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Face recognition based on orthogonal Log-Gabor binary pattern

YANG Huixian, FU Yu, ZENG Jinfang, XU Chang
(School of Physics and Optoelectronic, Xiangtan University, Xiangtan 411105, China)

Abstract: To eliminate the effect of varying illumination on face recognition, a novel method of face recognition based
on orthogonal log-Gabor binary pattern (OLGBP) is proposed in this paper. First, the algorithm performs log-Gabor
transform on the samples in the orthogonal direction. Then the log-Gabor feature image is decomposed into real and
imaginary parts, and the OLGBP feature vectors are constructed by fusing them into a binary pattern in the same scale at
different directions. These feature vectors then form a collaboratively representative dictionary D. Finally, sparse coeffi-
cients are obtained by collaboratively representing these feature vectors with the test samples based on the dictionary D,
and the test samples are classified by reconstruction of errors. The results for experiments performed on AR, Extend
Yale B, and CAS-PEAL-R1 face databases show that the OLGBP algorithm has good effect on a single sample with il-

lumination variation, and the effectiveness of the algorithm is verified.
Keywords: face recognition; Log-Gabor filter; collaborative representation; orthogonality; sparse coding; binary pattern;

single sample; multi scale
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Fig. 3 Face recognition flow chart
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Fig. 4 Example images in AR database
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Table1 Algorithm’s results %
NI LGBP OLGBP
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CAS-PEAL-RI 82.22 81.53
S4 82.86 84.29
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CAS-PEAL-R1 J# I LGBP iR 5% I, OLGBP &
0.69%, Extend Yale B A S, I LGBP #Y K b
OLGBP fi§ 1.43%. H It AT %1, Bk S, #/ OLGBP &
2R R [ LGBP B35 A9 R R AL, (H R
K FAIZEAR K, {HLGBP 4 T 12 18 LG ¥
fEE &, OLGBP B35 K74 T 6 i LG FEAE &
&, Kt OLGBP - 1iE 4E 802 LGBP Rk 4E 4411
1/2, VEBIBIESS J7 M B LG R 1E, 78— & fE
AT AR AE U Ay, SEERARAE R L, $R AR

3) Y R AL LA

55 E OLGBP 4 i & £ i 47 %, OLGBP
HyH 5 SRC, CRC BIEEXT H o X He SE 5000 77
AR NG PEVETT, DL AR PESE— iR A 1% R ]

L9 FT UL Y, A [RVRE A 25 5300k 1 g 3R
B AR . SRC 5 CRC ifid ZEHL, AT
B — A IH T H AL ZE, 1 OLGBP 5.3k 5 9

6 L L L L L L L L L ]

0 10 20 30 40 50 60 70 80 90 100
FEA

(a) SRC #ifith AL

05
04
03
02
01kt sl

0 e 5

70.1 L u\) 0“ ol O

02}

_03 L

—04F1

it AL

5 1 1 1 1 1 1 1 1 9
0 10 20 30 40 50 60 70 80 90 100
[EZN
(b) CRC Zmfih 2%

025
0.20
0.15
0.10
0.05 fp

ETITER

00514 B
~0.10}

15 L L L L L L L L L !
0 10 20 30 40 50 60 70 80 90 100
%N
(c) OLGBP #ifth %k

E9 SEEHDRMLL
Fig. 9 The coding coefficients of algorithms

28 AT LB, OLGBP % ik A X SRC
Fl CRC B B B RRAETE HA X401k
3.2 AEEZEHIRA MRS EE

i KE OLGBP 57k A %, 43515 SRC
% CRC_RLS 2" OGPF 2" OGBP %
% cSGMP B X, SRC BIE S M
7=0.01, CRC_RLS H ik Z%1=0.001, 7£ OG-
PF B3k, BN S, S Wibn 2 6=0.9, 1&
OGBP Bkrh, JrimEch 8, milibrifE2 o=1, 7F
CSGMP %3 f, CSLDP Ry 3x3, & i brif 25
0=0.6, OLGBP # %k, CRC_RLS 2% 1=0.001,
Log-Gabor B ]RLEE s=3 ., J5In] 0=2, /N KR 3,
RN TR 2, 528 OLGBP, SRC fil CRC_RLS



o552 1

ke, & 3T 1IE3E Log-Gabor 8 — (845 2 A A G TR 51k © 335

B AR JEFI CAS-PEAL-R1 AR R~k
83x60, Extend Yale B JE ) A R <10 96x84, H:
R BN RS A H A 100100, B A S5 40 i
1720 WK, IR 25 T HOE 1Y

M2 7] LI i, OGPF, OGBP, CSG- MP #
OLGBP 45 Bk # BT T K415 %, SRC Al
CRC_RLS ik RE B T Mm% n, I %A X EHG
$5 U I P (R E ; OGPF B B MG 5 4
J5 ) B AR FE AR LR AR, B T4 R AR B R
B ; OGBP 1k J& OGPF &3k (ke ik, & 4586 41
PEHEAT 8 AT 1) ) AR 7 AN [ (AU ; CSGMIP
BBV R T R S LRI R AR 7 A A, B R
T ANBEAAEFRE . OLGBP 53R I IEAC Log-Gabor
U I A 2 PR 2 ROBE T (AR A TR, O 3 e ok
A AH S 20 T ARES, A TR
LSRRG

Fz2 AR ABEFIRFIER

Table 2 Face recognition results in AR %,

ik UTES
SRC 88.00
CRC_RLS 86.00
OGPF 96.67
OGBP 98.33
CSGMP 98.33
OLGBP 98.00

M3 AT LIFE . CRC_RLS Bk B R1ES
1.2, 4 1 B ARG s, (RER 405 g B U1
RAR, FEE L RGNFARE, TR, OLGBP
B PRI RO | £ 07 [0 FRAE X B RE AR 17
TUNATIY T, TR I R S0 A R g A 1 A N
gh L5 BOE FE, A L A B R ) R A B R T
AR

&R 3 CAS-PEA-R1 AR FiRBIZR
Table 3 Face recognition results in CAS-PEA-R1 %,

WGHAS i

1 2 3 4 5

RS

SRC 7739 7739 3263 7688 57.79
CRC_RLS 90.45 9246 5327 9045 5327
OGPF 70.10 65.64 4755 6826 6941

OGBP 7732 7230 5289 7217 7475

CSGMP 78.59 74.16 57.68 7455 7635

OLGBP 84.23 7877 6734 78.64 85.68

FAMEZOCPM LI LR AT LLUE 4
2 NG BR A RAF, U AR & T4
3~5 T N R AR 1 R R R 2, AT E AT RRAE
Iy SRC, CRC_RLS F i Fit A7 Jmy B AR A1k 12 L
1) CSGMP 53 R I 2K [ & th; OGPF il OG-
BP Al AL EEAR B, PRI Z T 12 ; OLGBP il i £2
B2 ROBE IE A T7 a5 B, % R 30 A1 52 38 43 5l 2t 1)
e THUT R 1, TERIZURDE I TN WA B
U

& 4 Extend Yale B ARG E FiRF &R

Table 4 Face recognition results in Extend Yale B o

FAE
=R7S
S, S, S, Ss
SRC 90.00 30.00 3000  10.00
CRC RLS 100.00  80.00  50.00  10.00
OGPF 100.00 8729  58.13  40.05
OGBP 100.00  89.55  61.09 4135
CSGMP 100.00 9076 3947  33.4
OLGBP 100.00  100.00 8429  82.63

33 SSHEAEHEREERESHT

ot B B AR R, 7E AR JE RO R4
AT . DL AR AR — 5k A AE R Il 25
FEAS, Ot BRAR 8 A AR S A A, D550 730
Sl — sk A BT A 1 R ] Ay

t=T,+T, (11)

Ao T s $E B — F A I R AF T FE 18 OF 35
], T, FerR — MR AR 5 22 5K 1 ZhobE A UG e 3
FERYFRIIHA] . A8 7E7E AR 6 IR AR A FRIE 4 4K
S5RERE RN S Pin,

*5 AREEEXRBRENSTLERSENR

Table 5 Different algorithm’s dimension and time in

different illumination set ms
RN iy T, T
SRC 1230 0 235
CRC_RLS 1230 0 5.49
OGPF 50 000 78.74 74.25
OGBP 80 000 139.48 74.19
CSGMP 16 384 45.56 34.03
OLGBP 7380 12.96 9.89
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