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Abstract

A exponentially weighted stepsize (ES) algorithm is
based on the property, adjustment of FIR adaptive fil-
ter coefficients are proportional to the envelop of the
optimum impulse response [1]. However, it is difficult
to estimate the optimum impulse response in advance.
In this paper, a block size ES algorithm is proposed
for adaptive filters, trained by a gradient method. Fur-
thermore, this method is applied to an ES projection
algorithm [2]. Through computer simulations, the pro-

posed method can improve SNR by several dB.
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z(n)

w(n+1) = o) z(n) (1)

w(n) + pe(n)

d(n) — w" (n)a(n)

[wo(n), wy(n),- -, wN —1)(n)]"

[.’E(n—1),x(n—2),---,x(n—N+1)]T
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w(n + 1) = w(n) + p[Bi(n)z(n) + B2(n)z(n — 1)] (2)

e(n)p11 — (1 — ple(n — 1)po1

Pr(m) = $11b00 — 92,

—e(n)gpo1 + (1 — pw)e(n — 1)doo
1100 — P2,

B2(n) =

bij =x(n—i)Tx(n—75) (i=0,17=0,1)
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wn+1) = w(n)+A$(n)Tw(n) (n) (3)
(e 5] 0

A = * (4)
0 N

a = ay ' |y <1 (i=1---N)(5)
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w(n+1) = w(n) + pA[fi(n)z(n) + f2(n)z(n —1)] (6)

e(n)p11 — (1 — ple(n — 1)go1
$11000 — 2,

—e(n)go1 + (1 — p)e(n — 1)boo
d11d00 — P2,

¢ij = QD(TL — Z)TA:B(’n — ])

Bi(n) =

B2(n) =

(i=0,1j=0,1)

4 0OJOO0OO0O0OO0OO

4.1 ODU0O0O00OO0O0O0oOooooboOoon

340 00000000ESOO0O0O0OODDOOOO
gboogbybobooboboboobbooonbog
gooooobobooboboooobooobod
goooooobooooooon

oooooooooooy0b00O000000o0oon
ESOO0000D0O0000O0O0ODOOODbOOODbDOOD
goobyOO0obbOo0obOobooboboooog
uoooooooboooooooobooooooon
oboooooobooboOooooooboooobonoo
gbooboboobobooooobgoboooood
gbooobogoboooboobobooboobobod
uoboooooooobobooooooboboooon
gboodbobooobooooooboboboobod
gbogboboboboobobooobooboobogoon
gooooooboooooboobooboboooooboon
gooooboooooooooboooooooooon
googooo

4.1.1 OO0O0OO0OO0OOOOOOOOOOOO

1. 0000000000000000000000
000000000000000 S00000
Y 5,0000

2.0:0000000D000000 S,000000
oooooooodp 0000000000000
oooooobodpdOOoooooooonooo
ooo

-, M) (7)

N:Tap Size

M: Number of Block

L:Tap Size per Block

Exponential cufve
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(1) Control Method 1

(2) Control Method 2
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w(mA)[Bi(n)z(n) + f2(n)z(n — 1)] (8)
e(n)(mo11) — (1 — p)e(n — 1)(meo1 )

,@1(n) m2(¢11¢00 - ¢%1)
e(n)é11 — (1 — pe(n — 1)go1

m(¢11¢00 - ¢(2)1)

—e(n)(meo1) + (1 — p)e(n — 1)(meoo)
m2(p11d00 — ¢2,)
—e(n)po1 + (1 — w)e(n — 1)poo

- m(¢>11¢00 - ¢%1) (10)

$ij = x(n — )T Ax(n — j)

B2(n)

(i=0,1j =0,1)
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(1) ES Projection Algorithm
(2) proposal Method
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h(n) = (1 — sin(2an/N))hi(n) + sin(2wn/N)hs(n) (12)
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(@) ES Projection

(2) Proposal Method
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