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Abstract

This paper proposes a method to recognize a face using DCT/LDA where LDA is applied to DCT coefficients of an

input face image. In the proposed method, SSS problem of LDA due to less number of training data than the size of
feature space can be avoided by expressing an input image in low dimensional space using DCT coefficients. In terms of
the recognition rate, both the proposed method and the PCA/LDA method have shown almost equal performance while the
training time of the proposed method is much shorter than the other. This is because DCT has the fixed number of basis
vectors while the property of energy compaction rate is similar to that of PCA. Although depending on the number of
coefficients employed for the recognition, the experimental results show that the performance of the proposed method in
terms of recognition rate is very comparable to PCA/LDA method and other DCT/LDA methods, and it can be trained

13,000 times faster than PCA/LDA method.

Keywords :
discriminant analysis(LDA)

I.M &

A2 9T Ao BE ATE AT 9 AL
IUE A 9 W 92 <14 (appearance-
based face recognition) W& Wel AMgstm it
WEE = etz 4S9 Gl 9F F90 g

=2
.5,

A= ¢14), face recognition, discrete cosine transform(DCT), principal component analysis(PCA), linear

Zldle 2 @77 wg 27 wEd dibyew
PCA(Principal Component Analysis)4Yt LDA(Linear
Discriminant Analysis)$} 22 3-8 o] &34 53
b Z9F (feature space reduction) HF& AXA

ol
B

PCAE Edo|d HiolEHZEE dolgE & ¥ad

9wl @2 hw @79l g2 Fdo| shesla, olE F de 7P F8E &, F 71X HAH(basis vector) &
hap Ao1E 2 WEZ Afslel SARos gy & Roh AgHo= dolre AL 2 & Yx B
o ey b dolE e 54 WHE Ay Agsr Aol ok Y 49 939 2717 A w7
A dEg Fee APl A¢ £ Bl Yok

TSR, AN, Bt AAEAg R ey LDAT Fels uivel S48 Feln IHs 4 ©
(Hanyang University) AL ZNFIE e dY 5ARES HIATE
" 334, KBS ¥&/1¢d7d WE GEe Fohe Wols, Edoy dolEe $7}
(Korean Broadcasting System) Z5}82 PCA ¥ BT QB0 £ A0E 4

HELdA: 200608497, FARALR A 2005994224

(825)



56

A 9. a8 Egolyq delge & No| 54 F

v A ¢t B} e AL SSS —-—Xﬂ(Sma]l Sample
Size problem)7} @At ¥E FAL T & QA
Ho, dF A3 22 AA A %101*1 N x®r} ¢
7t WS- 2 B4t dubAold. & B9, 46x56 A
719 9= F4S AHEEHY QA 7(')“[‘ t—2,576°l 5
i LDAE H&37] felde 1 ol Egoly d
ofe]7} WR3IA o]& FEAF|7E WS ot} of
Adsty] Y8 gty oz PCAE 53 ¢4 94
£ g9 7 B3 ¥ 7Hintermediate feature space)
o% B F LDAE FHE3ld HF A9 B F
toz T WS AHAT (B, Ke<oFHE,

2 =EAXAE Q¥E 42 9de=xyg 7@
DCT(Discrete Cosine Transform) A5l i3} LDAE
A48 DCT/LDAE ©|8% 42 4 dhye At
gtk DCTE 714 9Hel7E a45o] JodA 53 =
A g7l s PCASE fAHSH OHLM 4s 58S %

7] wj&o] =9 g5 34 glo] AL $9 DCT A+
2 %W— Z 29% 4 vk webA PCA/LDA ¥4
gt JAoA PCAZE dif-#9] AdFE AXshe
3eg w, DCT/LDA %< PCA/LDA W B
2 g5 59 FAR 94 AsE 7dE = o
o] L on 7} Al GF FA 84 7)ut
DCT/LD 42 A4 PolA AgHYeHI oz
74 [4F AEIR gx AA LI dhsjA
DCT/LDAE H&& Ao djgt Hla £40] §i7] =)
T B =&dA+= 71&9 PCA/LDA ¥4 2 DCTE
o]-§-3l= c}“’“ﬂr A% HluE stz gl
74L& q’*n‘*]’ Z2oh O3dA #d a3
73} dlA DCT/LDAE 01%8* qd= A4

=2

=

Io. #§ A+

PCA$} LDAE &3 PCA/LDA i gutzio
2 8 A4 H%5E HoF gltk a8y PCA 7
A HEE Tt HANA AitFo] ol 27 Hol
gt AlZte] o Al wdo] ok wEkA g A
& B557] 93 Gl oisl PCASE f-A1RE oA
4= Ze Aoz ¥¥d 2D DCTQ
Dimensional Discrete Cosine Transform)2
PCAE WA 48 714 DCT/LDA #yo] gtE ]

== 0 0
Rew

o]-g-3tef

DCT/LDA 7t HZ QAo et

'PCA 714 WEls] DCT S4%t&

(826)

il

[8] [9][10][11]
1:]— ]

S. Annadurait ¥ E ¥ FAAN FHIA &
%2 8x8 block DCTE o|&sldA 433t z+ EF
NN HEE nxnslle] DCT EAUES 144 HH2
EH3} F ol us] LDAE H&3+ Block-
DCT/LDA e AgsAT. o w, 8<8 block

TE 73387 A3 48 4L 89 w7t HES
64><64 A7IR Fole A& AA 1, 7 EEA HY
e EAF e 1x], 2x2, 3x39 A 7HA FelA
AAg 5 ok gheF 1x1719) DCT A& A=she
A%, olE 8x8 BEo WFFS vk whaby G4
Gw3] 182 Fole AY Anh 28X ¥l 232
& 33709 DCT EA%S Adse 3%, 44 26
e} 576708 DCT EA#L= g4e R o]
i3 LDAE F331A e, weF Edlo]d g e]
7t olERT} A =Hw SSS FA AWHE 5= gl=
e i=

X.-Y. Jing2 Block-DCT/LDA %33 24 4%
AAe o3l 2D DCTE 3= Discriminant
DCT/LDA B3¢ Aokstdon, 2-D  Separability
Judgment W& B3] DCT AFE FolA wEdo
e AL Ad¥sed IDAE AHgAun® 2-D
Separability Judgment ¥ Z F34 94 DCT
Assd A& S84 o] £42 FaL gt Eal=y
o] Bie & Fug dg9s Adshs Aoz [6]7
[7I914  A|gtel FSWBV(Feature Selection method
using Within and Between class Variance)® #-A}3}
ol o=t FSWBVE DCT AlS 4zt s fdg s

L.
=

~l =
=

HE ¥hE 2-D Separability Judgment WWH & Fa4
s JEEe Aiste zteol Aol gith
M. ] Ero] A<E DCT/LDA/RBF  #¥2

DCT/LDA 4o E5F7)(classifier)24 RBF(Radial
Basis Function) 2173 %& 3‘3»%3]'%‘:}[10] &8k LDA A
o DCT SA#L o143t FH2EPS AR
1 of HAelN T dF G4l 5Y AgolvTHE A
%29 DCT &4l g A$ UE 2928)
el msu LDAZ 33t} o8 228y 34
< 53 LDA7I ¢ & BF3= 6}‘2510“4 HFHo
% RBF A3%¢ £3 99 ogw ANFoEH 94
& 94 A%e RyFguh
A. Pnevmatikakis7} A|<t& DCT/PCA/LDA *
DCT £43zko 25 PCA 7|4 #HE 781 78
=g & oo sl
s, o714, DCT 4% F2HHAA

o
1y e

LDAE



2005 118 MXSs3 =2A A 42 2 SPH A 6 &

£ 8x8 block DCTE Ayle] FHEA o|&3stdaA A}
231932 7 B2 DCT-mod2 B4 £3 6+n
7he] DCT Asg Agg} o 0<n<630]9, [11]9]
NE n=26& AHgsigith o] AS 4 B2 9 29749
DCT EARES AMgsta, 92x112 JAd A8 %
1450070 (=00(2 5 5)x29(BE ¢ DCT 54 )9
DCT SAgto] AAdd) weby de J4e aring
249 DCT A 471 o Bolxe dds %9
3w LDAE HIZ A43 & QA 99 o] EAE 3
A7) 93l PCAE B3 A+E ol LDAZ 53
A Aok

olg WY 9o LDAE AM&3A &AW DCTE At
43 42 4 Wiz peT W™ DCT/PCA
w304 DCT/HMM(Hidden Markov Model) ¥ =
o] ALH AU} '

£ =F9dA A=  DCT/ADA
Amnadurai®] A9H Block-DCT/LDA W#} X.-
Jing®] AIS+& Discriminant DCT/LDA 83} A}
E4¢& zZterth a8y 4 dAd a8 DCTE +
3k AolA Block-DCT/LDA #i3 th=c) 3
Discriminant DCT/LDA ®#3 v|lud o o3 A
F3 g9 DCT AFE AHE3te HdA d2A4,
$-27} o] el AP FSWBV 2Re 3 ALg
gtH DCT/LDA %8¢ Discriminant DCT/LDA %
W AY FARE g 2 A4 FAHS 7HAY, A X
AN E M3 AF S BY Aog Jvdr)

Y e

%

Pook

II. DCT/LDA 7|4t 42 Q14

DCT/LDAE o]4d 92 A4 wie 1y 13 2
o] 188 4Z AA Yol U3 2D DCTS AT &
DCT Aol tis] LDAS F3gdozx dZo] i3t
EAghe ATt DCTE 94 Aol s PCASH
A oA g2 mge 2= = peast 2ol
DCT & FL 9o EAgez AL mdsi=d
AsH, o2 %3] LDAY SSS EAIS AT F
t}. =&, PCA/LDA 7|8t 92 <14 whyol 3¢5 73
ol A tE-Eo) Aol PCA 714 WEE Fald &
L5E A¢ 18 W, DCTE 714 W7t 3450
ooz DCTE 43 LDA Wi o dBes
AZ+e 3A 29 F Yo

DCT/LDA %39 % #4e vg3t 2o} Edo
Y 3 s x99 98 oly] 93 AAH=
G HEe 0] FAL 10] HEE ZMST(Zero

(827

57
N —
Training images Test image
| 3
| ZMST J
I ‘ ™y
i, DCT )
, v
! Selecting DCT coefficients }
¥ I
| Estimate LDA ®
! basis vector l
Extract |
i DCT/LDA features )?
3% 1. DCT/LDA SZ2% F& niH
Fig. 1. The process extracting DCT/LDA
features.
Mean Unit Varance)"3 483t ooz 2D

DCTE +33t1u™ DCT A4S 44 DC #e A
g AFH d99 AFES AUt AL F9
DCT A2 934< 28422 2437 93l A+
e dis] 19 29 28 zigrag A2 DCT A
Aesle] o]E DCT §AHLE ALgdch ol A ¥
) DCT A%<l DC #e 949 Hdgoezr x59
FFS Wol W, T3 2o JFL Fo|7] AT A
APz ZMST A4S AXAE DC 3L 4 00 Hu
2 EAgor AMESlA] gt o]¥€A 2% DCT
EAztol sl LDAE shs3le] LDAS 714 WEE
f,‘—%ﬁ‘}ﬁ}[ﬁ]m,
A QoM g AT o] IR =
gAol sl ZMSTE F33ta DCT 5AF%S
2% DCT 5A#%E g AFAN ¢
W

aElo] £94AAA DCT/LDA
DCT/LDA £73%k3 DB

a3 2. Zigzag TAoll &lst XMFa ejgel DCT
Ha ME
Fig. 2. Selecting DCT coefficients by zigzag

scan in low frequency.



58

AGE 7HKE 922 48 949 g2 AL
B =RME $280Y9 AZ(Buclidean distance)E
o] &3t FALEE Aststgith

Iv. &8 23

Aotel DCT/LDA 78t g3 <14 W9 4%5S 9
7kst7] 9180 AR dlolg A3} ORL dlelg] AlS o] 83}
¥, Block-DCT/LDA$} PCA/LDA 7¥t €& 14
Wi o A%S vusgd. 98 92 933 DB
Eo%le 94 94379 fAl=e fEEYd AYE
0]-8-3}1, nearest-neighborg 3 43 d= 94L&
AN BE A3 Intel P-IV 25GHz CPU%
1Gbyte "I22]& 2t= PColA Visual C++ 602 o] &
3te] o]Fojx 1, PCA ¥ LDA] AMHE 31§ £4
(Eigen analysis)& $13] OpenCV®'E o] &35},

1. A% Holg A

AR dHlolH AL 1269 dis 17 37 o] 259
Az EAE F1 298 2679 AW dF gy
FAEe] A B =HoxE oz MuEd 1003
(A 509, A& 50%)e) tal 219 39 (@a~@< 2
o] 44 7te Rl Qe A FUid 299 739
Qg o83t F 70089 42 JH4eE AY glo]
g Ag FASH

AR ®lolE K¢ 7 9L T68x576 27|18 2 A
gl dAo|mg olg U4 A dF JFE e
A8 Avst Aol ot s AAFL dE 3
gol A APl 93] Fold F we] AXNE 1Y 4%
2ol 747} (12, 18)3} (33, 18)0 YAEI=EE Y& I3
S HYgoh o|w HyfstE 3L 46x569 ZVE Ut
A", R, G, B 29 Ade Hugez THEH o]

28220222
222204
eed0d00
6ooeee

33 3. AR dlo|gf M (3loilA 2I8)
Fig. 3. AR face dataset {cited from [3]).

DCT/LDA 7l¥ 212 QIA0) Rt &7

(828)

48E 9

(12,18) (33,18)

02
0z

(a) g gt

a3 4. o= gA dst
Fig. 4. Face normalization.

(b) &tat

a2l 5. ORL ool M
Fig. 5. .ORL face dataset.

4ol

ORL Hol8 A& 4099 A&z A gu 4
dBEL 1Y 59 o] 1039 g2 A4e #=g™
olff BE gAe Ox112 A7]9) ¥l JAelth. AR
glolg] Aol ©ls) ORL dlole] A dF 49ie ¥
ges AP AFH7} ojFoA Jemz, 400%
(=405 =102 2F G4 disl =9 A7 H7
& Z2A] %3 9B GAS 2z Al Agsgth

2. AR CIOJE| Mo CiEt Y 914 M

AR Hlolg AdlH 4 A4 e v 98
Jdelz 50930 e ol dHolHE desta
WA 509350 S HAE volH AHgsglen, B
ol dlojelst HAE vloelg T2 viHEA
% 107149] Edolyd HolE %} HAE doly & A4
A8k 938 943 DBl BolgE FAe #b
TE 2909 AgE o881, nearest-neighborE
53 99 94 ddaunh 92 94 Ave
leave-one-out ¥H%e ol43le] AN, 104 E
Aol tlolElst Bl2E dlole Aol i FF A4
45g 29 6o Yerhlth 29 69} 7 2LE A
4% DCT 2 PCA 574zl 10074t 20074
DCT/LDA %% 3 PCA/LDA 9] 914 452 B
Fo, x%& 40 AHSE LDA 5439 58, y5L
A2 &< ehit



20054 118 HAS5E =FX A 42 2 SPEH A 6 =

[——DCT/DA -#- PCALDA

Recognition rate
I3
P o
& o

=]
-3

b
~
=

o
N

20 30

Dimensionality

40 49

(@ g=100

[-+=DOT/LDA = PCALDA

Recognition rate

20

30 40 49

Dimensionality
(b) g=200
% 6. DCT= PCA SAZUS (@) 10074, b) 200
W ABE I U2 24 Ms
Fig. 6. Face recognition rate when (a) 100, (b)

200 features of DCT and PCA are used.

a9 6& ®9, DCT/LDA %Wd3 PCA/LDA 4
E o AH$E LDA SA3#%Y §71 S8t wet 4=
2 ol F7HEE & gloH, g=100d W F %
He FAS ASE BYdFa ok a8y ALd
DCT A% PCA 53 471 10078914 20072
F7HRHSE A% gdRTE AT ASE RoFa
glow, &3] DCT/LDA ¥HdlA A5 As7) F33)
A el Qi) o]= DCT EA# oA n59 A
£ol wo]= ARo] go| X3 glu wEhq uF
QRS 2ol Al g A5 AstHE AR X
olm, PCA/LDA WHME FAd3A A4 4 it
olggt dddl diaf 9]¢} [13]IME FU3 XL 3}
A=

1% 72 Block-DCT/LDA wWP¥g 3 27
A dF A Aeg vusy] Y8l g=649 g=256¢Y
g 4dF Ad AeeE RAF} g=4Y W
Block-DCT/LDA ¥4& Zt DCT B2el4 1x174]
DCT EAgE AM8-3st1, g=2569 o 2x274¢ DCT
A4S AHE3E 2 DCT EE244 3x370¢) DCT

E
=
=N
=

(829)

59

| ~*—DCT/LDA ~#~PCALDA -

Block-DCT/LDA |

Recognitino rate

25 30
Dimensionality

35 40 45 49

(@) g=64

' Z+_ DCT/LDA —#- PCA/LDA

> Block-DCT/LDA |

Recognition rate

25
| Dimensionality

30

35 49

(b) g=256
% 7. DCTSH PCA ExusE (@ &47H, (b) 256
JhAlgE o d=E oA Ms
Fig. 7. Face recogniton rate when (@) 64, (b)

256 features of DCT and PCA are used.

ARE AT FE Jo, oJFA HA F DCT 54
&S F7 5167M(=64(DCT BE F)x64(Z B2 3
DCT 543z )7k Ho] SSS A Z 18] LDAY 7]
A HWEHE TEA ZaA Bk 29 79 A%e 9 6
3 A g HAFa gtk g=64d o A
TF AR A%E BYFH, g=2569 " PCA/LDA
o] vl Aee GoJA AR Block-DCT/LDA %
N3 DCT/LDA WHe A A%g BoFa Yot

¥ 1& DCT, PCA, LDA 5439 & 1071 2=
WA 7|AAM JAES Atela, A s BY o
o] ol g3 ALSE LDA 5A4%Y #& Hodsth o
714 LDA £33kl &+ Hd ME0EAHLS )-1
72 A&k, Block-DCT/LDA ¥ DCT 54

¥ L

Table 1.

AR tole]| MlofM d= 2lal HE
Face recognition on AR face dataset.

DCT/LDA

40(70)
30(64)
49(130)

98.66
97
97.83

Block-DCT/LDA
PCA/LDA




60

e 7k 6470 E2 2567) F %ol daA AFely
th. 278 RW, DCT/LDA o] B66%ZE 714 ¢
A%E  Holx, Block-DCT/LDA 3
PCA/LDA o] Z+7} 97.97%, 97.83%E HoZET} o]
u DCT/LDA %33 Block-DCT/LDA oA = 2
zZt 70709k 64789 DCT EAge] ALEUL,
PCA/LDA oM E 130712) PCA EAzto] AL&H
Atk

g

3. ORL CIO|E{ Alof CHEt =2 014 ME

ORL ©lolg Alo| A= [9][13][14]9 543 2AqA
AY Aeg vusy] Y8 7 A8 A 539 I4
Edold Aoz AN, vz 539 F4E
E Aoz A3yt & Edfold AT gH2E Ao
2 747 2003 (=408 =59 94F I4E AHEsa.

a9 82 LDA 543 < =& DCT/LDA,
PCA/LDA, Block-DCT/LDA 9] Q4 §L HAZ
t}. Block-DCT/LDA W9l A4 SSS A= Q&) &
DCT £5 7 1x171¢) DCT EA#% 4L o8& 5 3l
Jom, U =AM 4% ¥|LE ¢3 DCT/LDA

[—— DCT/LDA -#- PCALLDA -

Block-DCT/LDA |

0.98 m

o o
© O

o
@

locognition rate

x 0.8

20 30
Dimensionality

39

a8 8 DCT2t PCA EXZS 647 Al2e o
A= ¢4 M
Fig. 8. Face recognition rate when 64 feafures

of DCT and PCA are used.
2. ORL HlojE| AlollM HZ Q1A M
Table 2. Face recognition on ORL face dataset,

Ir
ar

DCT/LDA |  20(40)

%
PCA/LDA 20(90) 9%
DCT/LDA/RBF " 30(55) 9755
Discriminant
BoT /LD:E)] 29(49) 975
Block-DCT/LDA"® 30(64) %
pct/pcA™ 110(192) 945
Eigenface = 74 9111
DCTE 19 91

DCT/LDA 7|4+ &= 2l

Aof

Al

il 48z 9

-
()

ol
i)

7} PCA/LDA %94 DCT¢ PCA EX#Y
6472 1A oj¢}k ZE 274 PCA/LDA
ol 7b4 958 AEe RFUA Hd) 96% A4
BaFAch 202 Block-DCT/LDA Wi
DCT/LDA #ie] o2 94 4%L 3oFm Yot

E 25 AR dolg Aol g 2¥H FAH,
DCT, PCA, LDA 339 48 #slA7|%A ORL ©l

My o i

o

olF Aol A Aol 45E& HY "o AHEFR AL H

(830)

LDA &A% 8 BAFn, B35 e A= AHE
g DCT Z& PCA EAFY Folth. o7]A
DCT/LDA/RBF, Discriminant DCT/LDA, DCT/PCA,
DCT #¥-2 2zt [10], [9], [14], {13114 ARE QA&
3911, Eigenface "ML [9]¢] 2#E 43tk
E 294 AAE wE u#3tH, PCA/LDA %ol
98%2 7% 483  DCT/LDA/RBF %
Discriminant DCT/LDA #3o] ©h&-& i gtk
DCT/LDA/RBF e 42& A48 H4dM &
Y A4S 22 3 RBF A%%E 21 9o
™, Discriminant DCT/LDA %'#& DCT E743olA
8] AFn YRS FHEA ¥l Bt Addge] g2
DCT S5A#ES AdgsiA ol tis] LDAE &3
Aok wEA Bed] AFE gjde] DCT §38%S A
&3} DCT/LDA W4 Bt H%o] 458 2de 2
qF3 glor, 7ok DCT/LDA Wil [6]3 [71eA
Al¢td FSWBV & A&stA =Hd Ao B2
A% A< BY Aoz 7ig"rh. Block-DCT/LDA
Wyl 49, % 64709 DCT BEel4 2 DCT 2%
2 1x170¢] DCT 53 %S Adstn ot o] B¢ A
99 DCT S4%e 2% 24 229 Jagl 33
I A AL 18R 24sle e gt wE
A A 24 £ Block-DCT/LDA ®e] DCT/LDA %
W 54 Hs5E HYFae o), Block-
DCT/LDA oA FSWBVY 22 HEgo] 22
DCT Az Hea 2 $ys 448 4 glerd ¢
o9 Ae L 7IdE + it
228 DCT/PCA "8} Eigenface 4, DCT
e w08 %ol vehta e, duA 45
FHolA B DCTS PCAE A9 #AS Ao
Ao deA Ui, webs A Wy 2T A
Y Aoz 7/1gg ¢ dok A A= Figenface
DCT W& A9 598 He& Bola g,

o i
& A%

L.

e off rr

7}
74 7 & DCT/PCA o] & o
RelFnE gou AgHE 5479 47 grke
Aol Qe

(oo 0 o oX



20054 118 HAIZ=t3

E 3 g MU

Table 3. Training speed.

Method Time(sec)
DCT/LDA 0.3939
Block-DCT/LDA 0.3204
PCA/LDA' 5393.203
PCA/LDA® 161376
4. g &
g £5& Z437] 98 AR dlolg AloA 9l¢]

0EE0E)E  ol8ste s d%th  Block-
DCT/LDA 39 uug s DCT/LDA ¥
PCA/LDA #o|A DCT9 PCA §A%S 647) AMS
QI ol el 229 AZHS & 39 YEMUTH
# 3014 PCA/LDA' PCA 714 #HEE F387] $19)
2576x2516 2719 T84 ol dis] 1f £4E& &
7A$-0lx, PCA/LDA™E PCA 714 HEE 78 o §
7 &1Hfeature space)®] A5 BT} Edlojd do]E ]
F7t A& A% A4 £ 9+ snap-shot-method [23]
& A 83 Aot
CE 394 & F 3%e], DCT/LDA 37 Block-
DCT/LDA W2 nAd 714 #eE zt= DCTE ©f
371 W&l sF S%7 v WEA o] FolMrh
gk oA g vl Zo] PCA/LDA Wiel 3%
PCA 714 ¥HE T37] 94 1k 4L = #4
oA wil-$ B AXFE 27%t) ¥]E 350x350 A7)
o] FEA Lo dis] - £4E 3l snap-shot-
methodE #H&3ld8t= DCT/LDA Wl uls] <5
Alzkol <& A A €t

V.4 &
2 =894 DCT/LDAE o183 93 94 W
& AgsAaet. A% WHLE LDAY SSS £AIE 3
Ast7] 98 48 e A2 9 DCT As=2 #d
3t ofll dis) LDAE #-&3tith LDAS SSS &4
€ 437 A% 71€9 PCALDA BHL Edoly
Holg 9 93 a2717F ARl w2t PCA 714 #E S
Talke Algtol wig o Zele @iol vk 2y
DCT/LDA ¥3e 714 ¥Ee n4Ho] JowA
PCASH AR ouA &% 58S 7he DCTE %
37 HEo S Sk mMEwA F98 92 A4
s 71dE & I

AgA AR diolg A3 ORL Hiol8 A& o]-&3t
o 7]1&9 PCA/LDA *1'8€ HE8|X DCTE °| &3

==X H 42 3 SPH H 6 &

(83D

61

FAE WS Tig AF AN AT gy £
sttt 4¥ A3 DCT/LDA el AR Hlo]
B Ao A PCA/LDA '3} Block-DCT/LDA ¥ B

043 A%S HoF5L, ORL dolg Aldie

w29k Block-DCT/LDA

e rfr

B} 59g 94 A% HAFAL g S& U
AE 71 E A7 2ol PCA/LDA W 2t} wj$ wheE

DCT/LDA o] Block-DCT/LDA " o} 84
£wrl mgon, 9F Qe A} AdSE
DCT/LDA Wie] o =2ld 2oz d3gn.

gFogs
[1] R. Gross, I Matthews, and S. Baker,
"Appearance-Based = Face  Recognition  and

Light-Fields,” IEEE Transactions on Pattern
Analysis and Machine Intelligence, Vol. 26, No.
4, pp. 449-465, April 2004.

J. Ly, K N. Plataniotis, and A. N
Venetsanopoulos, "“Face  Recognition  Using
LDA-Based Algorithms,” IEEE Transactions on
Neural Networks, Vol. 14, No. 1, pp. 195-200,
January 2003.

A. M. Martinez and A. C. Kak, "PCA versus
LDA,” IEEE Transactions on Pattern Analysis
and Machine Intelligence, Vol. 23, No. 2, pp.
228-233, February 2001.

W. Zhao, R. Chellappa, and A. Krishnaswamy,
"Discriminant Analysis of Principal Components
for Face Recognition,” Third IEEE International
Conference on Automatic Face and Gesture
Recognition, pp. 336-341, April 1998,

A7, eAE A, "PCA 7% LDA £ &
15 ol &3 A7 dFA2 A" FE”
ARFEs A, A4E SPH, A4E, 45-50%,
20043 7€

H-J. Lee, H-J. Kim, and W.-Y. Kim, "Face
Recognition using Component-based DCT/LDA,”
A23] BERC AA4 =4 pp. 219-222, 204
d 24

H-J. Lee, H-]. Kim, and W.-Y. Kim, "Face
Recognition Using Component-based DCT/LDA,"
International Workshop on Advanced Image
Technology (IWAIT2005), pp. 25-30, January
2006.

S. Annadurai and A. Saradha, "Discrete Cosine
Transform Based Face Recognition Using Linear
Discriminant Analysis,” IJSIT Lecture Note of
International Conference on Intelligent

(2]

(3]

[4]

(5]

[6]

(7

(8l



62

Knowledge Systems, Vol. 1, No. 1, pp. 90-9%,

August 2004.

X-Y. Jing and D. Zhang, "A Face and

Palmprint Recognition Approach Based on

Discriminant DCT Feature Extraction,” IEEE

Transactions on Systems, Man, and Cybernetics,

Vol. 34, No. 6, pp. 2405-2415, December 2004,

[101M. J. Er, W. Chen, and S. Wu, "High-Speed
Face Recognition Based on Discrete Cosine
Transform and RBF Neural Networks,” IEEE
Transactions on Neural Networks, Vol. 16, No.
3, pp. 679691, May 2005.

[11JA. Pnevmatikakis and L. Polymenakos,
"Comparison of Eigenface-Based Feature Vectors
under Different Impairments,” 17th International

9

DCT/LDA 7% 2 QIA0j 25t A7

Conference on Pattern Recognition (ICPR'04), »

Vol. 1, pp. 296-209, August 2004.

[121 C. Sanderson, "Automatic Person Verification
Using Speech and Face Information,” Ph. D.
Thesis, Griffith University, February 2003.

[131Z. M. Hafed and M. D. Levine, "Face
Recognition Using the Discrete  Cosine
Transform,” International Journal of Computer
Vision, Vol. 43, No. 3, pp. 167-188, 2001.

(141Z. Jianke, V. M. I, and M. P. Un, “Face

 Recognition Using 2D DCT with PCA,” Chinese
Conference on  Biometric Recognition
(Sinobiometrics’03), December 2003.

[15] V. V. Kohir and U. B. Desai, “Face Recognition
Using a DCT-HMM approach,” IEEE Workshop
on Applications of Computer Vision (WACV'98),
pp. 226-231, 1998.

[16] R. C. Gonzalez and R. E. Woods, Digital Image
Processing, second ed., Prentice Hall, 2002.

[171]. Kittler, Y. P. Li, and J. Matas, "On Matching
Scores for LDA-based Face Verification,” The

British Machine Vision Conference (BMVC2000), -

pp. 42-51, September 2000.

[18] http://www.intel.com/research/mrl/research/
opencv/

[19] AM. Martinez and R. Benavente, "The AR Face
Database,” CVC Technical Report 24, June 1998,

[20] http://www.uk.research.att.com/facedatabase. htm!

[21]1 K. Fukunaga, Introduction to Statistical Pattern
Recognition, second ed., Academic Press, 1990.

[221M. Tuwk and A. Pentland, "Figenfaces for
recognition,” International Journal o Cognitive
Neuroscience, Vol. 3, No. 1, pp. 71-86, 1991.

[23]1 L. Sirivich and R. Everson, "Management and
analysis of large scientific = datasets,”
International  Journal o  Supercomputer
Appliaations, Vol. 16, No. 1, pp. 50-68, 1992,

(832)

HYE 9

H XA

a4 8 E2GEAYY)
19999 @Fdistw AR AAFTA
Angea dAF E4.
gzt AR AAG
e A E4.
20019 ~@A FFohista AT
AAFE TR AL
<F@AEL : A, 42 A4, EEHYH
AA, MPEG-7 &>

2001

o4 8(439)

19944 o) e 8L
AR A B,

1996 B2Her1ed WA
Ha} &9, |

19969 ~ @A KBS #4714
A7g AdA74.

2000 — @A) #3e7) &Y AR
(AAeHEE) BAL T,

<F@A R : Fertol P, HTe aof @

Hulte Az &7 5>

Z 3 8(339)

1980 4ot
Azxgsta AL £4.

1983'd Pennsylvania State
University 371383
AAL E4.

1989 Purdue University
A71F 8T AL 4.

1989d ~19943 University of Texas ZIL 4,

19949 ~d A FSUdn AAFAAFTH

TR Aug.
<F@A R ¢ dAAE, dE A4, g5 I,
HAuH, delnde] HA MPEG-7 5>



