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Abstract

The local appearance-based method is one of the face recognition methods that divides face image into small areas and
extracts features from each area of face image using statistical analysis. It collects classification results of each area and
decides identity of a face image using a voting scheme by integrating classification results of each area of a face image.
The conventional local appearance-based method divides face images into small pieces and uses all the pieces in
recognition process. In this paper, we propose a local appearance-based method that makes use of only the relatively
important facial components. The proposed method detects the facial components such as eyes, nose and mouth that differs
much from person to person. In doing so, the proposed method detects exact locations of facial components using support
vector machines (SVM). Based on the detected facial components, a number of small images that contain the facial parts
are constructed. Then it extracts features from each facial component image using principal components analysis (PCA).
We compared the performance of the proposed method to those of the conventional methods. The results show that the
proposed method outperforms the conventional local appearance-based method while preserving the advantages of the
conventional local appearance-based method.
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Fig. 1. The Procedure of appearance-based face recognition (top) and local appearance-based face recognition
(bottom).
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Fig. 2. The face recognition procedure of proposed method in this paper.

o7t WE Uehr] S REES Q4 oA vl
st QIE ME o7t Bol e &, F & I e
PRS0 ARSI s MAT F & R
Aol A ZkatAt

=T e 2ol FAH vk WA O3
AZE F2 98 7]d dF A2 WS At}
3, MM E & g2 4 dolguo]2d] tisty
At wF 7]E e vw A3 ARE A3
o, VEdAE vz Z2E8E 2eth

!
[ A (G

2

O. Fekshk=s = ol dd

a9 25 ¥ =RA Adshs 97 A4 PPl 3
Holo. B4 AR 9T 94 HHe A2 A3
09 PR A% 545 291 BF £08 o

Foj7 ot

73 WA gt e 94 5 AR M #Fe
dy GAolA @2 AEE FY F 42 iR
AEE YT AT AAoA £ Bo] 2o
Viola-Jones?] €& A& W2+ 17 30 &
Aol AT dgo] A HEHA ek wEbA

a2 3. Viola-Jones oz HAEE d= I4,

T S dAA HEd 92 FEE 3
@717} o2l Mol At a3 EaeA 7]
kLS %“ﬂiﬂr“ ‘”"'El °V4°ﬂ ?ﬁo}?‘l

o AF © g
4
4
o
oft

oo ok fF L & N ok

’~‘1°i e &3 20]& Viola- Jon«es%;L

e HoRe I 3 oA & A 2] 42 7&?:5
3 Qs AL A GndEe FleA g o
4 EE 99 FEEE JgeA BEgsE o &
Yot} wehA o]} #E& ZAS WFHAFY] A B
dTdAe g &8 dald ZAgs dnEE F st
¢l support vector machines (SVM)-& o]&% A&
Bew A% ¥ Abgatgth SUME AR
(supervised learning) WY 5 shiz, EFsads EF
o] AA ZYd(hyperplane) Aloleal EAse o
(margin)& FHusletd E/F71¢ dutst 58& S}
e dhyolth 71EFH o2 SVME ER S AYRF

Fig. 3. Detected face images by Viola—Jones face detection algorithm.
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Table 1. The recognition rate under varying number of Table 4. The recognition rate of experiment 3.
principal components.
FME T PCA MPCA Hierer dhy
FHE W PCA MPCA Hetsh uh : 00257 0.2795 0.6048
s 07286 08767 09141 10 0.4252 0.4705 0.8019
10 0.9571 0.9610 0.9852 15 0.4729 0.5162 0.8776
15 0.9619 0.9738 0.9929 20 0.5195 0.5662 0.8905
20 0.9714 0.9800 0.9949 25 0.5367 0.5648 0.9033
25 0.9762 0.9843 0.9973 30 0.5481 0.5786 0.9052
30 0.9952 0.9862 0.9962
E 2 Zd= REQ ANE
Table 2. The recognition rat of each facial component.
FHE @ 28=m . g% 8=
A e g = ¥ 23y 2w
5 0.7148  0.7071 0.7276 0.7276  0.6467 0.4714  0.4524
10 0.8429 0.8771  0.8781 0.8143 0.7829 0.6967 0.6643
15 0.8929 0.9033 0.9038 0.83%0 0.8338  0.7681 0.7367
20 0.90056 0.9248 0.9229  0.958% 08419  0.8024 0.7510
25 0.9029 09329 09305 09638 0.8643 08157 0.7676
30 0.9157 09343 09362 0.9662 08633 0.8300 0.7862
E 3 &5 ME £ diso o2 QAE
Table 3. The recognition rate under varying number of
training samples.
AEYE PCA MPCA H okt iy
1 0.6470 0.6505 0.7018 :}_E=| 5. /élég 30{|A—{ A}g_é_} gg g/})l-
2 0.7167 0.7841 0.8333 Fig. 5. The face images were used for experiment 3.
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Fig. 6. The variance map of face images.
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