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Face recognition under unconstrained
based on LBP and deep learning

LIANG Shu-fen, LIU Yin-hua, LI Li-chen
( School of Information Engineering, Wuyi University, Jiangmen 529000, China)

Abstract: A face recognition method under unconstrained condition was proposed based on deep learning. At the same
time, making LBP texture features as the input of deep learning net, and greedy training the network layer was made by
layer to obtain good network parameters. At last, the trained net was used to predict the test samples’ labels. The results of
experiments on LFW(labeled faces in the wild) show that the algorithm can obtain higher recognition rate than traditional

algorithms(such as PCA, SVM, LBP).Otherwise, the recognition rate on Yale and Yale-B are also very high, the experi-

mental results show that deep learning net with LBP texture as its input can classify face images correctly.
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Jiik B 2 e AL U2 YL 1)/ Gt /s SRR/
1000 24.83% 149.17 6.36 155.53

2000 45.15% 383.52 15.81 399.33

DBN 3000 61.45% 72031 30.34 750.65
4000 74.57% 1164.53 4539 1209.92
5000 81.30% 1706.08 67.48 1773.56

1000 24.24% 471.84 13.05 484.89

1£4; LBP+DBN 2000 45.56% 859.80 22.86 882.66
3000 61.65% 2745.55 78.59 2824.14

1000 25.88% 156.58 6.72 163.3

2000 47.92% 403.27 17.30 420.57

LBP+DBN 3000 62.63% 766.61 28.45 795.06
4000 75.62% 1173.92 47.30 1221.22
5000 82.77% 1743.00 68.06 1811.06
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TENIG ARG, YIRAE AR 32 B4 3N U 2
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5B TC A 5 000, AFIYIGAEARZNT, ARCH
RS EGEHE S R . R 2 w4, ARG 5y
PCA. SVM. LBP {EFEALLER DI, $REUFSE )
FRAEARRMEIEAGR . U ZrbEAS O s, $2 ek
SRR R 25 SV R R G, n] WAL Sk
TR FRAIACAE T g P A 2 o vR B 2 2] 2 AR B
TRINZER, b 0 45 2 B Ak R I A0 5 e e 22
DA RRE N GRFE A AT B 25, Bt e IR
TR B A o IR RE A B B nkk DBN Al
LBP+DBN SMi A& IR, RIS 2% S A e R
BRIA A T Fore P B 4, X & PP R 22 IR 25 s i L
A SRR g E, FIR, hER 2 BT
LBP ZUERAFAE (PR B 2% 2) RO TR # YR
S ) B R B R

%2 TR SRAE 7 S0 10 IE R IR B

WAL
Tk
5 10 15

PCA 31.92% 38.98% 39.46%

SVM 36.58% 48.29% 52.40%

LBP 38.64% 51.43% 56.27%

DBN 81.30% 82.59% 82.99%
LBP+DBN 82.77% 84.02% 84.54%
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N R A SC B AE AR BRI 4% A AR U
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JE W 48 B e RS % 2 MR, SEG 45 RN 3
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BIHETT . SCHR[4TFE LFW B 61%[MiRA1%, HIL
ARV ) R A 80 R A R A R 0 R v A R A
SR AL, HAREASE KR, AN TAAFE
WD, R 2 R 3 AN, HINRFEA S %
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R IR R RS U 2, AT B — 2D 3R
AR SCEAE A BRI A A R i B

£3  TREEINNREEERIEMRIRRZE

WIRES PVIES
PCA 35.93%
SVM 45.51%
LBP 47.30%
FACE 61.00%
DBN 84.05%
LBP+DBN 85.16%
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Yale AJGEA 15 NN, BN 11 IEEMR, SR
165 M@ B4, KR KN A 256, 75N
243x320. BN NA 6 MAFKIEN, 3 FiAFEH
JEH, I HEMG A SR B A SR BT 1 X o 7
Sege R ANBENLIEEL 5 iR EURAE D DI ZRFEAS,
PR VEAMARFEA . 3R 4 A 5B W 25 B R 5 T
B F I P IER O 25 5, IR 4 T %, B
FTTIR DT, TR IR B TR 25 A RE YR Ay 27 2] 21 B il
ZA T NI BRI SE0015 B, Bl A Best e oo 5 )
R, W2 s ) BRI R B 7S 4y, R TS
ok 5 000 B, 92 2E ) 20N K G AR AE i)
PR . AR 5 AT AN, ARSCEVEAE Yale NG B
YU R B =y ik 7] 98.89%, % PCA. SVM. LBP.
DBN 23l 3 T 18.89%- 4.45%- 5.89%- 2.22%,
U B SR BRI 45 1 T LA R 1 Rl

R4 Yale FE_ETFERRE ST ERIRRR

WARES 1 000 2 000 3 000 4000 5000
DBN 4421%  67.78%  80.48%  90.00%  96.67%
LBP+DBN  46.84%  68.29%  81.89%  90.14%  98.89%

x5 Yale [ _EARE B AR ERRIRHIE

Jrid: IVIES
PCA 80.00%
SVM 94.44%
LBP 93.00%
DBN 96.67%
LBP+DBN 98.89%

4.3 Yale-B FE ETIHER

Yale-B AR 10 A, BEAR 64 I G
FIBIG, BUGHERN 192X 168, KL 256, 752
BRM A, SEAART 900, M EMART 90N
EUGHTRIINMEA R, S i BG . B AR
BRI 3 0 T4 1 SZERSEIR S, SRIRIITT
Rif/hF10° , EEAM/NT 100, [N 7 TR RIS
THE 2 514E 1 RIRAA R, S /N 200
MEMANT 200, NI 2 WAREE; F4HE3 5
THE 1 OBIRAEERAR, ASL 30 mAKEIE. 1
1 BONIIZREE, P4 2 FIFP4E 3 B IIRALE.

RS B UE T AR SRR R B A A A
BRI o R RE, (AR FEXS
SRR AR TG BRI, AT SR S e AR L
LSRRI PERE . 3R 6 iR 5 W 48 B R T
B0k 1.000~5 000 Ff Yale-B AJGZE LIRS . Hi&
6 FIAN, AR TR AT S P gk

F 6  Yale-B FF L RIS & T A E AR A1
J7i% FHE 1000 2000 3000 4000 5000

Sub2  52.12% 73.07% 84.93% 91.52% 96.67%
DBN
Sub3  48.50% 71.13% 84.34% 89.57% 95.67%

Sub2  54.70% 74.84% 85.16% 92.11% 97.08%
LBP+DBN
Sub3  51.74% 73.72% 84.44% 90.87% 96.17%

Iy, ik 7 wgn, ASCEIAE PCAL SVML
MSR (muitiscale retinex ). SQI (self-quotient image )+
LBP. DBN “EHIEEC AR A K T4R 2 S0
2, HDGIRARAG ORI, WfE 4R 3 LSEIR 4R
AIAN, ASCHER RS IR AR EUBR R TN %, T
GeAR N AR R R B, b D B W ASTEE R
FEL R s A 1 5 i

ML ESEGE TSN, BT LBP SOMAFAE AR
JEE 57 T A 2% BEAS 27 ) 21 SE N 800 N 5 X 2 031)
SR YN ALY 1 NP kAt AT
BT T I, PR s %, R4
P IRAE R PR . PR 2 AR 5 ml %, AL
SVEAE BRI A AR B IE AR TR B8 D dze 3z ey 1 AR B il
SAER, ARSI B EEBR T4 R K
P4 B 22 Bk P TR A AL A D

%7  Yale-B E L AREEXR ERIRANE

PN 2
J7i%:
Sub2 Sub3

PCA 96.67% 59.00%

SVM 96.67% 72.67%

MSR 97.50% 87.33%

SQI 96.67% 80.67%

LBP 97.50% 63.00%

DBN 96.67% 95.67%
LBP+DBN 97.08% 96.17%
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