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Analysis of lllumination Treatment Methods.in Face'R‘écognition
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Abstract: At preseﬁt, Light has become a key factor of affecting face recognition rate, the common method of deal
wih illumination were compared in face recognition, experimental results show that the illumination cone method and
the approximate light cone light methods have strong robustness when have significant illumination changes. while the
other algorithms in the changing illumination cases, the recognition rate has significantly decreased. Deal with
three-dimensional face image algorithm, illumination cone algorithm and the spherical harmonic theory have been
elaborated. Extensive in-depth efforts have been put into the research toward illumination treatment methods in face
recognition. Their strategies, advantages/disadvantages and performances are elaborated. Several promising directions
for future research have been suggested. \

Keywords: face recognition; wavelet decomposition; gabor filter; illumination cone; spherical harmonic theory

1 515

NI AR TR A 4 T
CLZAT 2 i . (E A AEE AR o (ORI T A . sl
AR S e PN A e R U e T
B, AR REE W AR . DR IR R R T
7 0 LR SR RS A B e T R R A G 8 2
A, RIS B R HEAT IR, B
M 2 R A AR A T L AT, B
RIS T — I, {H T A = 2 TR
SR o R/ IR AL T AT 0 A, AR
TFsehre, I H g AR5 ek s 2 2 I

© FELIH AR TR 2R 42(2008YQO1)
AR IS 17]:2010-05-12; 0 $1)4& e ] :2010-06-06

160 Z354Cif Experiences Exchange

YANRAS L, DR = e A SRR AT 9T 5 T 2 T
FERIRIE R, WL T T2 AN, HEE
TS M s = AR R e, d i, b
Z ORI IS, UL R N R AR R e
FEPE AR AT NS, T AR SCIE 20 Tl SR A 1) v
BEAT (2 W AN o

2 HFdEr i i A U

ST PR R NI UM SR A B TN B iR
(¥ SE LT gabor SR IF 5% .

T ANB AR EAER VL, BT I 2 N AR

© TERERE TN

http:/fwww.c-s-a.org.cn



2011 & 204 2 11

http://www.c-s-a.org.cn

A [N VA

S IR 75 MR Z0 T R IR R R A I AN AR R
b, R R FREAT NGRS, (2, Bl /N iR
JEEE L, [ NS [F) A AR R 3 e 1) 22
SRR NI 2 8] ) 22 et R AR A ASR, BRItk
I RGN S i A X TR T Gabor
PRI, T Gabor JEM RS HA AR X,
PEP AN PG A S e AR AR, R T e g R 2 —
TERERE MG BEEFAS T, BRI, (A
Bt Y6 AR R s o A TR AR Ul (0 K PR 4 A B 2%
P2 o AHAESEPRIE LT, R 2 ML R X L5
DAARSIR S E, SRR ATARN, SR AR
PR . QN A R ST R PCA B0 Fs W 48 50
MgaWM, 53 gabor Al LBP 5k AHLS & 2%, LA/
P AEH+PCA+ANN P52 L 95.8%!, HEATR A |
PO R w6 Bk AR RS-
PRGN, SRR AREF] T 59.29%, {HEiX
%%%EF%%%ﬁ@ﬁTﬁﬁ%,mﬁik%%~
A YEEAERIEY R, BT LRI,
R4 2 (0 N VR0 2B B AR AR, T/
SMRSTIEAN gabor JEBE VAR AN = 4E kL A2
T =4 NGRS R, DRI AS SC 3 BERIF ST 1) e = 2 (1
JEHEAR L T I AU

3 FE T =R AR

R AC FE N Pl 1801 JEAR AL OIS i Lo 1R B
TR AR A A 2 P 22 19 R R NI B AR AE AR [ R
FAF R INAAL, FERABEMOCIE L EERL -, BUAE

QIS T VPR IT7 %, AT IR R R

TR LR (0007 TEIEATHT ST AT
31 BT RBERRETTE . -
CLLUE ] T 2B R Iy Lambertian( 1311
) S ST T UG A 2 8 2 9 7 — AN 2 1 9
A5 T AT AT H 82 77 T L 00 0 2L A 4 [ 2 ) 2%
T, % AT AT S, AN TR 53 1 4T,
LER— A7 ) SRS BAR SR R R, V20t
VAT AEUE T Lambertian %9, -t 134 98 i X
BSR4 RS ), I B AR T 9 5%
(AEAE, YU AR BT BN O JEAT LU 2 A6
(4R, AR AL AT TSI 6 I RS o i 5 R
S R AL T — AN 2R 1A b o 1 %2 T A, 7K
2R . B IR B T % AR A

AN IBA T, FIT T IR BT s R4 5
A B PRI, 0 SR R0 1 e — A AT
HE, T U ML RO A R 0P,
N A5 AR 160 A A 5 5 54

SEHAIL R, H H AR AR 0 I 2 L
e R, SRS T R P L S LR 2 )
SRR 5 s — A 7 2 06 S ok b s
F S BEOIR 45, 2 552 B 7 P e 2 o L o s 5 3
7 SRS A R L 5k LA S R A
IR B, P 1 e A S e R

N HE P R = E)

K1 oL

JCHEVE 58— ORI E A A 2 1]
IR Y 503, T FLAE 6T R % T 3 &
SERIBUYIIE . (AT HE(ETEIHi1L), QIR(F
FeHE —E YY), ICOE ) =R ARy (07238
SIERMEE, 1IC H QIR #wm T 25 M4, L
HE #2577 30 A FA. w ©
32 EFHRISIEIRMTE

TR I S ST B P S T P B LT 4R,
HFIFHIET-BR o £ R A5 5 AL B J772:, Ramamoorith
DA Basri 4 PRSI 1 o BT B i
AR AT LARI A 9 UERLk it 728 RDRIE L, 3 FLFR
T A R 7

T BRI 15 B 10 56 T 06 F 2% 170 1 45 348 30
T RFHE RN ER O R i SRR
&, WANTEIX 9 FOLIORES T RS 9 KI5 —
RIS (harmonicimages)ZH J& ()i 1-4% 1a] H #n]
DAAE S st T HE B ) — MR, i A 3 S 2
B HIX 9 FOLIRE IFRAEZIX 9 FOCKRA
TR ORIRRE FIOAKEIG, 84X 9 IKIEHG T
K PRI RT L7235 )38 1T LA 224 K 1 R PSR AR PO A
YT, AELRE PR BRSO AR B 75 22 C S
(T R, LR 7% IR AR A A 2

Experiences Exchange 4457 161

© THEFEEBRETN

http:/fwww.c-s-a.org.cn



i E N R &N

http://www.c-s-a.org.cn

2011 £ F20% % 1M

9 TR EIMGR A iz 7510, (HILSE T IFAR
Sy IR EVIZAE LIRS B8, SCRR[S] H S AT T
P AE I YI 2R xS Bk IR i Al A B 5 5 candide3
BERIEAT A B ICHE, AERCHER LAY b e NG =
YERERL o Ox HE A AR AT A5 o0 A ) T e v A5 B 2SS
ARV NI, R 2T B 4 e Pl 5 1 01 i O
RT3, X9 IR BT U, B AR B
W TPIPN AL TR E 7 F

100) =Y YU DAY "k ). fxy) D

1=0 m=1

SO

Hordr, b™M(x,y)= X (X YAY"(a (x,y), B (x,y)) A NS #1ER
T 30 6 PR o A O BT S S o 5 P R T T O R 5,
Yﬁﬁﬁﬁﬁﬁﬁﬁ,me%A%E%¢%ﬁ%%&
B, a(xy), B(xe YIRERRIIIEL T, L
WA BT =4 EE O, SRIFH SR R
VR m R SRA NG R 9 ANERTinE L R,
AT AT DA I S8 L™ RSB R H 1

X CMU—PIE s b i “illum” B4 i3
B, BIREEAHN 05 ¢ 29 , BT PS5Hh
02~22 IR 4E4, I 2856 1% K115, FEAT TR 3 525
SIS WA 2 P, A 21 ANADGAT BRI P
B2y 80.3%, MEIHRTLUE H, INOGST 02
15, 16 FHIRAFREAL, Hug T 70%, {HARX ST
ROV x 3 4 S AR F) 50 % KR B8 B4 i T
I 20%.

) N S R S | I I S N R N R SO
Z34A56 7810111213 14151617 0819 20 21 &
AT G

B2 xF “illum” A4 R

VAR R R SR AE T SR IR B AN (] B %
JEE A P S A SRR LU N A . T
A, ST AKX MBS 4R T 9
ROCHE TR R, 1% 123 1) 6 IHE I AT Sk 21 5
K DRI AT AGRAIE T sk 72 8] [ R R LU D H bR 44
(10 e 2 A ) — MR A AR MEIT AL, I Hk 9 /Dt

162 Z34Cif Experiences Exchange

W72 () LU AP S AR LS A B A 21

4 SEEGEEIR

Ll Yale B AR HEA TS0, $EIA]— AP A F X
10 AN ATE 64 BB IR A&AEAR A B R I3t 640 TR IR
AT, R PRI U0 5 8 Sl PR 7 38 K/ 4 0t
NS5 AN TFHE:00° ~12° WES1:@13° ~
25° WESI;®26° ~50° NESI@51° ~77°
HEEIV,E78° LA ENES Vo SR IREAT )4 — 4k 21
JG. b TIESLE, i PCASLE AT b, I
FUR T EMGAR O (0 BB AT U o T AR B IF
HCHR A T B EROBIRIE A IR HoA 4 M
ErYE AR o 45 0k Tl L (AR )« BRTHT i
JEEMR (I 9 SGHR T23 0) (Ar R R O
WA 4 TR I () L SR I 7 v AT
W SR R

R 1 TRSEEEREDERF ARSI L

F £ 1l 1 v \Y%

AR 93.3% | 64.9% | 34.7% | 24.6%

ZHETEN 96.8% | 92.3% | 82.3% | 48.4%

Ptk 100% | 99.6% | 92.8% | 65.5%

TRiE E 1% 99.7% | 97.6% | 87.5% | 57.8%

9 ETFEH 99.5% | 95.0% | 86.2% | 56.7%
v

M%L%%ﬁﬁ,%%%%xﬁﬂuﬁ%ﬁ%@
SIN Uy N P S e
R G B T Ay TR R A R I, BRI
O PRSI 23 1) B, = 24 0 S 0 A
oL, DRI IR ) AR 2, R st SIS, A7 4 £
S (S o B L A ONIOL DY PN 2120 WiRsS
e 2 A VL 7 TP R

5 45
TE I DA S AR PR H Ot AL 7R 1R 4 A
U, LG, B PO RERAT R, 2N
TP T TN T
(1) JEHEE BRI 2 A0 0, AEAE S B B T 47
SRAETEAR Z ). e RN R D2 7
SR R, X6 T2 R0 A e LA A2 10 K
FEHEVEV A 2, VRO, T S I A DA
(F4% 191 W)

© THEFEEBRETN

http:/fwww.c-s-a.org.cn



2011 & 204 3 11

http://www.c-s-a.org.cn

LR g N A

$isql -Usa -P -Ssybasell
1>dump database mydatabase to “/export/home/sybase/
md.dmp”
2>go
¥ H P s P2 (mydatabase) 5 H £ md.dmp SCHEH,  $5
SE AR 7 AT L0 PR TR A 2 () A TR SO et il
1 rop 5 I HE SO DLE) srv2 [leds ds s
42 APEHESA
1EHT 2% Sybase IRk S5 & L8 S8 %0 55,
$./ RUN_srv2_back
ML Ay ARSI R R, Wnh
$isql -Usa -P -Ssybase22
1>load database mydatabase from ”/export/home/sybase/
md.dmp”
2>go
1>online database mydatabase
2>go il ‘

RN S AN A€ LA B P SR
mydatabase $HFEEL . A ILAEH RS o8 LR 4
AR RS T RE .

5 g

A LA Ay 2 AT (CL)#RAE SE B b2 6 B St 1
(GUI el R o ik, e I SR EHE 5 T B2
SO R R Bk . ARG B U R S e R
U B 45 WL 5 5 LT B 58 A e e T
f, IR Clal 2ol R AR A 3R AT S 2
PRLBATE IR FHERANI.

' e an
1 B4 M0, 5% Sybase 00 2 R4 B R rg AL At T

JKF 7K i Fi e, 1998.
2 sybase £ AR KF. Sybase 4l FEUE S HEF M Version2.0:7
3 LSwK.Sybase $#i i % 1 5 Wk &2 ARk T F2,2009,(3):66 — 68.

(L8255 162 1)
RN AL, PN AESE bR R AR AT, (R T =4
NIRRT TR & e N = 4e s, i
R e R IR AU 4 SR 7T, DA R Ab 3N I 1R
A, B, MR IR, RS E
BRSO 1)

(2) HEr AR50 S LT B ' B Ak 21 7 1540
T NIRRT 2 WA S 2R i, i S b B IEA
R B A, SRR SRR, EEE AR
B, 0P NI 2R T S S5 T PR ORG it i s AN L PR 1 U B T

S St 3 S R AR T A Uy T, A e

JEHCIRAS A v S HER -

S5k
1 IhREE T/ NS R PCA-ANN (AR 3. H I 1
544 K,2009,5(27):7730—7733.

2 PRELAK PNEAE I T Gabor AR AEAR I AR iR
ol g2 57 1 3] Pt R s BE T K, 2008,

3 Zhao L, Yang Y. Theoretical Analysis of Illumination in
PCA-Based Vision Systems. Pattern Recognition, 1999,
32(4):547—564. ¢\

4 Ay B AR IR B S0 2 Y O I )
F S B L. T PRI 2741, 2009,(3):113 1200,

5 A, S5 22 AL L S5 A5 LT HMML Ffy 30 RY A  A
ol B AR VL 241,2000,32(7):1424— 1433,

6 SEFE, G, ok 2 A 6T 3D NITF DI, B3
AR NI AR A7 41,2006,17(3):525—534

7 Lee KC, Ho J, Kriegman D. Acquiring linear subspaces for

face recognition under variable lighting. Pattern Analysis and
Machine Intelligence, 2005,27(5):684 —698.

Experiences Exchange 246487 191

© THEFEEBRETN

http:/fwww.c-s-a.org.cn



