192

HEAGI =R AZEYo] 4 && A R A A 2 520012

zv) W3} oA 34 sl
Felst ol 14wy
(A Face Recognition Method Robust to Variations in
Lighting and Facial Expression)

= + =t =
sy’ Yz zxs

(Hee-Sung Yang) (Yu-Ho Kim) (June-Ho Yi)

2 o = %E'Er% Z7 dg, 14 W), BEAQ 22730 ' EF G4l s gL A=
] 2k Az 4 WHS Ast), SKKUface(Sungkyunkwan University

= RS H =
o] W2 wx FE g4 PCA(principal component analysis)® &3t 4% &
g o ?SHZ] B we a4 =0 W, 92 54 #H3 5 d"gEE Fte] Ao Zﬂﬂg A
2 54 dE F0E AAgnh olee 54 WH 02 429 AfEANE F2 xgele 9H F
Zrolm 2 o)k BﬂEi Z7+ol Fisher linear discriminant® d-887 F#27te) €S g95 &7}
o)fold QAEL FrHem PG EF, SKKUface WL Fo23t EiHbetween-class
covariance) @83 Zejzl BEiHwithin-class covariance) 8-S AAE w) EA7F He ] 2d g
At AtE F71H02 Fole WS Adste HEstuth A e SKKUface WY 4 <14 4%
< Hrkst7) 9ske YALE, SKKU, ORL(Olivetti Research Laboratory) @ ®loJElH|o] 28 71A|1 7)
Fo dF 914 ez g 4#g Eigenface Wy, Fisherface Wist g7 Q12&S vl H7184
o 4% AF, AtE SKKUface Wgo] & sl REAHQ 2Z3ze] e da 9 dsiA
Eigenface " Fisherface Mol Hls] A4 Eo] 433 5L ¢ F JAAth

l‘h‘

0

4>

Abstract This research feature a new method for automatic face recognition robust to variations
in lighting, facial expression and eyewear, The new algorithm named SKKUfaces (Sungkyunkwan
University faces) employs PCA (Principal Component analysis) and FLD (Fisher's Linear
Discriminant) in series similarly to Fisherfaces. The fundamental difference is that SKKUfaces
effectively eliminates, in the reduced PCA subspace, portions of the subspace that are responsible for
variations in lighting and facial expression and then applies FLD to the resulting subspace. This
results in superb discriminating power for pattern classification and excellent recognition accuracy.
We also propose an efficient method to compute the between—class scatter and within-class scatter
matrices for FLD analysis. We have evaluated the performance of SKKUfaces using YALE, SKKU,
and ORL(Qlivetti Research Laboratory) facial database. Initial experimental results show that the
SKKUfaces method is computationally efficient and achieves much better recognition accuracy than
Fisherface method especially for facial images with variations in lighting and evewear.
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