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A new cumulate extremer based d gorithm for blind deconvol ution of the sandwich ronlinear sygem ,is developed. By

introducing the intermediate variable as hidden variable ,the learning of deconvioution sysem i sfulfilled with an iteration learning pro-
cessdf two parts. Thefirg part is a conventiond learning of the post ronlinear sysem (PNS) with conplete training sets,and the sec-
ond part isinfact equivalent to blind deconvolution of a linear sysem. Gonpared with the other agorithm ,the new agorithm has a

fager convergence geed.
blind deconvol ution of nonlinear sygem ;cumuants extrema ; hidden variables

Key words:

[1 3]

(FIR)

1

Qam Charlier

:1999-02-04 ;

1

(4

:2000-01-29
(No. 69872021)

(1R)

[4 6,10]
[1 39]
[4,10]

(PNS)
NS

(8v)

s(t) =B(Z)[§(t)]="me(t)§(t— m) (1

(0 =NA@ YO 1= Yawy- -8 @

N[-1] ( ) ,A(2) ,B(2)

FIR B , B
=0. y(t) , x(t)

x(t)
(D (2

(1).



71
2 NS
. (3) kurto-
(561, g4t %, . (3 kurtos s
y( x(1) . ® B(2)
X NS (2)
(1. 0 (2. @) , @,
W p(dhmly(t),au)):reqo[-%[dh(t)- NLAG[Y(011]
(a9 DICICE N[A(z)[y(t)]]ﬂ (4)
yit
2= Lk - NIA@ YD1 5,
_ [ dn() - N[A(D [y(1)]]] (5)
, Qam Charier
[4,10]
@ (5, dh (1) :
, dn (1) J3=J1 +A D,
@ (D). . \ SR
n @ mS (2 oAl _
) NS (2 LT (1) .
3.2
(1) dn(t) ,ANS 2
dn (1) _
[1 39 ty (1), dn(t). N[-1]
a(t)
(0. mS (2, [5]
321
N[ ]
3
, NS
@)
31 SO EHOLY (6)
9(t) N
() = N(si) + ou(t) | u(t)=so[ HORES
(1) W@ Y = N(s) + 1(s)[u(D) - k] @
dn (1) D u(t) = _Za(t) y(t- i) -B (8)
&) x(1) L) A
. k= ' . , A Sﬁl
1 3.9 ) 0,0thewise
' CAG=AA N[-] N(s) L 1(sY) N
I o= K(4.2,1) :.SA_LT.);&%(_L). k=1 ]
| £(1)] 1
_[B(A[d:(011*- 3[B(A[du(1)]11? 3 , N

[ [B(2)[dn(t)]1%?

(D) ,1(sH) NS



2000

72
(0] K
s N2 10 ald) 01(t+1) =0, (0 - 1Y) Y h(0) 1 () - (0 1 1()
(13
Y(O) =[y(D), ,y(t-D]1".
. NS BM
(mixture of experts ME) I8
ME , ]
(v, {1, K , My, =
prob{ © = Kk} K (7 (8). he(t) =1, h(t) =0;j# Kk
® (8 -8 Em

p(dn(t) @ ()] y(t),9(t) = n[ﬂkp(o_lh(t)l g (1),
k=1
8(1) 1P (9)
p(dn(1)] <4(t), 8(t)) =Bep(-A Il dy(t) - (1) 112,

1,0=k K
BA Oy (t) =

dy=1. 0=k
00%k kZ X

dn(t) k
(9
QUA(D) @ (1| y(1),8(1) =-A kZ?SK(I)

cldn(0) - S () 12+ C (10
C
322 B
NS
(MLA) |

(Bw) 791,

MLA .
O (1)

O(1)

©
he() = p©@ =K =ep(- (G (1) - sfk(t))z)/z

cop(- (d() - $a(1))? (12)

Q9 (1)) = -A th(t) I dn(t) - Sk(t) 12+ C (12

B:1() =[a(t), ,a(t)]",02(1) =[N(s), ,N
(V17830 =[1(), ,1(sH]". (12)

6,(1) B3(1)

02(1) Ba(1) N[-1. :N(s):pqusp,

pZﬂp(s(i) P=N(sY ,

_ (14)
k=1, ,K
g IPNIC
3.3
(D
dn(t) .
(1) (31
3.4
1.
1
30, t=0
1: (1) , dn(t)
2: du(1) ™S (2 (1), (t+1)
4
y(t)
tanh(-) . x(t) 4
(4-PAM) {0,1,2,3}.
D @ A(2),
B(2 12 14
1 x(t) y(1t)
2
4
40



73

& Na

H—{LRHE

-k

BriR% B

i i
T I
i LN
lll.i o[ WA

-50 0 50 L1
(&)

0.4

€2

0

-0.2

1 04

-50 q 50 =50 0 50

() @

1 (a) (b)

1 4
08 2
0.6 = 2 \l\_/
0.4} &
0.z} -2
0 By —
o 1 2 3 4 o 1 2 3 4
H—{ M H—4{ M
1 0
At
o}
o 2
o5t & S|
P42 3 4 1 2 3 4
H—4ksne B—4C il
o 3
“10E . BMAEERNE
s —— W

_700 02 04 06 038 1 1.2 14 16 1.8 2.0‘
BARYM =10
, 2

: [4]

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

James A Cadzow. Blind deconvol ution via cumulants [J]. IEEE Sgnd
Process ng Magaz ne ,May ,1996.

J.M.Mendd . Tutorid on higher-order datigics(spectra) in sgnd pro-
cesing and sygem theory: theoreticd results and me goplications
[J]. Proc.of the IEEE,1991,79(3) .

J. Karhuren, BEkki Gja. A class of neurd networks for independent
conmponent andyss [J] . |EEE Trans.on Neurd Networks ,May 1997 ,
8.

Howard Hua Yang,Shurrichi Amari. Iformetion-theoretic gpproach to
blind sparation of ouresin ron-linear mixture [J]. Sgnd Processng,
1998 ,64.

H. W. Chen. Modding and identification of pardlel ronlinear sygems:
dructurd clasdfication and parameter edimetion methods [J] . Proc. of
the IEEE,1995,83(1) .

Mohamed Ibnkahia. Neurd network modeling and identification of non-
linear channds with menory: dgorithms, gpplications, and andytic
nodds [J] . |IEEE Trans.on 9gnd Processing ,1998 ,46(5) .

Micheel | Jordan. Gonvergence results for the BM gpproach to mixtures
o experts architectures [J]. Neurd Networks,1995,8(9) .

Shurrichi Ameri . Irformetion geometry of the BV and em dgorithmsfor
neurd networks [J]. Neura Networks,1995,8(9) .

Agpo Hyvarinen Erkki Qja. Independent conponent andys's by generd
ronlinear hebbiarrlike learning rules [J]. Sgnd Procesing ,1998 ,64.
Aniss Tdeb. Surce sparation in pog ronlinear mixtures:an entropy-
based dgorithm [J]. Proc. of ICASSP 1998:2089.

1992 )

1993 - 1994 ,1995



