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Fig.1 Two-dimensional wavelet transform filter bank
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Fig.2 Some preprocessed images of ORL
and YALE face database
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Tab.1 The face recognition speed and rate of different wavelets

BEAKLS HAK 6 BEAKT HEAK 8 BEAKO
/NI Sk FERT A%l FEHT vl FEHT vl FEHT a8l FEHT 4%l
/s R/ % /s R/ % /s R/ % /s R/ % /s R/ %
Haar 2.31 85.50 2.71 83.75 3.61 89.17 4.68 88.75 6.14 87.00
db2 3.06 88.00 4.04 86. 88 4.89 93.25 6.08 95.75 8.30 94.00
db4 4.99 73.50 6.67 69.00 7.21 79.00 9.22 82.75 11.56 81.50
db6 6.85 61.50 8.02 61.50 9.46 66.50 11.77  70.25 14.97 71.50
Symlets 3.76 78.50 4.71 74.63 5.67 78.17 7.35 84.00 9.44 86.50
Biorthogonal 2.11 86.27 2.61 81.25 3.45 89.07 4.44 87.17 5.93 84.00
Coiflets 6.72 73.88 8.01 70.88 9.68 81.50 11.69  75.25 15.08 79.00
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Tab.2 The face recognition effects of different
wavelet decomposition levels
FEL EE2 REH3 R4 BES
10. 89 4.80 2.95 1.46 1.24
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U 5 R
FEW /s
PR/ %

HE2 2 Al NI R RO 1~ 4 1) JR
TR 1, W R 2 — 2 B s o R Bk
LEF R R AR K2 280 3 ULk
BF, U R BEAR M 0 i SR HCh 5 B, SRR AN TR
S8 BCRIAT 55 38 2 1Y 43 A J2 B RE A8 1 1R 3
Qb ¥ T B2 A2 R 1 T) B R A A s 1 TR 2R R
e AR /N 53 i R HCH 2.

4.3 FHiEXEE

PEFE ORL AN e i B A4 2 7 8 Ak B4

YE RN ZREE o IR AR SR 4 | SR 5 il 48 43

KT AERREAE £ 530 2 20 ~ 70 B 5@ i
PR 6 7 i AT 08 L 52 58 - OIAL/INGE 43 )5
FIH Fisherfaces 75 3 #2 I EHG FRAE ; @ i 47 C 1
A 1Y 040 B8 K AN o3 % Ja, B Fisherfaces
J5 A BURMR R AE s @ HEAT I A F1 4k 1 T 4L 3 K
TN 53 i e, R PCA $2 BCEHG RRAE 5 @ iF
FMmA B AL B 5, #) ] Fisherfaces 75 5 #2
HEMGARAE s @BEAT A 11 Ak % 190 4h 28 K AR
A o3 82 0 /N e 43 % I, AL T Fisherfaces 5 25 £
HEMRRHAE s @ HE AT I Ak 1) 790 Ak B K A /N
B oy % I, R Fisherfaces J7 254 BB R AE , 1
REH S IE. LR AR R 3 iR, A LLE
B, 0y B p O R T
£33 AEFEMIRHIZER
Tab.3 The recognition rate of different methods %
T R R R i i

i il il
Jiik 1 59.23 54.47 62.33 56.25 53.56 52.00
Jidk2 94.23 88.87 91.00 87.89 84.69 80.37
JiHE3 90.00 89.17 88.33 89.17 84.14 80.37
Jr4 80.17 79.31 76.83 78.50 71.00 73.55

J545 92.35 87.33 89.00 85.04 85.50 80.67
A LI EE95.83  90.17 91.25 93.25 86.00 82.67
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Tab.4 Face recognition parameters of ORL database

FEAK 4% NSH/mm PUINR/ % RIS /s
5 29 70 x 70 92.00 2.95
6 47 70 x 70 94.38 3.88
7 32 70 x 70 96. 67 4.03
8 80 70 x 70 98.75 5.45
9 111 65 x 65 97.50 6.61
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Tab.5 Face recognition parameters of YALE database

FEAK 4%k 5}/ mm PN 2R/ % FERT /s
5 27 100 x 100 90. 00 2.64
6 53 92 x92 88.00 2.62
7 59 38 x38 96.67 2.05
8 32 36 x36 97.78 1.86
9 54 37 x37 100. 00 1.80
10 30 40 x40 100. 00 2.00
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Face Recognition Algorithm Research Based on Weighted
Wavelet Decomposition and Fisherfaces

ZHANG Zhen, LI Long

(School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: A face recognition algorithm that combines weighted wavelet decomposition with Fisherfaces is pres-
ented. Firstly, the face image preprocessing is conducted after whitening pretreatment, in order to get rid of
the interference and noise, and to balance the energy spectrum of the image. Then wavelet decomposition is
used to get the weighted combination of the low frequency component and the horizontal, vertical high frequen-
cy component. In combination with Fisherfaces, applying the linear discriminant analysis ( LDA) into the
space after the PCA transformation, we solved the problems that scattering matrix within the class is singular
and PCA is not conducive to sample classification in dimensionality reduction process. Finally, the nearest
neighbor classifier is used for the classification and recognition. Through the experiment based on ORL and
YALE face database, the wavelet basis and decomposition level is determined to be db2 wavelet and 2 levels,
and the best parameters of normalized size and feature dimension are chosen to make the recognition rate
reached 98.75% and 100% . The comparative experiment results show that the algorithm has better recogni-
tion effect with the feature dimension of 20 ~70.

Key words: face recognition; whitening; preprocessing; weighted wavelet decomposition; Fisherfaces; nea-

rest neighbor classifier



