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A new method of image matrix reducing dimension and compress
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Abgtract : The method of the sngular value decomposition (SVD) of matrixes reflects the inwardness and essence

character of the images, 0 it has wide application in the image processng. However, there is no a quantitative

calculational standard to get the minimum quantity of the sngular value in image matrix reducing dimenson and

compress, which brings much trouble to the application of SVD in the extraction of image characters. Therefore, itis

researched that the sngular value can be compressed to minimum, based on which, a rule of reducing dimenson is

proposed, and a specific proof procedure and calculation are given also. Computer smulation shows the eff ectiveness

of calculation method.

Key words: Sngular value decomposition; Rule of reducing dimenson; Face recognition; Fdelity

(19579, ,

1
Hong 1991
(S/D) [1-3]
[47] 1
(78]
RMSE ,SNR PSNR,
SNR. o
: 2006-11-30; : 2006-12-13.
(60474040) ;

1

f(x,y) ,9(x,y)
x,y,f(x,y)
g(x,y),
Z Zfz(x,y)
SNR = —— =+ N )
> Z[g(x,y) - f(x, )]

2

A m X | ,B

(10220360-1-07) .
(1957 9 ,



12

1409
B [0 0
m |
iz iZ a.2, Op+1 Un U
m1 ; < SNRw, p<r. (2 P
. 2 —
Yi O kUx,j el T
iz]z(kzl J) (o Ui Ui
A A Yo o
U , SN Rwm Lo 0
1p 'r — -
Y10 «U Y10 U
’ A kzl 1 k KL kzl 1 kUK
A=YZU. 3) M Y0 U M Y (U
Y mxm U x| L kbput k=bpal -
b2 m X |
o Co.
' as- by = Y VoW, (5)
s - |:er|' \ (o) k =dpn1
1o o= S (5) (4)
m |
? 3.3
0102, Or — S SNRw,p<r. O
. 2
B A , A Yi O kU,
iZjZ(kzl ‘ kj)
, B
* 0wy O '
B:YZ'U,Z'_[”J :
o ’
O2
o = P ’
o
, 1) SNRw.
2) P,
(4) ; p (2 ; ., P=p-
1, (2) , , 2,
3); , p=p+1, (2
, , 2, 3.
3) p
3
ORL
40 40 , 10
ORL
01 , 112x92 pgm
, 92 B50198-94
, SN Rm 35 dB,
2) p =42. p
SN Rw



1410

22

5 , ;

p=42

42 SN Rwm

1 2 3

4

5 6

10

1 42 32 42

34

33 41

44

37

38

sl 2 s3

A

5 6

s/

s10

1 42 56 42

42

42 50

51

35

51

56

1) p-1/ SNRu

p>60
’

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved.

1/SNR,,
(=] [}
[ (=)
= oo

0.12
0 L . .
0 20 40 60 80

100
A
(a) AFEAKEFEA
{51 LG Rl 2R
0.05
0.04
& 0.03
Z
2 0.02
0.01
0 L L
0 20 40 60 80 100
aREA
(b) F— NH#FRAEA
L5 {5 1 LE 3G R 1 il 2%
3 p-1/ SNRu
;30 < p< 50
\ yp <30
2) 1 2
( 1 2 , p =
56) .
4
( References)

[1] Hong Z Q. Algebraic feature extraction of image for
recognition [J]. Pattern Recognition, 1991 , 24(3) : 211-
219.

[2] Wang Z, Bovik A C. A universa image quality index
[J]. IEEE dgnal Processng Letters, 2002, 9 (3) :
8184.

[3] Beghdadi A, Pesquet-Popescu B. A
distortion measure based on wavelet decomposition[ C].
Proc of |EEE ISSPA 2003. Paris, 2003 ,(1) : 485-488.

( 1416 )

new image

http://www.cnki.net



1416 22
[4] , , . inference system based on immune evolutionary
[J]. , 2001, 16(3) : 211-216. programming [ J ]. Computer Engineering and

(Lin Dan, Li Min-giang, Kou Ji-song. Two methods to
prevent and overcome premature convergence in
evolutionary programming [J]. J of Systems
Engineering, 2001, 16(3) : 211-216.)
[5] , . [J3].
, 2001, 19(2) : 11-14.
(Li Xiaoran, Kang Ji-chang. An improved fast
evolutionary programming [J]. J of Northwestern
Polytechnical University, 2001, 19(1) : 11-14.)
[6] , .
[J]. , 2002, 24(1) : 51-56.
( Guo Chong-hui,

evol utionary programming algorithm and its convergence

Tang Huarrwen. An improved
analyss [J]. Numerical Mathematics J of Chinese
Univerdties, 2002, 24(1) : 51-56.)

[7] : [M].

, 2005.

(Huang Xi-yue. Modern intelligent algorithms theory

and applications[ M]. Beijing: Science Press, 2005.)

(8] , , : [J1. :
2000, 23(8) : 806-812.

(wang Lei, Pan Jin, Jiao Li-cheng.
programming[J]. Chinese J of Computers, 2000, 23
(8) : 806-812.)

(9] :

The immune

[J1. , 2004, 40(18) :

Application, 2004, 40(18) : 19-22.)

[10] Chellapilla K, Fogel D. Two new mutation operators
for enhanced search and optimization in evolutionary
programming[ C]. Proc of SPIE. Belingham: SPIE
Press, 1997 : 260-269.

[11] , , .

[J]. , 2000, 33(5) :

627-630.
(Lin Dan, Li Mim-giang, Kou Ji-song. On research of
mutation operator in evolutionary programming and
evolutionary strategies[J]. J of Tianjin Universty,
2000, 33(5) : 627-630.)

[12] : : [J1.

, 2006 , 29(5) : 835-840.
(Wang Xiang-jun, Xiang Dong. A novel bi-group
evolutionary programming [ J ]. Chinese J of
Computers, 2006, 29(5) : 835-840.)

[13] , .

[J]. (
511-514.
(He Dakuo, Wang Furli.

) . 2003, 24(6) :

Improving the global
convergence of the genetic agorithm [J]. J of
Northeastern University (Natural Science) , 2003, 24
(6) : 511-514.)

[14] Xin Yao. Evolutionary programming made faster [J].

IEEE Trans on Evolutionary Computation, 1999, 3
19-22. (2) : 82-102.
(Fu Li-hua, He Huacan. A flexible neuro-fuzzy
( 1410 )
[4] , , Kirman Lam. [J]. , 2004, (1) : 170-173.
[J1. , 2003 ,39 (28) : 59. (Gan Jumrying, Zhang Youwei. A new approach for

(Liu Dang-hui, Shen Lanmsun, Kinrman Lam. Face
detection: A survey [J]. Computer Engineering and
Applications, 2003, 39(28) : 59.)
[5] , , .
, 2004, (9) : 1-5.
(Zhao Li-hong, Liu Ji-hong, Xu Xinrhe. A survey of
Application Research of

[3].

human face detection [J].
Computers, 2004, (9) : 1-5.)
[6] , : . [J1.
, 2002, (5) : 41-42.
(Liang Lurhong, Ai Hai-zhou, Xu Guang-you, et a. A
survey of human face detection [J]. Chinese J of
Computers, 2002, (5) : 41-42.)

[7] :

face recognition based on singular value features and
neural networks[J]. Acta Electronica Snica, 2004,
(1) : 170-173.)
(8] , , :
[J]. , 2000, 28(4) : 102-106.
(Zhou Jie, Lu Churryu, Zhang Chang-shui, et a. A
survey of automatic human face recognition[J]. Acta
Electronica Snica, 2000, 28(4) : 102-106.)
[9] , . [M].
, 2006.
(Liu zhi-fang, Wang Yurrhui. Digital image processing
and analysis[ M]. Beijing: Tsnghua University Press,
2006.)



