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Face Recognition of LBP Histogram PCA and Euclidean Distance
HUANG Jin-Yu, ZHANG Hui-Lin, YAN Ri-Liang .
(Optical-Electrical and Computer Engineering, University of Shanghai for Science and Technology, Shanghai 200090, China)

Abstract: LBP operator._has notable features of rotation invariance and gray-scale invariance etc. This paper uses LBP
operator to get feature extraction, the face image is divided into sub-regions, then connecting these sub-regions LBP
histogram to genefatef facial feature vector, because too many dimension of facial feature vector, using PCA to reduce
dimension and compression. The final step is using Euclidean distance classifier to complete face recognition. Through
the experimental conclusion shows very good face recognition effect. The face recognition algorithm used for various

kinds of public, like the railway station have good application effect.

Key words: LBP histogram; PCA, feature vector; Euclidean distance; face recognition

NIRRT Z MR, H T NS ]
A3 D0 35 T4 R AR T Ja) 8 Y DR 3 4 Jm R A A )
RIS AN [ PR S50 PR 38 (R U A AE RN ),
AFAE— SRR LR AN DRI IHRs 4 Jay 5 AR Jed A AL

HEATALE T AR AR AR (b . [ 4 VS BT

GUE K SRR A R AR G5 A 1 i, B DT i
VUG TR (AR ROR, (IR T 2k
Ahonen SU2R T3k T WBPIVEL 11 NIk issl, 1207
VI LBP L S T B Ge T AR TE , 4
JRRFAEA R SRR AR AN 25 15, JFAE FERET A B R Kt
FE LIRS T B U

HF LBP 7 Pl 45 80 1 S O 7, 1 42
BTSRRI, SR P AR =R TR R
Wi, ASCAE ARMILL S3C6410 “F-& b, K iy thi i i
NI, #2117 R LBP TSR, #5 N7
By, FH PCA WA T 7 P i S e, R B9 4y

@ WA []:2011-09-12; 5 1) & SeAR s [71:2011-10-22

202 ZIGATH Experiences Exchange

AT I R R . AR 0 A
e B ASL fg AE B, R4 T AR )
e i y |

1 “LBPE /7RI
1.1LBP &%

UTAESK, LBP S5 roE AR5 it b 32 3156,
LBP 51 — i 2 F V05 [l A IR SO FE 4, o) A2 v
Ojala %5 A Ay T 7l Wy 1 b g 8 PR 11 St Ll B 4 o
M, T B — A R SRR S, MR
(RS T 1R 3 AT AR A kA2 S s DX 3k A % 38 A
(RER A AT B L

T:(gc190""’gp-l) @
o £ (x,y) FoR BMG R RAIE H 0 B 3R AU K BE A
X =[X,X .., X] Ci=0, ===, p-1) FI% P AN B/ A
TR LB Z N, P80 R R E L% E N

© PEREEBRLEHTT

http:#/www.c-s-a.org.cn



2012 4E 5215 55 6 M

http://www.c-s-a.org.cn

H R %

IRPEAE, WA 1.

—

i ':‘lf P ﬂ";'“\]

o
'\___.'7‘) [ Se _/’

l1|BPﬁ¥THP RﬁT%I

TEABUR G E RO, "TRLNE R g b
WETORE M g M, WA
T=t(0:.9 —9cr--19p1-90) 2
FRW T ORE AE RIASR & N ML T rh
DG IE, WA 2 v DLgE—20 ook
T ~t(9:)(9 - 9o, gp-l'gc) ©))
N T B R R S R A AT S5 AR AL
%KﬁﬁJﬁFﬂﬁﬁ%ﬁﬁ@W%?%ﬂﬁxﬁﬁ,
UL AR 3 TN oy
T =t(s(g, - 9. vl $(gp1-9c))
Hps(x)=1,x20;5(x) =0,x< 0 (4)
KA s(g —g) /B —ANBUE 2, WAy LS 2] —A
ME—¥) LBP 4afih, w1 k=X

P-1 )
5@ -9.)x2' (5)
i=0
H T B BB e A )5, Ojala %5
ﬁﬂ FZEX

MGINT

LBP", = min{ROR(LBP, .,i)i =0,1,...,P -1}  (6)
L ROR(x, i) Rk x AL DR T i AN AR 1 1

A I ELR 22 57 KK, Ojala 55
> Uniform #5501 LBP ik 75 5
LBRY =§S(gi—gc) if U(LBP) <2, otherwisw BRI =Y Pl

P.R

® 0
U (LBP, o) = |S(gp 4= 8.)= S(0o = 90)|+ XS (0, — 9) S (9,2 - 9,
. i=1

S S5 B O A 864E, Uniform B0 A] LU R
UG (L ) S ST S = S SR G I N WA S
1.2 HIJjEE

BerEGga Bk LBP Hrie® )G, wi bifg
A LS IS, TR AR R UG EEAT T B 4
it 1330 LBP HI7 &R B AR LBP 5113
BN 7 B ) B AR A HEUBCRI P B,
BN 7 ) RO S e, A IR I ) AE 2

LR T — B

MR Z, AR MR F1 AR IR BRI 73 1 Kb
A, BEMETEESTFRAER, STz,
i) B A RORR R, AT FE A I T R R

NI B G A7 B 2 1 s 1 7 TR 9
B SRHEJTER LBP gafditir4iit. il 2 & A
K416 LBP By Kl R e,

IIIIIII o

K2 AR LBP B MR R

TR LBP it )5 I EA LBP (x,y) 3B fE f(x,y)
TN MAAELRXEE M (j=0,1,--,m-1), MEEAX
AR ETTE M ER -

R=T{f(x,y)=i} (i=0,1, -, n-1) @)

Horp i RoR S AN IKBE G, n A E TR K FE R
WK ENE ], WA 256, R ZEXI M A
BoGREEMNEELNH. BEiT(@)=1, a A ture;
T(a)=0, a N false;

AT KRN

R=T{LBP(x, y)IT{(x, ) M}
Hri=0,1, -, n-1, jE0,1,---m-1

%Jﬁﬂ%ﬁ%ﬁﬁ‘i%%ﬁﬁ/{\f?ﬂ H, 1E4 AN

Rl R .
= {(Rll Rpveos Roenn)1 (R Ry anxnz)z}

2 PCAHL

Hi T LBP By P e e B, it oA
PCAPIH —AMIE 4123 I) (F2o1251m)) ik A
%, JIEAERIBR 3 TP B R R B A A T 02K
ISPEIFFI NS

B MYENRFAE T X =X, X,,..., X ].N A
G HIREARH . X o iR AR BB R
BlGm o, I ZRREAGE (h  A CA E

St :i(xi

E%uﬁW%EK%m¥ﬁ@%ﬁgwjizx,é
_[Xlu 2-urcc Nu] )IJS_XXT

—u)(X; -u)!

Experiences Exchange Z¥4:% 203

© hEAEFEER ST

http:#/www.c-s-a.org.cn



i EONL R g

http://www.c-s-a.org.cn

2012 4F #2134 5 6 Y

T s AFRRIE, AL A S =W AW
PRt X AERPEAH, v owTX, WY [P
Z:YYT WIXXTW =n o Fit, &l FIRLMA S, 4
B Y (b 2R T A, SR T AR TR

$5 W IRAEA S RER 46, 2w, .
S5 NI P E L w, ARG T R
Mo=wTp, HMIT, R=WQ=iWQrFiWQi

5 U K AT, BN SR
TR e r o o, A UHERE S HORME(E . TRIL,
AT SR A B INHEB, BRI AT K /M
U0 R B 5, 5 AR R i K AV A
SRR GE [, T3 UL ABR R, AR
TR TR, TR T A S 50 A
SR I LA AT 4 e A JEORED M 20 51 K 4
K R R AR A A B R (ORI A\ 55 2558
HEAT U A AR 0 B 2 5, A
FEY B T334 2 K A BB i AR 7 0 R

3 BRAEE

R ACER B PRIz 8, TR M P T ) ]

d=(K(x-r))

Forp x Al e 23 s i AN HFFAE ) B X ANS 5L )
RIES i ANTcE, KRR M EYE 5L

FH I ) N2 2 T PR e /S B 8 5

d=min(( K(x =r)))

Horpr Zon %K% ¢ DS HEFHALREIE |

=, min O FRMARLR RN Z%2E ¢ NS HRAL |

) 5 W 8 P /B V5 1) R S RN IS Y o)
PR, AR SR ) -

4 SZEG ek R 5y

N T BAEA SCEVE YRR, BATTAE ) S2 K e
ARM11S3c6410,FERET Fx #fE A i % OV it 4T sz 35
FERET Il 0 fa(iEH ARG, fo (B
N, 45T 429 A 1002 5K 8 F . fb 545 1195
-5 B R AR RN R, I B SRR A PR 5 ' A [ )
FE AL B G fo o 194 W5 5 5 AR -SSR A2 K
FAEARF NI EMR, B HIR R RA KT 1%, A
SCAER LBP+PCA JPiEHR- IR,  FWCER 2543 2K 4%
IR 5 SCHR[3] 59 LBP + LBP |, SCHR[9]4-: LBP. PCA

204 ZIGATH Experiences Exchange

=R A YN A IE R B R, 8a s L AP 54 1aL 3 <
mz 1 .
XK1 ARG ORL A E b se i ks

100
L
80
60 B ACEL
B CHR[6] 5%
4op O SCik[9] 5572
20 QP&
ot L . =
b i it g

6 ;‘\E’\Zlii[: b

ASCHR T HT LBP BT B I GRS, i
It PCA 4, R IE 25 7 S a8 10 JE B MO I P 14 iR
il A SEEG 5 A B el DU B AR SR HE P B R i B
F RN R IE R R AT 0P, HxPei. ANk
FAEFANL B AR AT IR S St

S0k

1 Phillips PJ, Grother P, Micheals RJ, Blackburn DM, Tabassi
E, Bone JM. Face recognition vendor test 2002 results.
Evaluation Report, 2003.

2 Brunelli R, Poggio T. Face recognition; features vs, templates.
IEEE Trans. on Pattern Analysis and l;/lachine Intelligence,
1993,15(10),1042-1053. 3

3 Turk M, PentlandiA. Race recogni?ion using eigenfaces. In:
Negahdaripourks, et aI: eds. Proc. of the IEEE Conf. on
C(._)r;lputer Vision and Pattern Recognition. Maui; IEEE
Computer Society Press, 1991.586-591.

4 Ojala T, Pietikainen M, Maenpaa T. Multrie solution gray-
scale and rotation invariant texture classification with local
binary patterns. IEEE Trans. on Pattern Analysis and
Machine Intelligence, 2002,24(7):971-987.

5 Martinez AM. Recognizing imprecisely localized, partially
occluded, and expression variant faces from a single sample
per class. IEEE Trans. on Pattern Analysis and Machine
Intelligence, 2002,24(6):748-763.

6 Phillips PJ, Syed HM, Rizvi A, Rauss PJ. The FERET
evaluation methodology for face-recognition algorithms.
IEEE Trans. on Pattern Analysis and Machine Intelligence,

(2 198 D)

© hEAEFEER ST

http:#/www.c-s-a.org.cn



i EONL R g

http://www.c-s-a.org.cn

2012 4F #2134 5 6 Y

BRI R SR B MIEOL 2 1IN AT B 1) S B it
NARBEAALS A PR DA R RE N T 11 1] 452
RGF 1R S ke T R R
GIELERSPR SR  IINE WS RSOPRINS
T, SIS AR & 4 R 5 FoR. TRk
PR HE AR A AP BEAAL [ S 5. A
7 BV 353045 2 AU AL S0 T R N A v
RIS R LT A B IR S ST B

¥ n v

B4 BOTHEA I T 550, 1A 23

L] ] Ay

K5 Eﬁﬁ$ﬁ%ﬁﬁ%%%%?%:%ﬂm5

HREX R, ARt LT B R A 2 R O B
AT DU 1) e A 6 o DAL T LAAS Y TR (0
T B PR SR BRI M SR LU A0 T M s A B 7 O e
MR o

X N RZI R, S R R R R A
SR A5 RN 6 s

e i#R R K2 SRR AR A, FL A0 £2 29 35 3% &

7 I PR BES IRRF AL R AR B0 B LR 28 3 (3)

NG N =T L # N s s BN N R ol T =1
150cm, 95 2 fH A 1.493421 1 1.523458., x4
PREA E 6T T I 10 %) 2 T N A v B T AR 1 R A
AR I 1R i SCRH AR -

K6 ANARAEEIBRFL

S 30k

1 Tiecheng Liu, John R. Kender. Computational Appr- oaches
to Temporal Sampling of Video Sequences. ACM Trans. on
Multimedia Computing, Communications and Application,
2007,3(2).

2 PRCR. R ) RS [  2 A SC) h E RN E 8l
WHTFEHT, 2004,

3 Ei&t.&%%ﬂ%ﬁ%$%ﬂﬂiﬂﬂ%&ﬂiﬁﬁ%[ﬁﬁi%ﬁi@i]-@
LR RHEIR A, 2008, :

4 Jifeng Ning, Leki Zhang, David Zhang, Chengke Wu. Interac-

o

tive Image Segmentation by Maximal Similarity Based
Reg}on Merging. Pattern Recognition, 2010,43:445-456.

5 HERKE, BB, WG S TR T2 I 8 B
. A 31k 24],2009,35(2):137-144.

¥
5

(#2565 204 1) . »
2002,22(10):1090‘—11'64.

7 R FET RN TAEB) ASM N RAREIE e A7 VAT
FU R PEHANY A 7 Bt v LR, 2009,6(11)2.

8 Turk MA, Pentland AP. Face recognition using eigenfaces.
Journal of Cognitive Neuroscience,1991,3:71-86.

9 MR, IRIOK RN L T K-L AR Nl B 30 IR A Tk,
TR AR (A R FHR),1997,37(3):67-70.

10 LEEL K2 T AP N, S B R S A s AR K2 R
£1:,2000.

198 £G4 Experiences Exchange

11 Wiskott L, Fellous R, Kruger N, et al. FACE recognition by
elastic bunch graph matching. IEEE Trans. PAMI, 1997,
19(7):775-779.

12 Atonen T, Hadida, Pietikainen M. Face description with local
binary patterns: application to face recognition. IEEE Trans
on PAMI, 2006,28(12):2037-2041.

13 Ojala T, Pietikainen M, Harwood D, A compara- tive study
of texture measures with classification based on feature

distributions. Pattern Recognition,1996,29(1):51-59.

© hEAEFEER ST

http:#/www.c-s-a.org.cn





