T

a ~ 7 (' AH¥F
R / = I= _é_' \ M
//lz/fft’////('// t Component Ana //‘;(\; D IERERAL,
= e

‘

IR
T

Aapo Hyvarinen
[2¥] Juha Karhunen #&
Erkki Oja

Br #AfEX HFiE

A=E =E%E %

S| € F 2% & smAL

PUBLISHING HOUSE OF ELECTRONICS INDUSTRY http//wwwphelcom.cn



EaRFESREERARUAE

JRILRY 5T 53 T

Independent Component Analysis

Aapo Hyvirinen
| %] Juha Karhunen *
Erkki Oja

RAZR& FE%
w O BB

T F IF & s AL
Publishing House of Electronics Industry
Jt3 - BEJING



mEE T

AL R AT ACA) EL A M ML . SRS #FRIE S SR s S B EE Jy )
Z—. AHREPR E—4 ICA fYZR-E M 1E, Horh 4% P A7 A T FR 22 H R 6 HR IO B2y B 0
W AP ICA WEEAFIR SHESL, 4510 T HEEARFS B R Y, B T ESRLL
., KL PR SO AELZHMMA, B0 24 2, B—-HANAEAL
B IS0 0 E ZHCE AR, 5 A RA B E AL, AR T A ICA R K HOR il 2 4
ZEHTSREA ICA BRI Z R RIE . 55 U3 ATE ICA I i AE R R 48 8% i A

A AT AT LAE Ay AN (6] DR O, I ST 0 R 00 . W7 A R TAE & 19 ICA ATk s il
MFHE ICA AR Z LB AGR, ABdE—ARGMENSES.

Independent Component Analysis, 0-471-40540-X, Aapo Hyvirinen, Juha Karhunen, Erkki Oja.
Original English language edition copyright © 2001, John Wiley &. Sons, Inc. All rights reserved.
This translation published under license.

No part of this book may be reproduced in any form without the written permission of John
Wiley & Sons, Inc.

A=A i iA eh SO G A B AP 3€ [E John Wiley & Sons, Inc. 23 @) #2 T HLF Tl th AL
ARGV AR LMER T B AL A Z B sl RABNEA.

WAL A7 G FEILS BT 01-2006-0894

BB R4 B (CIP) 8iiE

AT/ GPOE\BFRE, OHRKRAE, CGHEWE, FARESEE
dbst: wF Tk Atk 2014.5

B 5E BHEARAMA

54 5.3 : Independent Component Analysis

ISBN 978-7-121-22981-7

L @Ot 1L O @F QB @F--+ ML OfF54E TV, OTNIL 7
o [ A< [ 4541 CIP £0iE 4% 5 (2014) 58 078170 5

RlGRE: & K
T FEE
B R =W SEARATE
¥ AT ZmELS DHEERAT
HAREAT: HBF Tk Rt
bR T A% 173 {548 Hk4s 100036
ba 4. 720X 1000 1/16 Epgk. 28.25 FH. 554 FF
Ep K. 2014 4E 5 F 28 1 RERI
E #fr: 79. 00 IC

FUBI i 35 1, F Tl 4 Sk P A5 Bt ) R i o S A3 R . S B . T S AR
RATHAPIEFR o 1K 5 SR L 375 - (010) 88254888,

FEEBHFIF R ZE zlts@phei.com.en, ¥ IREFZERE Z 42 dbqq@phei.com.cn,

i %532k . (010) 88258888,



LA 2

A A AR [ PR b HO R 42 T ) 2% TS24 5 AT (Independent Component
Analysis, ICA) &%, WREREMIEXBIFLRK KT ICA MERE S35 %
BORE)—APRHER . A 1 olk it R AT IS I AR & . FE RIS 2
s T R . R BOEEANR, DR TAHBEERGFRKRFER D,
REEEEAA NERENE S AR EE, EAELRALLRERE E¥
FUGALFE, Fri R MNP 5 0 45 SO TR PR AE I Rz A H
SRS » A B AE P9 A 51 PR AN S B B o T AR TR, ICA X 3
20 42 90 FEANA A J A K 1) L F R0 J7 ¥ IEAE th — TR BT & A 2 Uk —# 2
i, X MR AR T EERHEEM.

—fIAH . ICA BIFEABFAHESRE 1986 FEESLHY, 1995 4F J5 BEE H R
R BT R K e . H AT E PR _ER R £ (9754 FastICA # PRl 37 1%
OB YE R B Aapo Hyvérinen il Erkki Oja B2 2¢ 3 48 B9, 13X B {7 2 %
FRABK EZEE. TS, ABAOURE—BEKT ICA MFEES 3
MFRAEB . [FIRHLR —A T 1ICA BHEHESE (ICA BN ICA FEA [R5t vz
FEEFARMRNEE ., HFRARERMHERNR AR NE, X R2HMFEEEH
FRANRELL LA . BRG, BAR AT 5C T3 52 B0 0 A7 Y SCRK L 00 A R B S5 T
ROk 5, RPN TIREATENHN.

AATH MU 2007 4F fiy v Tl th RRATHE H . X k7 R o A B R AE [
PIf R E e B T A HEShE AT . H AT (S B T TR TS AR
BV ZREDT SR CREAR R BT 78 G0 X 9 57 7 0 B ik O K
RTEARMIEK , TR S RE HRARAENEM . B EIA A5 AR
B AL DR R A B R R AR LA R IR . A BB iR th E
P S ST A3 4 B R R 2 S A VR 2 1 LA 2 R A AT R4S o
ol PR N 2 1 B A SRR B LR . B BUR 53 1 ARS8 B9[]
A PR AT U R S i R SO, R AR B Y B i T U EOb
SRR XA ZER, MR AEET T IR BT .



W AE A

AR RO T8 SR A HE B AT S R A3 43 AT ) — A5 B A S0 (S e
John Wiley & Son F 2001 4 i i) B b i 52 1.

FATT 1999 TP ARB G AT . Bt I L A 704 (TCA) i — Ff A 224387 7 Y
Tk BRI RTSRAE — 5 R b 0 R W] R RE A A S PR R v ) — e 7 B2
TR VHEGE R 1 A5 2 5T 1 KR X SR AN TERE 1Y

IO » FE N AN BT T FATAR AR 5208 89, — 75 . 15 2 SE BRI
PO AR S TARE S SE ICA J2ARH A FIAY « 1M £ X 2L 4505 L i 2245 2.2 Al
AR B U AR AR 0 4 B 5 75— T3 TG« A 45+ B B3R 1) B A 228 2 A 1 b ]
HEL  EC L) 2%

PEBFERC ZXT ICA MBFFUME 1 %25 Tk, JATA B A B R 5|
MM E 22 5%, R A BT ICA NG HR A of 52 3 & K RE 1E
AL R B A B E T 5] RS EA PR .

Aapo Hyvirinen, Juha Karhunen, Erkki Oja

WAL :

We are very grateful to Prof. Dewen Hu for his great efforts in translating
our book “Independent component analysis” (originally published by John Wiley
and Sons in 2001) into Chinese.

When we started writing the book in 1999, ICA was still a rather new method.
and its future was somewhat uncertain. It was not clear whether it would become
an important technique for practical applications, and whether the theory was
sufficiently developed.

We have been quite fortunate in both respects. On the one hand. ICA has

proven very useful in a large number of application fields, of which neuroinfor-
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matics and bioinformatics deserve special mention. On the other hand, the theory
that we expounded in the book has stood the test of time, and is now well —es-
tablished.

Chinese scientists have made important contributions to research on ICA,
and we hope this book will inspire many more. We equally hope that Chinese re-
searchers and professionals interested in applications of ICA will find useful

guidelines and theoretical understanding in this book.

Aapo Hyvirinen, Juha Karhunen, and Erkki Oja
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