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Abstract: This paper proposes to combine the global and local facial features in both serial and parallel manner.
Firstly, global features are used for coarse classification. Then, global and local features are integrated for fine
classification. In the proposed method, global and local features are extracted by Discrete Fourier Transform (DFT)
and Gabor Wavelets Transform (GWT) respectively. Experiments on two large scale face databases (FERET and
FRGC v2.0) validate that the proposed method can not only greatly increase the system accuracy but also improve
the system speed.
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Fig.1 " Different rolés of global and local features in face recognition
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Fig.2 Procedure of global Fourier feature extraction
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Fig.4 Construction of global classifier, local classifier and unified classifier
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Fig.5 Serial integration of classifiers for face recognition
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Fig.6 Serial integration of classifiers for face verification
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Fig.8 Example face images in the FRGC v2.0 database
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Fig.9 Performances of ROC III for both LCCs and LC on Experiment 1 and Experiment 4
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PRSI FRATTERR | ol A SCIVE S FRGC IEE VL (R T PCA) LA H i FRGC v2.0 A b P/ e iF 1)
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DEFA AR ) A AE B LUK I 528 4 b AR SCEA R S5 R LR AP I S R w10 AT 20 s 8 17 S 41 i BE AT %)
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Table 1 Performances comparison on Experiment 1 and Experiment 4 of FRGC database (ROC III)
#F 1 FRGC AJGESL 1 fsst 4 Lk aens th(ROC TII)

Verification rate @ FAR=0.1%

Method Experiment 1 | Experiment 4

FRGC baseline™”! 0.66 0.12

Method in Ref.[7] 0.91 ” 0.74

Method in Ref.[24] 0.92 0.76

Our methods—GC \ 0.81 0.51

Our methods—LC 0.97 0.80

Our methods—UC 0.98 0.86

?
o o?7
gl § “--f---ROC I of method in Ref.[24]
= s 0 PS40 ROC 1T of method im Ref.{24]
& £ g0l = |= 'ROC III of mpthod in Ref.[24]
s 05 § R I ——ROC I of proposed UC
> 0.75[% ROC Hof proposed UE
0.4 : E— — S B =—ROC III of prioposed UC
0.70
0 0.2 0.4 0.6 0.8 1.0 107 1072 107! 100 ©
Weight of global classifier False accept rate
Fig.10 Effect of different wg on the performance Fig.11 ROC curves comparison between our method
. . 1 1
of UC on Experiment 4 (ROC III) and method in Ref.[24] on FRGC Experiment 4
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TN R 5 LR B 25T S 1 N2 R 2 a8 il 20 AN R 4 i A 2R B3 210 21 AU AE AT 1
SR h AN AR SRR R SR Ty 2 AR LDA FRYE B [ 5E 2 200, 8] 3% 4 B0 SR VA UHABLE
JIT 5 1R RF R0 2 A TRIRT. A R A 255 L6 AR E 2 118 F ], FRAT 39 vy LB et 7 2 A 43 S8 0 7R o o 43 2R 28 v S ARBLE 1)
VKR 1 28 5 10 FE (5 5% 558 B P01 B 10 T B 2206 S ). 256 2 38, T — U N e PR 450 b 4 o 43 2 8 L 7
TE L ARBLEE oF B R 2 R A TR L 20 UOMHABLSE v B0, T A AR 23 S 28 TR 22 21 YRAHABLEE TH B 56T RIS i N
LA N (BRI )T 552K 0, 2 8 88 PR S5CLE 3 ARVABLRE T S0 T A 2 R L 4R L IR1 0, Ay 7 B0 DL, 7 A S S i o,
FATTAN T FERE AE S I 75 (1 I ).
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FRGC S286 1 FISEH 4 ERAE Ty F9AZ 1o 28 Gk AR B2 1A 5% i, G mp, 28 8 10 e S8 P A (BB v S v ok i i
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Fig.12 Effect of serial integration on the speed and accuracy of face verification system
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AT R ER AT A T AR SN R GRS FE R D0 R R RGO R B v KA 5 A
Table 2 Effect of different 7' on the speed and accuracy of face verification system (FRGC Experiment 4)
T2 AFMIBIAE T A6l A R SUE SERUR R 520 (FRGC 5656 4)

Threshold T; 0 0.2 0.4 0.5 0.6
Speed 1.0 1.0 2.1 6.4 16.4
VR at FAR=0.1% 0.858 0.858 0.855 0.840 0.704

3.3 FERETHIERE LRIKIER

FERET(face recognition technology)*J& FI i 5 F FH 0 11D G 1R 590 S5 92 160 B30 A A A ST 1 2 36 v AT
KA R4 & FERET 085 FEAR HE M ZR AR 1) — A T2, b A0 5 429 A B 1 002 1 #E L THT P45 7 03 42 J) >R
i FERET 34 411 4 A brif A SE fafb, fafc,dup 1 Al dup 2,350, fafb o (1 1% 3 240 5 R 5 AR 4k, fafc Hh ) 1]
BT E G IRAR A, dup 1 AT dup 2 G 32 B2 SR AR I [R] b 0 A8 4k AR I 59 7E FERET £cd E 17k B 1 %
ANMBAR B IE AR S 2R 18] 13 & FERET ¥ e v (19— Lo m 9 45, B — 2 i s T [ — AN A E A
TR 5 b= AR RN R e 4 R4y 254 %%ﬁﬁ%ﬁuﬁ%@ﬁﬁ@% \{ AR B
WU %, I 5 B AT FERET 04 1 I 0 s 4 45 R AT %) EE.%E,?‘iﬂ‘]ﬁﬁ\S@%ﬁj\ffﬁ$ﬁ%ﬁﬁﬁ%%%ﬁ"]ﬁg
et \ .

¥
¥ |
¥ ' Fig.13 Example face images in the FERET database
! 13 FERET Hds 2 () — s A Pl %

3.3.1 A& JATBLL RS AR T fe

i1 T- FERET 04 e 1 M AR 55 22 M1 o BRATTAS B 3 W 461> o0 40 28 88 (R 1k BB R SR 65 SR M 1k R 4R T,
MR BERGHARRSRKR R Ieas UL AR A 4 AR L TUNZ b Ab, 0 T U0 42 )= 7 25 4%
PRSI A 5 b A0 T i ik 6 1 50308 e, R AT 88 R FHAE FRGC A3 B I R ARE (we=0.2) 1 4 R 43 35

BUH.A 3 et T 4 ROy el Jra i 03 2Rt LA SCRE AR SRA05 4 FERET 2% JUAR L 119 UM% (LDA it 4 8

5Eh 200), U0 % 5 Y AT FERET b I3 0 45 e ) b, T LU H, AR SR T FRGC Bl 14330 i AR 7E dup 1
1 dup 2 ﬂﬁ’l‘?ﬂﬂiﬁﬁ%%i,ﬁ%%ﬂ)%'%Bﬁ%%%%ﬁi)ﬁ%%%%ﬂ%ﬁﬁﬁiﬁﬁ—iﬁ}kﬁﬁ fafb?rﬂ fafc 1X P AN AH %)
o MR AE A bR Rk 8 CE8E 100%,JH:,%)%‘%Q)%%B%%%%%EEE%?ﬁﬁ%%ﬁﬁﬁE‘J%ﬂ.
AR BATTHE B 7 (B 2 VORI J 8 43 I 4% ) 76 FERET 1) 4 ANBRAEIIRA B2 2 10 VU3 22 0 0 5t T 2 T 1
IiFas R

Table 3 Perfi)rmhnces comparison on FERET database
\ &3 FERET 3udli i ERPEREXS HE

Rank-1 recognition rates

\

>

¥ § Method fafb fafc dup 1 dup 2
Method in Ref.[10] 0.97 0.79 0.66 0.64
Method in Ref.[15] 0.98 0.97 0.74 0.71
Our methods—GC 0.974 0.727 0.569 0.256
Our methods—LC 0.995 0.990 0.886 0.795
Our methods—UC 0.996 0.990 0.906 0.833
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Fig.14 Effect of serial integration on the speed and accuracy of face recognition system
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