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Abstract
high-order redundancy between components. Orthogonal matrixes have special structures in which row vectors of them

In independent component analysis (ICA) problems, it is the key to find an orthogonal matrix to throw away

can be seen as vectors perpendicular to each other on N-sphere. A parametrization method of all the matrices of any
dimensions is proposed and the completeness of the parametric presentation is proven. Further, a theoretical analysis is
made for randomicity. We use genetic algorithm (GA) in searching of the optimized separating matrix. Finally, some

numerical simulation results are given.
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Table 1 OICA — correlation coefficients between five

source signals and five ICAs

WES 5 1% 4 % 2 & 3
EAES 1% 2 # 3 4 % 5

MXFRE 09882  -0.9862 -0.9977 0.9974  0.9765

2 FastICA — J5f5 5 R A5 5 Z A RAH D R 4L
Table 2 FastICA — correlation coefficients between five

source signals and five ICAs

AR 5 1% 2 i 4 % 3
SRS 1% 2 % 3 % 4 5 %
xRS 0.9856  -0.9875 -0.9963  -0.9897  0.9728

1
0
-1 L 1 1
0 100 200 300 400 500
1
0 oA A< e~
15 100 200 300 400 500
10
0
-10 1 L 1 1
0 100 200 300 400 500
2
0
_2 1 1 1 1
0 100 200 300 400 500
10
0
210 1 1 1 1
0 100 200 300 400 500

K2 5 %EES

Fig.2 Five source signals
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Fig.3 Five mixed signals
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Fig.4 Five ICAs with OICA
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Fig.5 Five ICAs with FastICA
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Fig.6 Four source speech signals
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Table 3 OICA - correlations coefficients between four

speech source signals and four ICAs

Tl 1 % 2 3 ¥ 4
EES 1% 2 3 % 4
IR RS -0.9960 -0.9940 -0.9982 -0.9993
F 4 FastICA — P55 F4 B85 5 2 AR

Table 4 FastICA — correlation coefficients between four

speech source signals and four ICAs

Bz 1 % 2 % 3 B 48
| AW AN AN RN ATNAR wERE 1% o# 3% A
0s - z . . MXHEH  -0.9819  -0.9997  0.9981  -0.9996
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Fig.8 Four speech ICAs with OICA
10
[ T T T E
_Igr 1 1 1 W
0 2000 4000 6000 8000 10000
100 T T T T
0 ‘*’W
10— L L L L
0 2000 4000 6000 8000 10000
2
0
2 1 1 1 1
0 2000 4000 6000 8000 10000
0.5 T T T T
02 1 1 1
0 2000 4000 6000 8000 10000

K9 FastICA kAT EIN 4 B
Fig.9 Four speech ICAs with FastICA

References

1 Karhunen J, Oja E, Hyvéarinen A. Independent Component
Analysis. USA: John Wiley and Sons, 2001. 1—85

2 Yang Fu-Sheng, Hong Bo. Analysis and Application of Inde-
pendent Component. Beijing: Tstinghua University Press,
2006. 1—-46
(€78 =1 S 7 S Svals g O DB RS PVAR I |
#, 2006. 1—46)

EREEPNC )

3 Hyvarinen A. Sparse code shrinkage:
Gaussian data by maximum likelihood estimation. Neural
Computation, 1999, 11(7): 1739—1768

denoising of non-

4 Hyvérinen A, Hoyer P O. Emergence of phase and shift in-
variant features by decomposition of natural images into
independent feature subspaces. Neural Computation, 2000,
12(7): 1705—1720

5 Dyrholm M, Makeig S, Hansen L. K. Model selection for con-
volutive ICA with an application to spatiotemporal analysis
of EEG. Neural Computation, 2007, 19(4): 934—955

6 Hyvarinen A. Gaussian moments for noisy independent com-
ponent analysis. IEEE Signal Processing Letters, 1999, 6(6):
145—147



134 % 555 MBS EER TR BB UE AR ) ICA Bk 39
7 Cardoso J F, Laheld B H. Equivariant adaptive source sep- B % BT RO LA B

10

11

12

13

14

aration. In: Proceedings of IEEE Transactions on Signal
Processing. Paris, France: IEEE, 1996. 3017—3030

Bell A J, Sejnowski T' J. An information-maximization ap-
proach to blind separation and blind deconvolution. Neural
Computation, 1995, 7(6): 1129—1159

Lee T W, Girolami M, Sejnowski T J. Independent com-
ponent analysis using an extended infomax algorithm for
mixed sub-Gaussian and super-Gaussian sources. Neural
Computation, 1999, 11(2): 417—441

Cardoso J F, Souloumiac A. Jacobi angles for simultaneous
diagonalization. STAMJ Journal on Matrix Analysis and Ap-
plication, 1996, 17(1): 161—164

Hyvérinen A, Oja E. A fast fixed-point algorithm for in-
dependent component analysis. Neural Computation, 1997,
9(7): 1483—-1492

Hyvérinen A. Fast and robust fixed-point algorithms for in-
dependent component analysis. IEEE Transactions on Neu-
ral Networks, 1999, 10(3): 626—634

Wang Xiao-Ping, Cao Li-Ming. Genetic Algorithm- Applica-
tion of Theory and Software Implementation. Xi’an: Xi’an
Jiaotong University Press, 2002. 104—122, 260—315
(BN, B, 55— Be N T S SE B, V22 14425818
KA AL, 2002, 104—122, 260—315)

Cardoso J F. Implementation in Matlab/octave for the ICA
of real-valued data [Online], available: http: // www.tsi.
enst.fr/~cardoso/guidesepsou.html, October 23, 2007

WFFUE, 2002 4F T H AR B TORA 23R £
AL, 2006 AF T T RHE RS H kA
(SR = 22 VA =2 S D D RN i
e, o UM, ARBOR A EAE 5 A PR
R . ASCGEARAEH .

E-mail: ty_97@Q163.com

(Tang Ying Ph.D. candidate in Department of Com-
puter Science at University of Electronic Science and Tech-
nology of China. He received his bachelor degree from De-
partment of Automation, East China University of Science
and Technology in 2002 and his master degree form De-
partment of Automation, University of Electronic Science
and Technology of China in 2006, respectively. His research
interest covers wavelets analysis, the application of differ-
ential geometry and algebraic topology in signal processing.

Corresponding author of this paper.)

TEE WL, BdR, FERNES TN
WL FAT. FERFTT 10 R Nk o
MrifE B4,

E-mail: jpli2222@Qvip.sina.com

(LI Jian-Ping  Ph.D,
director of International Centre for

professor,

Wavelet Analysis and Its Applications.
His research interest covers wavelets analysis and informa-
tion security.)



