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Face recognition based on Gabor reduction dimensionality
features and singular value decomposition features
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Abstract: For the disability of traditional Gabor filter bank on poor global feature representation, Ga-
bor reduction dimensionality features are combined with the Singular Value Decompasition (SVD)
global features of an image to characterize the facial features. On the basis of compensating the DC
component in the Gabor filter, the scale retractable performance of the filter which varies with its cen-
ter frequency is optimized to extract multi-scale, multi-orientation of face images. The features were
added in same scale of different directions to reduce the dimensionality of features. Meanwhile, the
SVD features in the whole image and block image were extracted respectively, then local Gabor fea-
tures and the SVD feature mentioned above were joint to characterize the face image respectively. In
order to improve computational efficiency, the face image was sampled to obtain a sample image. Ex-
perimental results show that the proposed method maintains image details and reduces the redundance
of feature data better. It shows greater recognition rate and calculation rates than the traditional Ga-

bor filter, and the recognition rate in ORL face database is up to 98. 21 %.

5 B #3:2015-05-05; 81T H#8:2015-05-29.
EE&TH :HE AR LS B E (No. 61301276) ; P14 TR K2E & il Rl 2 5 T2 %R ik 4 9% % B 1 B (No.
107090811) ; P4 % T F K 2418 R IF s 86 3k 4 %% B 35 H (No. BS1207)



554 e KE TR

5 23 &

Key words: face recognition; Gabor feature; Singular Value Decomposition(SVD) ;local feature; gobal

feature

1 7]

qul

TR ) SR A A% 0 A )RR AR R v TE B
Oy N UE TR A W T . TEat 25109 20 4R 1H],
Ko 2 T UG G ik wl g T ik ok, &l
A REAE RS DL B TE 1 25 18] 0 A ik K e iR
,

TEN U] Hr s IR Re i Y 42 B 458 2 I
KHEN . 4 Gabor JE % #%° 5 Wi 7L sh 4 9L 5
T2 B (PR B A AL, 7R K R R R ) O AR B T
N . R Gabor U8 U # 42 O SR8 A B, %
MITXEERTRENRENZRE . 2714
Gabor 28 # K¢ 1E . JE i Gabor FEAFE K . 75 3 17 4%
fEEBEF 02, (B2 Gabor R IE R . i H&
R SR 2% BRI 2 B BE YN R T e
5% i B TE R AR 09 42 R B B 5 H R R R 42
AT A BT . LASCER 4 1o ARER B — Ak
BT iEJE N R R Gabor € I #5 2, 32 BGHR 4 4%
fiF , F-{# & B4 4 B (Principal Component A-
nalysis, PCA) J7 k% £ 57 1F F1 R 4 (025 5 1 h
ABERMER ., UUSCERIS I HARER 7 —Floy
0¥ Gabor F#4E 5 HA R AE fl-A o 0 H 47 E Fil
G LB LE  FAR AR 2 A R o B B,
SRR — A7 Heny 5 5 B 40 A1 K B AT B
PR B TR R B R . Xl 5 v 23
TR B R R IT A E B - IR B e = X R 4 /i
FAE, e 252 M PR

AR — M I F Gabor FHE S5 A K4
#7518 (Singular Value Decomposition, SVD) 4
TIE 1 JR T AR AE 5 4 Jmy R R A Rl 09 N R I 2 B
Tk, AR B S8, #ME Gabor B I 4% 19
EL 3 s DATH BR X 4 Jay BRI AR Ak 1) URE S (7]
B, IR S 80, i Gabor U8 I 25 19 RO fil 45 B o
Y1 N1 R AR A TR AR A I O R S s ) P = S W E
W Gabor A8 7E [A] — RUEEAS [6] J7 1] (9 R AE
TR A, DL AR Gabor HRAE 4E 80, W D 15 B
TR s PR IR 0 27 A8 ¥ R i & R IR S 42 R
A SRR N R AR R . AR T EE
TEJR T 407 A OL 3 B T RRAE B 19 U A L i

P 7% PR 4 JR FRAE ) RAE KRB 5 1%
B TR JR R AR A AR R R R R LK
PEAT B A 34 5 THT DA

2 &ty Gabor &% % % Gabor 4
HE Gk A
2.1 B#HM Gabor IS
N A8 2R 498 % B AR 5 10 481 258 K A 3 R i)
S A N [R] A R E R AE L AL B L A IR AS k  fi
RV 22 0 R, — A B R AR E T R — A
B AT A LR LS. RIS A B T Gabor JE
WAk SRR N ZEPGE R G0 i X Rl pE ), 4
Gabor Ji§ % BRI BUZ — > &2 1E 5% o8 B0 6 19 =5 Bt
PREL, B HE RN

| _ 1 ﬁ}
glx,y) = (Znarcy)exp{ 2(d§.+o§) .
exp(2mjfoa) — exp( fu )}, @D
20,0,

H: o, Mo, RE W U%E X MY Jim b ibs
HE22 U8 T i W R e XORhRn Y Bl 1 i) e 4 7
JE fo bR, 02 ER M. (o y) 2 AR
Fr, (o) B E LS, HA x = xcosd
+ ysinf,y;, =— asin0 + ycosf., I = #
exp( f5/20,0,) S H o1, A DLkt Gabor ZF #
Xof BT A5 2t %of 5 B 1) MRS

TE NI AR v G o] i B3R D' HR RN 25 25748 Al X%F
U0 P BB Y 52 o 2 G B ), BT LA B Ga-
bor 3E % #5 19 £ BE . A SCXF Gabor U8 I #5481 2
OB - (D) 25 8 3 B0 S 2 NP 5 R
1B, UM AS SCAMEE T B3 43 1, A 5 Gabor I8
WXy 4 Jm FRBH AL i B 1. (2) 5 BB R )k
o IO 12 LA v o T 23R DA I ) JDK o A Y
AE, ITA SCHE I T — D RE fi/ 0 Al Gabor 1§
T s 149 R ek 4 i e o B0 5 T 8 A i DB O 2% A
B i B BT T AT DUAE — 3 R B TR R
B, Wit 8 Gabor U BRECH

PR i 1 fiat | foyi
glx,y) = (anzrai)exp 2(&~6§-+—ojai) .

exp(2njfox) s (2
Mk 5 B Gabor UE U % 76 5 — 5 ) b 1y 52



5 10

FmeE ARG Gabor FEAEFRFIE 5 75 S AR A 19 A K 35U 555

FRUE U A 5k AR Uk Dl A% UL P 1, i R T
K2,

1 05 ) b A S 5 S Uk e A
Fig.1 Real and imaginary parts filter at 0°

direction

& 2w I E

Fig. 2 Time-domain waveforms
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