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ABSTRACT

The active control technique mostly uses the Least-Mean-Square (LMS) algorithm, because the LMS algorithm can
easily obtain the complex transfer function in real-time, particularly when the Filtered-X LMS (FXLMS) algorithm is
applied to an active noise control (ANC) system. However, FXLMS algorithm has the demerit that stability of the control
is decreased when the step size become larger but the convergence speed is faster because the step size of FXLMS
algorithm is fixed. As a result, the system has higher probability which the divergence occurs. Thus the Co-FXLMS
algorithm was developed to solve this problem. The Co-FXLMS algorithm is realized by using an estimate of the cross
correlation between the adaptation error and the filtered input signal to control the step size. In this paper, the performance
of the Co-FXLMS algorithm is presented in comparison with the FXLMS algorithm. Simulation results show that active
noise control using Co-FXLMS is effective in reducing the noise in duct system.

7|58y
x(n) : AEAS
y(n) @ AN Z
d(n) : AltdAl s
e(n) @ AT
S(z) : FUHEAERAGTS
X(n) @ ZEHE FAE
R(n) : A5

1. M2
aeg AR A% FA Wozt A
of WEHE RS FARAI A FEA, AL
A EE FY7] SE AR FEAQ PR
oo aed, oldd FAe we oje A

T gguista 7 AE sy
E-mail : jeoh@hanyang.ac.kr
Tel : (02) 2220-0452, Fax : (02) 2299-3153

« RPN ek 7)Ao

s A7VEISHIL 7] A A] 2B A9

otV ol AFme 2ge sHgel 27 u
Folul, 21 spgel A% i
awE o B 9 £ A4S
of ek et MAgae FNA A E
oA TE AEAR SO S Ao wa
J3, oA A RO sl 3
e Qs BPelAE FAlo A Aga)
o $H, 271t RuE Wol FAFEE M
e FEAQe] Bt F E BE EAS

_olel A el da e dds)

J”FF_ ‘9%' 7] F7rA Q1
& ol&3te] 7—‘1
%XﬂOM] o &t Oﬂ

=09 sEATA] V\E*
°%JJr olze FdHEE 7t T
Digital Signal Processor (DSP)%] &d o= W& Fof
oA A&ste 7heAdE BT Utk s &
SAE 9t Ll FO 2+ Least-Mean-Square
(LMS) W29 gyl 5S T2 ARESit) o] g

)

o SR Agdaes Ao 78

7] el i% =74 ‘ﬂﬁ‘rﬂr AlaE e &4
S 5 Aok 3t 5
Ao /‘1i%‘:°ﬂ /‘}%HC’J gom, LMS &
darglsol NEE

r10 —_

32 H
i)
[J



Zoll A Filtered-x LMS (FXLMS) &iig]Eo] @o]
AFEE O] ghow FFas Aojed T Fol
“‘Ol Agea vh a8y FXLMS 2agE2
HAF7E sl 7] wigel o] 4 7:”‘7‘7}'
X#E # dus g B & AN 9
57t AstEa, 2 @Y Afele FHEHEEE
FEANE Qb Ao] AstE o] Qdeolo] =
Akel 7hsAdo] oAl wilo] itk
JeEE 2 AT eE Ao e e FFAII
PGS BT 7 e AMER A SA07]
ﬂ Correlation FXLMS (Co-FXLMS) ¢85S
TEaogAofel A &3kt Co-FXLMS
%% ezt s el BEHE F2A5 A4S
o2 FHEASE Ao RN 7]E]
S g Fel va FHESE wEa kY
pgEo)th, webA] Co-FXLMS &
ﬁ:%xﬂ ] Eﬂoﬂ X—Lg.zs]— kel ~£
o] s S8t 71Ee] FXLMS
Al EF ol At

0 b bl ox T o 12 o o
CoRR e
wzmﬂﬁ
L
o
FU?~

ST ST R O
R Ty

ot 2 e
2
1o
ofr
offl
[
dlo
i
_Q

=
M
1
ol
o
344
RUNES

21 FXLMS ¢12[5
kel FXLMS & 1u8]F2e E5H %+ Fig. 1 %
2t

x(n) 4 r
/
" W(2)
=
x(n) LMS

Fig. 1 Block diagram of FXLMS algorithm
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Fig. 2 Analysis result of an acoustic mode of the duct
system using SYSNOISE
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Table 1 Parameters of FXLMS & Co-FXLMS
algorithm for simulation

Frequency | FXLMS Co-FXLMS
(H2) “ C ) A
100 0.000257 | 0.166 | 0.000001 | 0.7
120 0.000126 | 0.116 | 0.000001 | 0.7
140 0.000045 | 0.091 | 0.000001 | 0.7
160 0.000017 | 0.061 | 0.000001 | 0.7
180 0.000006 | 0.033 | 0.000001 | 0.7
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Table 2 Simulation results of ANC - Convergence

time
Frequency FXLMS Co-FXLMS
(H2) (sec) (sec)
100 0.09 0.05
120 0.08 0.04
140 0.07 0.04
160 0.07 0.04
180 0.08 0.03

Table 3 Simulation results of ANC - Peak level

Without Co-
Frequency| ANC e FXLMS
(Hz) Noise Noise Noise
level (dB) | level (dB) | level (dB)

100 86.3 427 39.9

120 86.0 39.4 37.6

140 85.9 40.8 35.8

160 85.1 36.7 33.6

180 84.8 40.4 36.7
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6 Simulation Results for sinusoidal noise — 100Hz
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7 Simulation Results for sinusoidal noise — 120Hz
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Fig. 8 Simulation Results for sinusoidal noise — 140Hz
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Fig. 9 Simulation Results for sinusoidal noise — 160Hz
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