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Table 1 Conditions for simulation of adapting pole argument.

Pole Radius R; of AR model 0.999
Pole Argument ©; of AR model 45°
Pole Radius of ADF (r;) 0.96
Initial Pole Argument ° N °
of ADF (8;) 40 70 100
Number of Samples 1000
to get average of d; (N4)
Number of Samples 2000
for each pole control (V)
Step Size (o) 0.001

Threshold for
improved NLMS (p)

Precision of Calculation

1

Single Precision
Floating Point
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Fig.7 Convergence characteristics of two second-order IIR
ADFs eliminating respectively two different narrow
band input signals.
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Fig.8 M SE values after convergence of zero adjustment ver-
sus ADF pole radius with no pole argument error.
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Fig. 10 Method of adapting pole radius.
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Table 2 Conditions for simulation of adapting pole radius.

simulation-1 | simulation-2
Pole Radius R; of AR model 0.999 0.9999
Pole Argument ©; of AR mode] 45° 45°
Initial Pole Radius r; 0.99 0.999
£ ADF 0.95 0.99
© : 0.90 0.95
Pole Argument 6; of ADF 45° 45°
" Arg 0.001 0.001
SNR 0 [dB] 0 [dB]
Number of Samples
to get average of ¢; (N4) 1000 2000
Number of Samples
for each pole control (N) 1250 2500
Step Size («) 0.001
Threshold for 1
improved NLMS (p)
.. . Single Precision
Precision of Calculation Floating Point
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(1 Step = 1250 Sample)
Fig.11 Pole radius convergence characteristics for three ini-
tial values. (simulation-1)
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Fig.12 Pole radius convergence characteristics for three ini-
tial values. (simulation-2)
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Fig.13 Relation between pole radius and M SE obtained by
simulaion.
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Table 3 Conditions of simulation of adapting pole radius and
argument simultaneously.

Pole Radius R; of AR model " 0.999
Pole Argument ®; of AR model 45°
Initial Pole Radius of ADF(r;) 0.9
Initial Pole Argument ° ° °
of ADF(6,) 30° | 90° |120
Ar; 0.001
SNR 0 [dB]
Number of Samples 2000
to get average of c;,d; (Na)
Number of Samples 3000
for each pole control (V)
Step Size (o) 0.001
Threshold for 1
improved NLMS (p)
.. R Single Precision
Precision of Calculation Floating Point
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Fig.14 Pole radius control characteristics for adapting both
radius and argument simultaneously.
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Fig.15 Pole argument control characteristics for adapting
both radius and argument simultaneouslty.
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£4 REARLERO IHRCBT 3V >INV e OLBEHEELE (Mul: REEE, Div: REES, *3ESEFINIEHH)

Table 4 Comparison of computational requirements for proposed and three conventiona! algorithms (Mul: multiplication, Div:
division, % when pole argument or pole radius is renewed).

Proposed by Martine et al by Kwan et al by Rao et al
Filtering Mul=4N Mul=3N Mul=4N Mul=2N
signal Div=0 Div=0 Div=0 Div=0
3 3 '
Control of Mul= (Z%* Mul= E(N‘_‘_ DN | Mul= E(N +ON Mul=2N? + 3N
zeros & Dive N +2N +3N | Div=1
pole argument w= ' Div=0 Div=N
Mul= (3N .
Control of 4N not not . not
pole radius Div= ( 3N proposed proposed proposed
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Fig.16 Frequency response (e/z) of converged ADF. (Pole
radius of input AR model (R;) is 0.999.)

I ............ 'InpntSignnl

— i —Output Signal
g 40 |
= ) H
) Wl
3 i [ i
n‘ 20 ‘ . |
g l
E f
[}
& 0

0 50 100

Normalized Frequency [deg]

17 ANMEB L HIBESORBEHARZ b v (0 = 45°)
Fig.17 Power spectrum of input signal (z) and output signal
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