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ABSTRACT

This paper investigates active noise control(ANC) of a rectangular cavity using single channel fil-

tered-x least mean square(FXLMS) algorithms to globally reduce the interior noise. To obtain the

global reduction of the interior noise, multichannel active control should be incorporated in general.

We, however, examined firstly the optimal location of the secondary source that produces a global

reduction of the interior noise field using single channel control. We then investigated the frequency

characteristics of the reduction to yield the effective frequency band of the active control system. It

follows that the secondary source should be located as close to the primary source as possible in or-

der to obtain the global reduction.

1. M B

Fsto] wdatar 7)go] WA ueh g o
H g B W3l Atk ddle FE A
A ZEshs Alzke] wteu HelE Aol
Sgsli= Algko] Wolxl Zlejth ool uwhe} A
o wAZE B FHJALL olF FolaAlsle =
g2 FE3] AEHo] gl olgd Auage
Ao g ofe] 7EA7E MAE HelE s A
A AREShE A THA7I7IEN AFFUA-e oo
7 T2 AUAS 9 29le] Ha it} o3t
Ags Fo7] Sfste] 777 AAe StuEs
=o]aa}t gt wgo] A &Eo| 500 Hz o3¢ 1L

-+

WAIA L A9, EAsk s TR E 7| Al
E-mail : cshong@uc.ac.kr

Tel : (052) 279-3134, Fax : (052) 279-3137
439, FAkieha skl 7] Al ek

* A3)e, Fabieka 7 A ek

Fotol] gk 28 d

wre] A%t ool agd dhaiA

o FAs F3k Yo 9

mulg folg®, A FELLANE o
& -

el Ak glo]

ANtH o g st gl EAle Aulas
& Eol7] A= ol e Fxalsst o Ay
AANEE ©]-&3H= MIMO(multi input/multi
output) Alo]7]& o]-&stofof ARt Aol o] ¢
A7k AA e Aol wd A5 & el Aojals
o R WHEe] Hit dyuAE Fole Ao
7Fssid®. Telar apae] fxe] ® ohE Alojx
A7 Fole A5 A9 A AofxIAE
A S A B O e %S Yeigl



FASEN%

Ay

5 Qb & o A A gl ol
Aol agqe] A A9 AolanA $145)
Aol e Aol e solngith e Alojx
A9 Aze] e Aol 45 nAFo=A A
A A 29 At EATS BT

53 Aol g 2gde] A we Aol 4
Aol
_Or

2.

I

5 o|E

=

2.1 HMoj{7| dHA

Fig. 1o teah 14 &% #Hash 94 B2 Al
o]7|(feedforward control)?] T+ZE UYERSATH
Fig. 1914 & 4 9% ASY(noise source)l =
HE AvEE 455 FF volazES B9

22 % (reference signal) z(n) 22 A/D H3E o]
A% 2 257 Ao]7](controller) H(z)ZE ¢
grjo] dye] AeAz #8E ALk v Ao

71255 Ait® AloJ Al S (control signal) wu(n)©]
=9 Ha AoxdAE T YA ddigital) A&
7} o} 2 d(analogue) Al 2 WO FE 4 A
2ol ZYHr, B3 A5UoR BH 24} o]
ARENMA AgEE FEFHARA ASE d(n) ol
e, AT uln)ol LA who]lAZETA 9t
He B9 —d(n)o] HW 2 AA F(error signal)
& 051 el IEAE e EYE 09
dot ol AFdoR FE e(n)7HAY BE 5,

d(n)o] Q¥ = AEE 14} 7 E(primary path)?/}
AL st AT u(n) &2 FE e(n) 749 7
25 gty o= 22} 7 Z(secondary path) L ol
2 7 Z(error path)Z}iL 3},

Fig. 19] ¥=X9= Aloj7]E&  EF4%(block
diagram)= YERW Fig. 29} 2l 714 P(z) &=
Hx elAnEowRE A o] AREAY 1
2b ZAZelal C(z)v AR AZTE SAF ulo]

-|l

d

pu

NOiSe Reference Signal : x(n)

Source

R Sy M -
AR EZNA Y 22 A R0ty agal F(z)E Ao~
AARE B2 vlolazEAAS Amold). BE
AroME & F %ol Fz)E Sl 5334 3
Zl(acoustical feedback)e] A= A& & = 3l
. ojsh o] SAA W=u AHe FEAS
z(n)S A=A ® Aoj7]dl F(z)7} el ofof

ﬂﬂﬂﬂ*ﬁwl@ﬂﬂﬂlﬂﬂ-ﬂzﬁﬂ4pz
]

of 4o Foloq A v AL gl
3oebE et e ¢ S ddO. a#d o)A

x(n) > P@) d(n) + e(n)

H@z) N J
F(z) J

Fig. 2 Block diagram of a feedforward controller

4

n2(n)
v(n) P (Z) l* d(n) L el
+ 4
i C(Z) y(n)
| [
F2)
L

Fig. 3 Noise concerned block diagram of a feedfor-
ward controller

Error Signal : e(n)

w 1

Control Signal - u(n)
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Fig. 7 Schematic representation of active noise con-
trol of a cavity
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Fig. 8 Schematic representation of active noise con-
trol of a cavity(r,: distance between the pri-

mary and secondary sources)

Table 1 Coordinates of the primary source and the
secondary sources for r=0.127 and r=0.327

Coordinates(m)
Sources
X y z
Primary source 0.146 0.127 0.263
Secondary | 7=0.127 0.146 0.254 0.263
source r=0.327 0.292 0.254 0.526
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Table 2 Coordinates of the primary source and the
secondary sources at the center and at the

corner
Coordinates(m)
Sources
X y z
Primary source 0.146 0.127 0.263
Secondary | Center 0.730 0.635 1.315
source Corner 1.314 1.143 0.263
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Fig. 10 Effects of the location of the secondary
source on the acoustic potential energy of
the cavity having a single primary source

Fig. 11 Primary noise sources of a car
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Table 3 Coordinates of the primary noise sources

Type of primary Coordinates(m)
source X y z

0.1622 0.1411 0.5844

Right window 0.1622 0.1411 1.1689
of front seat 0.4867 0.1411 0.5844
0.4867 0.1411 1.1689

0.1622 1.27 0.5844

Left window 0.1622 1.27 1.1689
of front seat 0.4867 1.27 0.5844
0.4867 1.27 1.1689

0.1622 0.1411 2.0456

Right window 0.1622 0.1411 2.63
of rear seat 0.4867 0.1411 2.0456

0.4867 0.1411 2.63
0.1622 127 2.0456

Left window 0.1622 1.27 2.63
of rear seat 0.4867 1.27 2.0456

0.4867 1.27 2.63

1.46 0.1411 2.63

, 1.46 127 2.63

Tire

1.46 0.1411 2.63

1.46 127 2.63
Engine 0.9733 0.8467 0.2922
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Fig. 12 Effects of the location of the secondary
source on the acoustic potential energy of
the cavity having multiple primary sources
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Fig. 13 Energy ration over a surface in the cavity
when the secondary control source is lo-
cated at (a) center and (b) corner
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