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Design and Performance Evaluation of a Neural Network based Adaptive Filter

for Application of Digital Controller

Jin-Sun Kim*, Woo-cheol Shin’, Jun-hee Hong™

L Abstract ]L

This Paper describes a nonlinear adaptive noise filter using neural network for digital controller system. Back-Propagation Learning
Algorithm based MLP (Multi Layer Perceptron)is used an adaptive filters. In this paper. it assume that the noise of primary input in
the adaptive noise canceller is not the same characteristic as that of the reference input. Experimental reaults show that the neural network
base noise cancelier outperforms the linear noise canceller.

Especially to make noise cancel close to realtime, Primary input is divided by unit and each divided part is processed for very short
time than all the processed data are unified to whole data.
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Fig. 1 Adaptive noise canceller
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Fig. 2 Adaptive filter of FIR structure
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Fig. 3 Recurrent Neural Network
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Fig. 4 Internal computation of Neural-Network filter
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Fig. 8 System output of FIR filter
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Fig. 10, System output with Neural Filter (13-6-1)

A7 PE Q] SNRE 21.11dB o] MSE+= 0.00318
ol}.

3.3 45871

A¥ Aol w2t FIR Wejo} vlaste] AZFY LE 9
45 B7t 3H o5 Table. 29 Zth.

Table. 2 Performance Evaluation

FIRYH A%
MSE 0.0667 0.00318
SNR 10.63 2111
FduevH 21 91

Table 2+ 3§ wo|ZYelo] LMSUX2}E FIR 384
Bt AR EEE AYstel Z4z AYd Axpolrt. 45
2E A% A#E= SNRI} MSEE A3t 3712 749

- 350 -



oo  ojolsis) A2 Felo) HY2E Lo

SNREO|H AZWYE} WY 944 Yoy ANE 2
R k. SANLE £ g O WAL AR
Al )24 el £f 913 AATREe
w0l ZA)A 4%50] Holuths A& & 4= 9tk o) MSE
of MZIAE o 2181} § a}% A we & 4 9
o 2 22295 8 929 BeY AN 457
Bzt avol4d Yri BAE Btk

4. 2 E

e ABEA wo]= AR 45347} 9=
o YEE fAldly] 93t vjAE ey
b3S o2 HWEE A3}

FIR%HL LMS g2 &S o83 889 713AE *
Yot g, 4% YeE MLPY 728 BP 34 43
gES Fote 4 39 7HEAs “¥°l°1"‘=" sttt A
2 A7) Yste] mldF Aol et Frf o] 27t 4
Q1 244139 B3l FIR 2-3-HElk A3Y YEE v st
o Addsian

A Azt ot ARME 44T ko2 FE & HA

3 wolz A FRe| g Fohe Al kol2g AN

22 AAseZol FEdon 7129 LMS ¢ii2|5

'lﬁ FIR 4% ol Wejof vjgf of ¢ ¢4 Qe 4

e 2och uE e g TEF oA Aol 5 B4

EPDP—— THE E‘Ei%} THLEL AN & 1 o
F2 45 BoF 1 gl

rok

R

i

(1) B. Widrow and S. D. Stearns, 1985 Adaptive
signal Processing Printice-Hall, Inc., Englewood
Cliffs, pp. 84~166

(2) B. Kosko, 1992, Neural Networks for Signal
processing. Prentice-Hall International

(3) S. Haykin, 1991, Adaptive Filter Theory.
Prentice-Hall, Inc., Englewood Cliffs, pp.29-48

(4) Hagan, Demuth, Beasle, 1996 Neural Network
Design, PWS Publishing Company.

(5) B. Widrow 1975 "Adaptive noise cancelling :
principle and applications” Proc. IEEE, Vol. 63, pp.
1692-1716

(6) W.GKencht, ME. Schenkel, 1995"Neural
Network Filters for Speech Enhancement" IEEE Trans.
on Speech And Audio Processing, Vol. 3, No. 6, 433

(7) Woo-Hyuk Kwak, Won-Woo Park, Han-Go Choti
1998 Design of an Adoptive Noise Canceller using
Neural Networks K.N.U.T Research Jeurnal Vol.19, pp.
141~149

(8) Joong-Woo Kim, Seong-Gon Kong, 2001 Speech

Enhancement under Noisy Enviroment using

Neuro-Fuzzy Filter

(9) Jeffrey L. Elman, 1991 "Distributed representation,
simple recurrent networks, and grammatical structure,”
Machine Learning, pp.195-225

- 351 -



