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Facial expression recognition algorithm based on

improved local direction pattern
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Abstract: The local directional pattern (LDP) descriptor is a method for texture feature extraction. It
calculates and sorts edge response values of eight different directions, thus the speed is slower than other
local texture feature extraction algorithm. This paper presents a new feature descriptor called divided local
directional pattern (DLDP) for feature extraction. In this method, Kirsch masks in eight different
orientations were divided into two sub-directional masks. The edge response values were calculated
respectively to obtain DLDP1 and DLDP2. DLDP1 and DLDP2 were concatenated into a single DLDP
descriptor. Then principal component analysis ( PCA) was used for dimensionality reduction
processing. Finally, the support vector machine (SVM) was applied to classify and recognize facial
expression. The experimental results show that compared with the better feature extraction algorithms in
recent years, the improved local direction pattern can not only reduce the computation time, but also
improve the rate of facial expression recognition.

Keywords: facial expression recognition; Kirsch masks; divided local directional pattern; principal

component analysis

Y5 B #3:2018-07-03
EHE-N P rQ972—) . &4 E8 . EENFVLASNGE OB E S A BT . (E-maiD luoyuan@ cqupt.edu.cn,



86 TR KXKFFR %42 %

NI ZAE U T4 NS ) — S R 2 (81, 78 A HLAE B TSR B N 280 3 2 30 A 25 A5 40
5 S5 A A TR 0 F Y L SRR AR A AR AR R A R SN v ) OC BEAD R B R R SR A 28
FIPRBIRE  RAERRAF SR BT 14 3 T & Ry R A 3L T Jey iR S BRARAE $R B, MIER T & R AR AF 4R B, 3 T
Jry S (4 AR R U 1 X Ol IR R A AR A B MR T A LBP f T LR R R B e AR )z
FHF UG B bR i AR B A5 8 . LBP X — S50k BEAR bR gosk, (E X Rl A Al — 350\ B 46 R Bl AL I 7S
1 PG R 7 R AN AR, 52 5 A 0 MR U TE A 32 . DI, 2010 4F Jabid 88 A4 HY T — Fh 6 e S o 2 &
P4 J5 3 7 1 B (LDP) M il ik AR . 2015 4F Rivera A R 45 A 2 4 S (9 45 BURER — 5 — K 5
{5 B A ok A LA R R IR R, 2016 4F L R. Srinivasa Perumal %5 A T8 i X 78 84S 20 e b 4545 LDP
547 X-ORing 18 5, 242 B F @ 200 &6 370 50 19 5% 065 DR-LDP, i1 5 R 45 8] T #2 &0, 2017 48,
Byungyong Ryu &5 A 5i 2 it F 0 i) {5 8 = 0 A% 2 ey 0 b 4 5 3619 A OC AR AR A5 8L, 48 v 1 3R TR0 i o
BT . ALL R RS AR BT R U B R R 8 1) A s 2k e I O HE 7 Bk e TD 9 AR A K
IR)

T PR RN R B G AR A B RS2 T DLDP RRAE$E B L A T RRAE RE L T 46 TN R
T BB B ], S T i — 2 BE AR DLDP 9 4% 1 2 B2 OF $2 & 1 30 %, R A 32 543 4 B (PCA, principal
component analysis) 7% Xt DLDP 3R E 17 R 4 A0 #1, SC06 25 R 01, BF 95 07 ik 5 B AR08 840 0 R AF
PRIBCRVEAR L, ROR AR 1 R R4 B R 1) 18] O EL 32 & 1 00 %

1 53R E#EK (DLDP)

1.1 LDP

LDP B FAERANMRE AL E AT B IR 8 AN J5 ) 189 320 2 0 7 A, I AR i AH T 5 B O /INAE AR AS . 45
B AR PR R R A — AR 33 483, 8 A~ I ol I 31 Zk Wi B {E m, (i = 0,1,+++,7) 1 Kirsch
AL M, 5% 3} 3 SRR FE A B AU AR 5

Gk A AE T 1) R 2 R AR B L A A el
GRAEAE W R E 7 1) g B e 0 e N . PR o 3 e S
AR A 2 XA |, | AT HEF S SRS £ KIOME [, | IF 4 m | x| m bl | x | eb
KRFHET [y [0 I, [ XA B R EN 1L FA 8—k (K E
J0,E 1T LDP AR AR . SCER[3 3R T A L
FIHAAE Y k=3 B 0T 3R A5 e 4 19 22 18 U0 3%, B, F 5 B1 LDP B H
HOOEAE k=3 AT F#ATH. B 2 AT k=3 BitH Fig. 1 The LDP descriptor
LDP 5 iy — 4~ 52

by b, b,

ms mg m; bs be b,

85 32 26 313 | 97 |I-503I 0 0 1

53 50 10 {m 537 | Mc |1-399] {m, | 1 c 1

60 38 45 161 | 97 | 161 0 0 0
LDP binary code=00010011 LDP decimal code=19

B2 LDPREHHBEA (k=3)
Fig. 2 LDP code with k=3

1.2 DLDP

HI T LDP 5 Z3T5 8 J7 1] #4320 2 Wi 7 AFL o 5 o8 Fir 45 649 8 43 455 i) 7 ] B 268 X {0 P e o A 7 2 R 1
FRAE S B0 FE A R A IRV AE . B XX — R, 523t T DLDP 885,

Do T BROR B IEG LDP (4 S0 AE B 80 I 6] B A BT 1 20 i s R 7 1) 8250 (DLDP) o K Kirsch 5
T 8 Jr ARG 4 A AN TR ZE A 4 i 2 A1 07 T AR A TR R AR AR R A X AR 1 TR



% 34 ¥ A.F ATRBGHIFFTOEXAREE AL E 87

ArE T 2 ARG 4 N AR BT A IR R g A L AR E] 2 A 4 g AR BR ey o s
Moo s B g sy gy s 5 R 8 A1 G N AEL Y A B AT HE Y L 6 HE A4 BT 3 Y 2 2 N AEL T AR YA
Wl 1, Hifth v B iR 0,45 3] DLDP1 #1 DLDP2 4565, tni& 3 fras .

my, my, by, L
X DLDP1 X

my, my, by, by
m,, b. 1

m,, X My, M’ bu< X >b20
M3 \b.z:

E 3 DLDP 4%3
Fig. 3 The DLDP descriptor

AR R AE 4 A>J5 o] B Wi L A5 -5 14 R AT —AF 2 B A 3 T 5 m  ili 3d 7, 78 K
DLDP1 :me” —m)2, (D
DLDP2 = > b (ms —mi)2' (2)
0,a <0,
bla) = (3)
l,a >0,

b m o, R GER NAR s 25 b RIIHG N AE . B 4 B8 T DLDP R bt i — A~ 5541,

313 1-5031 0 1

DLDP1 binary code=0001

M. _— C X
DLDP1 decimal code=1

161 161
85 | 32 | 26 / 0 0

53 | 50 10

60 | 38 | 45 97
DLDP2 binary code=0101

0
A
537 | M; [1-3991|—| 1« ¢ >‘1 DLDP2 decimal code=5
o
0

97

B 4 DLDP % %3 36l
Fig. 4 An example of computing DLDP

{2 Z i) DLDP A% 4R 32 J5 & Ak bR HEF 1% 7 () DLDP 4mfs &, SN E (2. y) B DLDP 4225,
/ﬁ\: DLDP #‘ ?vﬁﬁlﬁl H p1pp; /TEXQ[]F
Hoyue = >, f(DLDPi (x,3),C,) s )
lya=
Ko, fla.ar=] " hx, C,F 51y DLDP: 7,i=1.2.

,other

Hpipp = ZHDLDP:' ’ (5)
i=1



88 TR KXKFFR %42 %

fi 4% #9 DLDP #*L%nz DLDP % i 4 B2 {6 /Y 15 77 ¥l . DLDP ik 4 & BUR B PR 4045 8., 1 anih 2% .
£ SR A Ry BB o0 PR AR AF 3 o =X (4) W] 48 ) DLDP1 #1 DLDP2 %9 & 57 B, 7 # il = (5) % DLDP1 HI
DLDP2 ) B 77 K B3 K 3845 DLDP &5 B H e - M 4 ES AR IE RS

DLDP HEAEHiA T 215 BRI PRI 5 2, A A R ER F T3 DLDP HRE 2 20 1R 2 H 245 5,
WA A R RS AR AT B b 3 SR F 5 Sk 3 A TRD - Be 0 =X, 3l 43 706 114 43 e A 28 (6) 43 i) 41 B
5 —FHey DLDP B 7K H piop -

HDLDI’:ZZZJF(DLDPZ' (x-y) ’Ci) ’ (6)
A, fa,a)= ’athx JCi KR T I DLDP; #%,i=1.2, mZRKREEIGLUNLEZH N EZET B
0,other

JP WA 2 A 7 B R AE D7 P A L B D RS R L 181 5 SRR 1 RAE BT IR R R

. —J ﬁ’hhn’jah b

[ [P SN ] 10

| e F Nl DLDP W.'faaﬂh."g,‘q 6f ]

B oAb — e i ...... 5

e Adessm oLl T
2 S () 0 100 200 0 100 200

L™ IR S

E5 FIEESKKY DLDP S H A E B EE

Fig. 5 Facial expression representations using the combined fusion feature histogram
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Fig. 6 The expression feature extraction process of improved local direction pattern
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Fig. 7 Six basic expressions and the neutral expression from the left to right

(Angry, Disgust, Fear, Happy, Sad, Surprise, Neutral)
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Table 1 Facial expression recognition rate and time of different algorithm

JAFFE CK

Method
6-class/ % 7-class/ % t/ms 6-class/ % 7-class/ % t/ms
LDTP 90.2+1.0 88.7+0.5 102.36 96.340.9 93.7+1.5 91.55
DR-LDP 93.44+0.4 90.6+0.4 94.33 99.2+1.1 95.443.1 84.62
LDP 90.1+4.9 85.44+4.0 87.79 98.64+0.8 97.04+0.7 79.58
DLDP 90.2+4.6 85.3+4.2 58.65 99.240.6 95.942.1 50.37
PCA-+DLDP 94.8+2.5 91.6+1.3 64.57 99.440.5 97.240.6 54.96

R T BT A FRAE AL IR R JAFFE (19 6 2R 7 2805 40 W R HIE 5 O Ik iME AT AR AE
WK 5 SVM #4743 2800 U5 Rt el 8 FIEL 9 frzs . T LA L 78 6 2805 IR 31 b, & 24 1 U] R
F e RO B TR MR B s A 7 28RS U b o 2% A TR R e, AR AR A ) U R AR .l T b
FAFRIIA AT LERAF A P PR RS 7 A TR N S BOL A 6 4> 20 U AR



90 TR KXKFFR %42 %

100
Anger
80
Disgust
Fear 60
Joy L 40
Sadness
F20
Surprise 0.0 0.0 3.7 0.0 0.0
1 1 1 1 1 LLo

Anger  Disgust Fear Joy Sadness  Surprise

B 8 JAFFE H#EFE 6 XRBEWIAMNER

Fig. 8 Facial expression recognition rate and time of different algorithm
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Fig. 9 Six basic expression and the netral expression from the left to right
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