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Abstract

In this paper, a novel approach based on discrete cosine transform (DCT) and Wallis for face illu-
mination is discussed. Firstly, the DCT is calculated in logarithm domain for face image. Some
low-frequency coefficients are discarded in zigzag pattern. Secondly, after inverse discrete cosine
transform (IDCT), the Wallis algorithm is used to enhance the high-frequency detail of face image.
Thirdly, the principal component analysis (PCA) and the nearest neighborhood classifier using co-
sine distance are adopted for face recognition. The experiment results on Yale B frontal face data-
base demonstrate that the presented algorithm can decrease the influence of face illumination.
The face recognition rate has a good effect when some parameters are chosen properly.

Keywords

Face Illumination Processing, Discrete Cosine Transform, Wallis, Face Recognition

FHABBRZERSWallisky AR R TR
&

MEE, T F, fds, EHC

HK=R R T 515 B TR, =X
Email: yangzj158@163.com, niexf@tom.com

-

CERAER .

NESIH: BEE, 15, B0h, TR M EBRZRRS walls ARG IRAEEEED. BB5E S,
2016, 5(3): 81-87. http://dx.doi.org/10.12677/isp.2016.53011



http://www.hanspub.org/journal/jisp
http://dx.doi.org/10.12677/jisp.2016.53011
http://dx.doi.org/10.12677/jisp.2016.53011
http://www.hanspub.org
http://creativecommons.org/licenses/by/4.0/

Weks H . 20164F6 190 FHEM: 20164F7H6H: KA HM: 20164F7H12H

R

AICRH T —FETHERZR B S Wallisiy NGBS, SR E Sk N B G R BB H0,
FEXHUR A EEERTZZI(DCT), SFFHEMDCTRY, BiEEEBRZREZR. R/5HWallis
HEN N B G R R AT R . AR AIN B, SRR AT (PCAY R ARE, 2H
ETRREB MBI 5 I8 T 02, fEYale BIEF AREF LI LERRA, FCRHHFE
TLAHI S AR RIRmE, SEUARAIRS I, NBRRBIRGEEBEF KRR

K
NEJCRALEE, BRI, Wallisfk, AR5

1. 5|8

S HE I L, AR 30 e T G £ = 2 0 R [1]-[3] 0 [ — A R R AR A B 1 2 S K T AN ) A e A
FIZAF R HIZE 5, XA R I T3 2 (AR E IR A B, R SE R B =K [4]: RBUGIR
AASRAEHII7 15 TR RGO — 7. NI 71 o SR IO IR AN AR AE 77 3 B S 2 4 H
K B S AR BRI HEAT A0 . 4. Mohsen [5]254 HE SQI = SR B — (B 3AR 45 2 1
IR E I AR BB, S E ARG REE S, Bh T RAEEER ARRGmN 20N T &
HRYH Y15 5. . Ramaiah [6]4542 H A F 6 A0 28 46 E 4T N FGAR B 5 38 PN IGREAS I 25 1 3h AR e 22 I 2%
AT NI, B% T 70 BAE RREARE EINZRUL S IR, (RN B 2 M 4R I RS 2% IR A IR
SRUZNRFEZZH0E . Shermina [7]55 b & B HUA 248 e 5 25 04> 0 Wi B 6 RS AR 1 A G 1R 551 2
4, IR GURERE . A BRE IR 3 — 0 i 7735 5 B R T A R B TRAR BB B, %070
FEAAE FAEAT N RAR R 5 R 5 2 461 T oo NROC IR E . 37 vy B R, M3 afit . xt
AR, ZKITVEAE — R R8T IR A AR BB, EAR AR R R 9 5 X 3 g A
REAE, A S A R S LA A P A A I R AT X 3 N A8 7 45 (R A S 7 4% ) —
3 Y T A W BRI 25 2 5T A BRSO IR S 1 AR B RE B B 723 () 3321 [8] . JBIBAEVE[9]. curvelet =)
ERFAIE (10145 . 1X 2877370 BRI FDEIBAE T MR BUGAE N ZRREA, PR HAE Sehrs 32 51— 52
PR«

ACHRM T — R T B AR TR A S Wallis A2 # i K IR AR . S R AL BRI RHE & 14 1
e ESB AR RGO, R RGO B AT A e, A M R, BRI R AR
5 F Wallis S0 158 A BUMG I s R 2« AR SCO7 1 2 00 K B A s AT 2 1 S AT ) 28
TEE, HOIE AL TR R B R R AL

2. BENR
2.1. EGHOX TR
TAERER 1 (x,y), LU U RS0 R(x, y) FDGIRSM 8 L(x, y) HI3RA[11]:
1(x,y)=R(x y)xL(xy) @)



AN & | BERT
E% T O T A
EFE
TR R %L
HHANGE | e | BELA
my WallisZ5 e |« A

Figure 1. Flow chart of face illumination processing
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Figure 2. Face image processed with different methods
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Table 1. Experiment result
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Table 2. Recognition rate comparison with different method
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