE 1) SRC &A% U %
i )
Ang Dis Fea Happ Sad Sur  Ang Dis Fea Happ Sad Sur
Anger 80 10 10 90 10
Disgust 10 83.33 6.67 3.33 86.67 10
Fear 93.33 6.67 93.33 6.67
Happiness 100 100
Sadness 3.33 96.67 3.33 96.67
Surprise 100 100

M 5 FalE AR SR OB R 2 18] AR AL ) 1 \
e HOAR T IR 2 PR 750 4 SR He s :"h" by
SRS 2 [0 2 M E A, L) T 55 = k= Ik = | i -
55 BV 3, AN SR I T 22 ISP s i G i) 7 Bl 6 Aods e b o 5

v, MG s 7, VR LR D A LR 2 Fig. 6 An example of face specified occlusion
T AR )

MK 458 3 A7 EdlE v A . H HOG HFAIE I

SEA M) SRC A0S0 V0 A IR R A%
‘ ‘ R Ay VA B .

IS BT HOR R TR R SRR 4 EATERFIIE R
Fig. 5 The first three were angry expressions and the other Tab. 4 Correct recognition rate under occlusion
three were disgust expressions FAH W T % E-small E-medium  E-Large
5 IR 2 S P B AR B 3 R AL B 2 7 Gabor+SRC 76.32 68.23 60.23
AR A U R B E DA HOG+KNN 85 83.89 81.67
FERVRFESRIUTVAAE SRC R HEATSERN b, i A 93.33 91.11 89.44
?% 3 EPH‘J@%%XTJ Hﬁﬂ LJ?“@“ tﬁﬁE%EXﬁ/ztﬁﬁ? R IRA Ty M-small M-medium M-large
i RS 2RI B AR w Kt s, HAg Gabor+SRC 72.12 63.12 59.36
A ., A bl 0 HOG+kNN 80.56 77.22 75.56
FERUE S SRC HRFIEA BESRAF B R % s 94.44 92.78 91.11

2.4 B RPN R SE K 45 R

FEIZ /N1 I 2 A P AT I A U 2%
R AR PR T7v%, RIAR I M © 50 71 28
AR SEL, I Ho IR RN AT 3 FhAS [m R
HIHESY: small, medium, large, & 6 fiR. &
4 g5 Y TR G RIS L6 ) e 24 n 45

AR DAAT R 7 302 2] T ik v R 2% 18
R /NIX— DRI 2%, 4 H S0k 1) K3 2R S Fisher
-2 2] SRR R ) NIRRT P T« 1%
Ik E AL Fisher FR I ZR B80T - ML 4)

B2 2], AR TR X IIR A 2] J5 B R IR 1
# 3 HOG FFE-5 I B Re e SR B A% L SR P SORE ) KM A4 3T k A3 m 4R IC
Tab.3 Comparison of HOG features

and other featureextraction methods /% FEAEAHT ¥% M, e ’I%‘éjij\ﬂ\/j %‘:Z‘rjﬁ:ﬁ IR

ik B Dk WUE AL I TR B 4 S T
Gabor+SRC 82.54 LaplaciantSRC 71.48 Cohn-Kanade %{# E:F | Sz gk B A S
Eigen+SRC 79.34 A 95 X
e aas AR A RO U 0 N B TV,

http: // www.china-simulation.com

34

Published by Journal of System Simulation, 2018



Journal of System Simulation, Vol. 30 [2018], Iss. 1, Art. 4

$ 3055 1

2018 4F 1 H

BRW), A T e X SRR R K A U

Vol. 30 No. 1
Jan., 2018

iR 7 73 FEIN R A I ) AR,

#ik/D T FHAEL

RAF VRS
S HR:

(1]

(8]

BERTIE, Bk, SRm. AHLAS I G R4 O i
FUHERELD]. P E R EIEAAR, 2009, 14(5): 764-772.
DOI:10.1183 4/ jig. 20090503.

XueYuli, MAO Xi, GUO Ye. The Research Advance of

Facial Expression Recognition in Human Computer

Interaction[J]. Journal of Image & Graphics, 2009, 14(5):

764-772. DOI:10.11834/jig. 20090503.

ok, Bk, . AR ON TR R D).
THEHLRFE, 2011, 38(4): 25-31.

JIANG Bin, XIA Kebin, YANG Guosheng. Research
Advance of Facial Expression Recognition[J]. Computer
Science, 2011, 38(4): 25-31.

KRWIR, B, e BT M 2R 48 A6 &
A5 YU 7 A B 5N TR g, 2014, 27(8):
708-712.

ZHU Minghan, LI Shutao, YE Hua. AnOccluded Facial
Expression Recognition Method Based on Sparse
Representation[J]. Pattern Recognition and Artificial
Intelligence, 2014, 27(8): 708-712.

Liu W, Song C, Wang Y. Facial expression recognition
based on gabor features and sparser-epresentation[C]//
2012 on Control

12th International Co-nference

Automation Robotics & Vis-ion (ICARCV), IEEE, 2012:

1402-1406.

Zhen W, Zi L Y. Facial expression recognition based on
local phase quantization and sparse representation[C]//
2012 Eighth International Conference on Natural
Computation (ICNC), IEEE, 2012: 222-225.

Huang M W, Wang Z W, Ying Z L. A new method for
based
representation plus lbp[C]/2010 Third Internatio- nal

facial expression recognition on sparse
Congress on Image and Signal Processing (CISP), IEEE,
2010, 4: 1750-1754.

Wright J, Yang A Y, Ganesh A. Robust face recognition
via sparse representation[C]. IEEE Tr-ans. Pattern Anal.
Mach. Intell, 2009, 31(2): 210-227.

Cotter S F. Sparse representation for accurate
clas-sification of corrupted and occluded facial
expres-sions[C]//2010 IEEE International Conference on
Acoustics Speech and Signal Processing (ICASSP),
IEEE, 2010: 838-841.

Ou Y Y. Accurate and robust facial expressions

[10]

[11]

[14]

[16]

[18]

[19]

recognition by fusing multiple sparse representati-on
based classifiers[J]. Neurocomputing (S0925-2312), 2014,
73(3): 71-78.

Mohammadi M R, Fatemizadeh E, Mahoor MH.
PCA-based dictionary building for accurate facial
expression recognition via sparse repres-entation[J]. J.
Vis. Commun. Image R(S1047-3203), 2014, 25(5):
1082-1092.

Aharon M, Elad M, Bruckstein A. K-svd: an algorithm
for designing overcompletedictionar-ies for sparse
representation[C]. IEEE Trans. Sig-nal Process, 2006,
54(11): 4311-4322.

Mairal J, Bach F, Ponce J. Learning discriminate-ve
dictionaries for local image analysis[C]// CVPR, 2008.
Yang M, Zhang L, Yang J. Metaface learning for sparse
representation based face recognition[C]//2010 17th
IEEE International Conference on Image Processing
(ICIP), IEEE, 2010: 1601-1604.

Rubinstein R, Bruckstein A M, Elad M. Dictiona-ries for
sparse representation modeling[C]. Proc. IEEE, USA:
IEEE, 2010, 98(6): 1045-1057.

Zhang Q, Li B. Discriminative k-svd for dictiona-dry
learning in face recognition[C]// 2010 IEEE Conference
on Computer Vision and Pattern Recognition (CVPR),
USA: IEEE, 2010: 2691-2698.

Yang M, Zhang L, Feng X. Fisher discrimination
dictionary learning for sparse representation[C]//2011
IEEE International Conference on Com-puter Vision
(ICCV), IEEE, 2011: 543-550.

Dalal N, Triggs B. Histograms of oriented gradients for
of the IEEE

International Conference on Compu-ter Vision and

human  detection[C]//Proceedings
Pattern Recognition, Montbonnot, France, USA: IEEE
Press, 2005: 886-893.

PIe, FEM, EH. T RS DCT A1 LBP FHE SN
TR RAE RAI[I]. A6, 2014, 35(2): 330-334.
LUO Yuan, CUI Ye, WANG Yan. Face Expression
Recognition Based on Fusion Feature of DCT and
LBP[J].
330-334.
PHERE, 2R, BRI, Bla 2R 5 R 2 FEE R
MEFR AR UIT]. D6 23R, 2014, 34(5): 1-7.

Li Yaqian, Li Yingjie, Li Haibin. Fusion of Global and
Local Various Feature for Facial Expression Recognition
[J]. Journal ofActaOptica Sinica, 2014, 34(5): 1-7.

CRE65E 44 7O

Semiconductor Optoelectronics, 2014, 35(2):

http: // www.china-simulation.com

¢35

https://dc-china-simulation.researchcommons.org/journal/vol30/iss1/4
DOI: 10.16182/j.issn1004731x.joss.201801004



	Facial Expression Recognition Based on Improved Dictionary Learning and Sparse Representation
	Facial Expression Recognition Based on Improved Dictionary Learning and Sparse Representation
	Abstract
	Keywords
	Recommended Citation

	/var/tmp/StampPDF/Apy0J0HXmw/tmp.1689640239.pdf.B2Gom

