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ABSTRACT

This paper proposes a face recognition method based on modified Otsu’s binarization and Hu moment.
Proposed method is robust to brightness, contrast, scale, rotation, and translation changes. As the proposed
modified Otsu’s binarization computes other thresholds from conventional Otsu’s binarization, namely we create
two binary images, we can extract higher dimensional feature vector. Here the feature vector has properties of
robustness to brightness and contrast changes because the proposed method is based on Otsu’s binarization. And
our face recognition system is robust to scale, rotation, and translation changes because of using Hu moment. In
the perspective of brightness, contrast, scale, rotation, and translation changes, experimental results with Olivetti
Research Laboratory (ORL) database and the AR database showed that average recognition rates of conventional
well-known principal component analysis (PCA) are 93.2% and 81.4%, respectively. Meanwhile, the proposed
method for the same databases has superior performance of the average recognition rates of 93.2% and 81.4%,

respectively.
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Fig. 1. The characteristic of Otsu binarization
method for brightness and contrast changes.

(a) Original image, (d) contrast changed image,
(g) brightness changed image, (b)(e)(h) binary
images made by Otsu binarization method from
(a)(d)(g)  images, (c)(£)(i) Histograms of
(a)(d)(g) images.
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Fig. 2. Modified Otsu's thresholding.

(a) Original image, (b) thresholded image with Otsu's
threshold value of 132, (c) thresholded image with t1
=94 (m=1.13), (d) thresholded image with t2 = 107
(m=0.73), and (e) histogram of (a).
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Fig. 3. The proposed method for face recognition.

1144

37127+ 7g3)
X[3(na+n1) 2 —(na+ 10"

Wy Otsu o|XEE B3 F 719 oA 4= o
e e of W F 79 o] G4 4 494

F 79 O& A5a me A A4
e, B =R E mel Aolg 047 AAsH
At A A 2 FEXE ALY F
el oA PozRE AL g JHE 47
u BHE SdFel 7HAE A3 57l EAGS
Z3A 107 e B4 WHE FA4F Hu
e 5HAg THAE A9 ojfi A Ag

o}, gkel 97t 42 dAEEY ARE gl
& AEE HEES 73 A & Ao et
7] wRolch A, dF G HA dHomy
B 7708 Hu ZHE =4 )
BE 10709 Hu ZHE 548 3530

AollM F2d F 173k 54 HEE o|g3lA
g Aas F3q3l] ojdol, Hu ZHE ghe AT
g Al717] fEte] A2 2%, A 2% W B
5ol gle SA#E At 1 gkl MeE 0%H
1rfelg HEC) A B w=FolA Aokst whEe A
T 1749 Hu E9E &3 98 E 7IX5 §2
IS Euclidean) AZE Aatsle] 432 Q23
ok

mh‘. PU o

m 243 4%

ARk dxE]Fe e TEAA I 800MH,
HE2e 256MBe] PColA VC++ 608 o|&ste] &
2 14 d48s FYsdch Aol AME JS
Cambridge ti&re] Olivetti Research Laboratory
(ORL) €= %% DB Purdue W3] AR €2 4
‘4 DBE AMgstaH £ %’35—01]*1% ORL DB % 40
3%} AR DBEFE F 126 5 609°] €42 ¥4
& AHg3tth ORL DB % ®x11232719] A G
71§ adiz AgE vhdd AR DBE A 27)
Q7685769 elA EE 99 BE-g 120x120
7|2 ZEA AHESETE 19 49 29 5= F 4
4} DB dRE-E REFTh 2 d3dAE ORL
DBe AR DBefiA dut A g# J4& 7I€e2
w7l W, 27, 34, A9 ®¥stE d#ske
4= 494 DBE ‘?z’é’é}ﬁ‘:}

E 12 ARkt W PCACA AMEH = B3 o)



% 4. (RL DB 9.
Fig. 4. The example of ORL DB.
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Fig. 5. The example of AR DB.
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Table 1. Dimension of feature vector used in PCA
and proposed method.
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(a) Original image, (b) -50, (c) +50,
(d) original image, (e) =50, (f) +50.
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Fig. 9. Original image and images
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(a) Original image, (b) 0.5, (¢) 1.5,
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Fig. 12. Original image and images from scale change.
(a) Original image, (b) 30% abridgment (0 padding),
(c) 30% magnification (0 padding), (d) 30% abridgment,
(e) 30% magnification, (f) original image, (g) 30%
abridgment (0 padding), (h) 30% magnification (0
padding), (i) 30% abridgment, (j) 30% magnification.
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