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Singular value decomposition-based approach for face recognition
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( The Key L ab for Optoelectronic Technology and Systems Education Ministry of China,
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Abgtract : A method to extract agebraic featuresof aface image based on the Fourier tranform and Sngu-
lar Vaue Decompostion (SVD) isintroduced, then the method with the algebraic feature is proposed to
recognize faces. First, face images are processed by a 2D Fourier tranform that has some eff ective proper-
ties such as a linear trandorm, and isinvariant againgt atia trandation. The amplitudesof the trandorm
coefficients are used to represent the image in the frequency domain. Second, the amplitude representation
of the face image is projected onto the two compressed orthogonal matrixes, which come from the SVD of
the standard face image obtained by averaging al training samples and then the projecting coefficients are
used as the agebraic feature of the face image. The robustness of thisfeature is proved and used for face
recognition. In the matching stage, the traditiona Nearest Neighbor Classfier (NNC) isimproved to rec
ognize the unknown faces by usng Euclidean distance as the amilarity measurement. Findly , the standard
face database from Olivetti Research Laboratory (ORL) is sglected to evaluate the recognition accuracy of
the proposed face recognition algorithm. This database includes face images with different expressons,
small occlusons, different illumination conditions and different poses, etc. The recognition accuracy is up
to 100. 00 % by selecting appropriate valuesof the parameters. The efectivenessof the proposed face recog-
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nition algorithm and itsinsenstivity to thefacial expresson, illumination and posture are shown in termsof
both the abwlute performance indices and the comparative performance against some popular face recogni-
tion schemes such as Sngular Va ue decompostion-based method.
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Tab.2 Comparison with other popular face
recognition schemes based on sngular value decompostion

1 2 3 4 7

92.00% 92.50% 96.00% 100.00 %

100
90+ 1 ) )
80
01
60H
S0H 4 !

40 F ’
0 ;

20 ORL

0§30 30 40 50 80 70 80 90 100 100 %
&

R/100%

4 6 k
Fg.4 Recognition rate obtained by usng the former 6
images trained with repect to different k

[1] SAMAL A, IYENGAR P A. Automatic recognition and analyss of human faces and facia expresson: A survey[J].
Pattern Recognition, 1992, 25(1) : 65 77.

[2] , , . [J1. ,2002 ,10(3) :247-252.
WANG P,YU SY,YUAN X B. Adaptive blind watermarking a gorithm based on waveet trandor[J]. Optics and Preci-
sion Engineering,2002,10(3) :247-252. (in Chines)

[3] , . DSP [J]. ,2003 ,11(6) :617-620.
DAI SH SH, YUAN X H. Improvement of DSP image procesing real-timeness[J]. Optics and Precision Engineering,
2003,11(6) :617-620. (in Chines)

[4] CHELLAPPA R, WILSON CL , SIROHEY S. Human and machine recognition of faces: A survey[J]. Proceedings of
| EEE. 1995, 83(5) : 705-740.

[5] LIUCJ, WECHS ER H. Evolutionary pursuit and its gpplication to face recognition[J]. | EEE Transactions on Pattern
Analysis and Machine Intelligence, 2000, 22(6) : 570-582.

[6] GRUDIN M A. Compact multi-level representation of human faces for recognition[D]. Liverpool John Moores U niver-
sty, UK, 1997.

[7] GRUDIN M A. Oninternd representationsin face recognition sysems [J]. Pattern Recognition, 2000, 33(7) : 1161-
1177.

[8] , . [J]. , 2000, 5(11) : 885-894.



5 , 549

(9]
[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

ZHANGC P, SU GD. Human face recognition: A survey[J]. Journal of Image and Graphics, 2000, 5(11) : 885

894. (in Chines)

HONG Z Q. Algebraic feature extraction of image recognition[J]. Pattern Recognition, 1991, 24(3) : 211-219.
TURK M A, PENTLAND A P. Face recognition uing egenfaces[ C]. | EEE Proceedings on Computer Vision and
Patter Recognition, 1991 : 586-591.

TURK M A, PENTLAND A P. Egenfacesfor recognition[J]. TheJournal of Cognitive Neurascience, 1991 ,3(1) :

71-79.

, . [J]. , 1992, 18(2) : 233-238.

HONGZ Q, YANGJ Y. Algebraic feature extraction of image for image recognition [J]. Acta Automatica Sinica,
1992, 18(2) : 233-238. (in Chines)

CHENG Y Q. Human face recognition method based on the datisticd mode of smdl sample sze[J]. SPIE, 1991,
1607 : 85-95.

, . [J7. , 1994, 31(3) : 60-65.
HONGZ Q, YANGJ Y. Human face recognition method based on SV sfeature and the statisticad model[J]. Computer
Research and Development , 1994, 31(3) : 60-65. (in Chines)

WANG Y H, TAN T N, ZHU Y. Face verification based on sngular val ue decompostion and radia badsfunction neu-
ral network[C]. Proc. 4™, Asian Conference on Computer Vision, 2000 : 432-436.

TIAN Y, TAN TN, WANG Y H,et al. Do sngular vaues contain adequate information for recognition[J]. Pattern
Recognition , 2003, 36: 649-655.

, , . [J1. , 2000, 23(6) : 649-653.
WANG Y H, TAN T N, ZHU Y. Faceidentification based on sngular values decompostion and datafudon[J]. Chi-
neseJ. Computers, 2000, 23(6) : 649-653. (in Chines)

LAIJ H, YUEN PC, FENG GC. Face recognition usng holistic Fourier invariant features[J]. Pattern Recognition,
2001, 34(1) : 951009.

KLEMA V C,LAUB A J. The Sngular vdue decompostion: Itscomputation and some goplications[J]. |EEE Trans
actions on Automatic Control , 1980, 25(2) : 164-176.

TIAN Q, FAINMAN Y, GU ZH, et al. Comparion of satigica pattern recognition agorithms for hybrid process-

ing, Part |1: Egenvector-based dgorithms[J]. Journal of the Optical Society of America, 1988, 5(10) : 1670-1672.
COVER T M, HART P E. Nearest neghbor pattern dasdfication[J]. |EEE Transactions on Information Theory,
1967, 13(1) : 21-27.

(a977-), , , , T E
mail : yxliang @cqu. edu. cn
(1957-), , ,
; Email : wggong @cqu. edu. cn
(1948-), , ,
Email : pyj @cqu. edu. cn



