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Study on Algorithms of Active Noise Control Based on Wavelet Transform

WU Caiyun,LI Na,DU Ning

( Shenyang Ligong University, Shenyang 110159 ,China)

Abstract; In the traditional active noise control system,the original noise signal is necessary to ob-
tain the reference noise signal,and the active noise control system fails when the information of the
original noise signal is not known. In order to solve this problem, an active noise control system
based on wavelet transform is designed to process the noise-containing speech signal using the
wavelet threshold method to obtain the reference noise signal related to the original noise signal. On
this basis, the traditional LMS algorithm for active noise control is improved , and the ySLMS algo-
rithm based on the Sigmoid function and the C-ySLMS convex combination algorithm are proposed
to solve the problem that the LMS algorithm cannot take into account the convergence speed and
the steady state error at the same time. A new solution to the active noise control problem is a-
chieved.
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Fig.1 Schematic diagram of active noise control system

based on wavelet transform
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Fig.2 Adaptive filter schematic diagram

LMS B LR AR
y(n) =o' (n)x(n) (5)
e(n) =d(n) —y(n) (6)

w(n+l) =w(n) +2ux(n)e(n) (7)

K w(n) R n B2 A S S 8 2 I BGR B A
il A SRR A K IR T I 2 0 < <
X » A e 22 00 AAE 5 H A DG HE FF 1Y 5 KRR AE
617, L5 LMS 5k, pw Je 5 (8, 75 22 AR
HARTE O B E RN, e R R W S5 32
PR, AR ZEAE K s BUE /N, WS S0 el 1, e 45
BRZEAFN
2.2 E-TF Sigmoid FE K vSLMS &%

H T fROAE S LMS Bk A Y SI0GH B R A
TR 2 AN RE TR IR A2 4 ) RS, A PR UE B R BE A 2%
R AR SCKE 4 LMS Bk (7) P REELS K
BN AR K w(n) , 2T Sigmoid pRECEEST T
BRHEF w(n) AR e(n) Z I8 —Fh#H A &
BOER A8 —Fo AL KB L—3E T Sigmoid
PRELIY ySLMS 5k, HAnE Sigmoid pRE-F-F4
AL, I ASE a By 1548 w(n) 5 e(n) WY
PREC R, WLAF(8) K 3,

_pfY—exp( —ale(n)l)
() _'B(l —exp( —ale(n)l)) (8)

()

0.5 1.0 15 2.0

0 L L L
-2.0 -1.5 -1.0 -0.5 0
e(n)

B3 un)Se(n)IEHBER

Fig.3 The functional relationship between u (r)and e¢(n)

FIHESE ySLMS Bk e RE, AR SO BE AL Gt
LMS ik SCHERL 15 ] FEFSCEk[ 16 ] vk 54
JrHE SRR A TR b

R T ST R R IS AR A R 22, (R A
X PR M RE R AT 0 — 2B 5T, 1 B e AR
UEHEATE] 500 YR, SEEEAS [R] (19 08 1 45 4 =k =
5, B ESHGERWMT .

1) BN AR AL L =4;

2)ZHERALES x(n) ZHEH 0 TN 1
FA) M

3) FR AR RECH 1000, 4351 100 KA
SERIOT B R G415 2 S h 46

4) KRG IEW ML SH M08,
0.5], 1EEARRECH 500 B, RHN R GRS 280
5810.4,0.2];

5) ML LMS kb w =0. 01, SCHR[ 15 ) 584k
FHl @ =0.58=2.0, CHk[ 16| FEFR a =4,
B=0.03, A& ySLMS HEHH « =0.8.8 =
0.13 .,y =0.75,

2 BB SR IR SIGH AR AR 22 W] T
BRZEFEFCR B B O R M4, B2 o) i £ it 47 4
BT, 2% SCR ] Matlab X445 B, 15 310 45 5k 1 2%
gk, e 4 Bk,

A 4 HaT UE Y EaR PR AR 4R 500
WZ B8 T USE, %48 LMS Sk 7E %A% 180
WAE AT 58 RS AR, SCik [ 15 ] B vk 7R AR
150 YR A2 4 58 IS, SCHiR [ 16 ] 3503 A2 24X 130
URAE A 58 BUCSS, AS SCHIT 4 1 ySLMS B39 7E %
R EL 50 Yk A A7 I S8 IS, I, ySLMS 55
DS B e R, 9 HAE 4 i rl UF Y ySLMS
FIRMERSIRER/N,



¥ I XK ¥ F Ik

%43 %

4 W A
1.0
0.8
P 0.6
% L BELMSE % PR -
i MTRLMSH R
5 / SCHR[1S 1B / ipisp
02 fN/ ~ HR161E R /; /SRR 6%
A P i
0 200 200 600 800
HAE

H4 REEENSES EE
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