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(Stability of LMS filter)
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2.4 LMSHIEMER T

(Performance Analysis of LMS filter)
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2.4 LMSHEIEMRESHT
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2.4 LMSHEIEMRESHT

/. Computer experiment on adaptive equalization

D=2+5
> Delay
N=11 N y n)
Random-noise +»| Channel |—m X(n) tii:'l.:::;;l —"_’ +
generator (1) s(n) C?— equalizer ?
FI, s(n) = £L 07 =1 vl(n)”/ "

Bernoulli sequence

Random-noise

generator (2) %F%i/)j'fa, (73 = 0001

(1[1+ cos(z—ﬂ(n —Z)H,n =123
2 W

0, otherwise

hch (n) =

N\
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2.4  LMSEIEYERE BT

hch(n)
o 1 2 3 4 ,
(a)
hopt(n)
N=11
| [ 1
ﬂ ! | 5 | — 10 n
(b)

(a) Impulse response of channel; (b) impulse response of optimum transversal equalizer.
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Correlation Matrix of the Equalizer Input

k=1
r(0) r@) r(2 0 0
r@ r@0 r@ r(2 0
o r2 r@ r©0 r@ .. 0
10 r@ r@ r(0) 0
0 0 O 0 r(0) ...

r(0) = hy, (1) +hg (2) + hg, (3) + oy,
r(l) - hch (1) hch (2) + hch (2) hch (3)’
r(2) = hy, (Hhy, (3)
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Summary of parameters for the experiment on
adaptive equalization

2021/10/17

34

W 2.9 3.1 3.3 3.5
r(0) 1.0963 | 1.1568 | 1.2264 | 1.3022
r(1) 0.4388 | 0.5596 | 0.6729 | 0.7774
r(2) 0.0481 | 0.0783 | 0.1132 | 0.1511
Ao 0.3339 | 0.2136 | 0.1256 | 0.0656
2 20295 | 2.3761 | 2.7263 | 3.0707
@i | 60782 | 11.1238 |21.7132 |46.8216
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Experiment 1: Effect of Eigenvalue Spread
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2.4 LMSHEIEMRESHT

10! ¢
J(n) |
s 100K K
5 i
E i
g L
F-ﬁ" L
]
g 1071F
o i
5 [
2 3 W= 3.5
E
5 102 { W=33
M& 1 w=31
{ W= 249
1[}—3 ] 1 1 1 1 1 1 ] 1
0 100 200 300 400 500

Number of iterations, n

Learning curves of the LMS algorithm for an adaptive
equalizer with number of taps N=11,step-size 5 = 0.075 ,and
varying eigenvalue spread  7(R)
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2.4  LMSEIEYERE BT

Wy,

| T
W =29 []QQE{PEL J)@@GO
1 1 L 1k
4 >
0 2 4 & 3 10 12 o
'“Q
] T
Wo=31 [Joou'ﬁf'&} ‘;I;‘DUGO |
0 1 2 3 4
1 1 1 1 L | Lk
a 2 4 s E] 10 12 (a)
awy,
1}
W =33 i
0 | l |
! I T
1 1 1 1 ] ! ok
0 2 E 6 & 10 12
éE‘Q
1
T (b)
W =35 noﬂ@"?'rL A}@@GO
| | 1 ik
0 4 & A 10 12

Ensemble-average impulse response of the
adaptive equalizer (after 1000 iterations) for each
of four different eigenvalue spreads
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Experiment 2: Effect of Step-size Parameter
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2.4 LMSHEIEMRESHT

) |

m“-
"

W

P! ] N
3 by, 3 =0.0075
3 \1

’*‘11 ka
=0.075 by
é;1 “ﬁﬂl‘mw“

0k 4 | M
gl WM%MWW
- 5=0.025 Wty

0 500 1000 1500
MNumber of iterations

Learning curves of the LMS algorithm for an adaptive
equalizer with number of taps N=11,fixed eigenvalue
spread ,and varying step-size o
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