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Abstract:  Most Filtered XIMS based AANC agorithms employ an eror path model to filter the input reference signals. The ef

fectiveness of AANC algorthm for practical applications suffers in general from the inaccuracy of ewor path modeling. After the effect

of two different modeling methods on the convergence of FIMS algorithm is analyzed, a more accurate method of eror path modeling of

a practical AANC system is presented. The modeling results for practically measured data show the effectiveness of the poposed modek

ing method.
Key words:  adaptive active noise contol (AANC); filtered XIMS algorithm; convergence analysis; modeling
AANC ,
1 [1.6.7)
FIMS(Filtered Least Mean Square) B. Widrow A/D He
, IMS — , ) )
AANC( Adaptive Active Nose Control) He
. R Modified , He
Filtered X IMS(MFX_ LMS) o (RLS) A/D ,
- XRLS 17, SBDFIMS U, ;
FIMS s AANC . ,
> 90 He AANC
; MFX IMS , 60 r41 AANC ) ,
[ ) i
AANC 2 AANC
AANC ,
FIR : IMS o1 Fivs - 1Y
; - Hp ,
) AANC s ,AANC ;W(n) FIMS ;Hs
, W(n) ,
, , AANC s Hs ;Hs Hs , ,
, AANC Hs= Hs.
12002 04 27; : 2003 06- 20

(No, 60172011} : ( No» k0007 11)



56

z(n)
d(n) ';
X(m) Hp- o P etm)
£ ¥n)
W(y e y,(n)

W]

l—“ LMS

Hn)

1 AANC

X(n)=[x(n), x(n- N+ 1)J";

T(n)=[r(n), - r(n= N+ 1)]":
z(n): , o,
FIMS :
y(n)= W(n)X(n)
e(n)=d(n)- y(n)* Hs
W(n+ 1)= W(n)+ 2ue(n)r(n)
T(n)= X(n)* Hs
n oo
W= RY Pa,
R.= E[r(n)7"(n)]
Pa= E[d(n)7(n)]
1 ,X(n) e(n)
A/D
AANC .
Hs= Hs, He
2 s Hi A/D
, He A/D
Hi= He,
2
z(n)
d(n) +,
X(n) —p—= Hp + (J_ e(m)
Hi 2 ¥
Xdn) W(?/ Hs o)
FAIS (

efn)
rl;(T)_. LMS . He

2 AANC

Xi(n)= X(n)* Hi,ei(n)= e(n)* He
y(n)=W(n)Xi(n)
vi(n)= y(n)* I

(1)
(2)
(3)
(4)

(5)
(6)

(7)
(8)

2004
e(n)=d(n)- y(n)=d(n)- W' (n)X(n)* Hi* Hs
= d(n)= W(n)T(n) (9)
ro(n)= X(n)* Hi* Hs= X(n)* He* Hs (10)
E[e*(n)] = min, Efei(n)]=

el(n)=[e(n)* He] [e( n)* He]= He'* & (n)* He
= He'* (d*(n)+ W'(n)7e( n)7oW( n)
= 2d(n)7(n)W(n))* He (11)
(11) :
Efe¥(n)]=He™ E[d*(n)]* Het W(n)E[T(n)ri(n)]
*W(n)- 2E[d(n)Te(n)] W(n)
=He'™ E[d*(n)]* He+ W (n)RW(n)

- 2PN W(n) (12)
Re= E[To(n)Te(n)] (13)
Pa= E[d(n)r.(n)] (14)
r_e( n)= r_t( n)* He (15)

(12) :
VE[el]]= 2RW(n)=2Pg= 0 (16)

W(in) W
W= Ro'Pa (17)
(11)
IMS ;
W(n+ 1)= W(n)+ 2uen)re(n) (18)
(18)

E[W(n+ 1)]= E[W(n)]+2uE[e(n)re( n)]
= E[W(n)]+2uE[(d(n)- W (n)r.(n))

* Her,(n)]
=E[W(n)]+ 2uPg— 2uR.E[W(n)]
= (1= 2uRe) E[ W( n)]+ 2uR W (19)
[ 8] , , W
(n) R Hi He
Hs= Hs,
Hs= Hs* He, He
(18) T.(n) Teln):
Tee(n)= To( n)* He (20)
(18)
W(n+ 1)= W(n)+ 2uen)re(n) (21)

(21)
E[W(n+ 1)]= E[W(n)]+2uE[e/(n)Toe(n)]
= (I- 2uRe* He) E[f W(n)] + 2uRe* HeWyy

(22)
(19) (21), (21) He
A/D
AANC ,
He Hs Hs o
145



1 AANC 57
1’A Hss —
3(a) AANC , T , e
> Sp > amp . A D/A Hi He
D/A ¥
Hs= Hd* S | hoise | LMS =D
3b) . DS?
:Hs= Hd* S* He, Hs= Hd* S,
4 AANC
S, e 4
e AANC
% , TMS320C32 DSP
, (
white Sv= L5
l DSp | noise ) - Jcm, s
(a) BHER (b) HARRBMLIER Sem, 10kHz,
3(b) 4
3 AANC
, AANC 0. 5m ,
( 4 ). Hss amp Hp
;Hi A/D 5 € s
, Hi= He ; amp VA1
A ( : D/A S5(a) He . 5(b) He.
Hi Hi : D/ A Hs  He
, Hs Hi ). Hi= He, ( (c)~(f) )
Hss s A
:Hs= A* Hss, Hs He AANC .
D/A ) (b) , 18. 5dB; 5(a)
0.02 1 0
0.015
0.01 o
0.005 2
;’ 0 50
002 "]
-0.015
0.01
-0‘00:0 10 20 30 40 50 60 70 10 20 30 40 50 60 70 100 0 02 04 06 08 1
K id] at1E) A—LAE
(@) BH s RR ML (b) KHTSE A AR (©) B MRS
50 2000
ok
g8 ¢ w0 s
-100 + - + + -4000 - L L -2000 L . .
[} 02 04 06 08 1 ] 02 04 06 08 1 0 02 04 06 08 1
B—{LRE R—-{LmE A—RF
(d) A F75E BNR SR () RFERARSTIR R (/) Z3CH E M HRSRA R
5
AANC
AANC

A/D



58

2004
[8] , [M].

[ 1] M Rupp, A H Sayed. Modified fxlms algorithms with improved [ A]. , 199.

Performance Convergence 29" Asilomar Conf [ C]. Signals, Systems,

Computers Los A lamitos, Califomia, USA, 1995, 2. 125- 127.
L2 ’ ’ (- 1973 . 2003

, 1993.
[ 3] [D]. ’
- 199. 21h3000@ hotmail . com.

[ 4] J Elliott,P A Nelson. A ctive noise wnirol [ J]. IEEE Signal Processing

Magazine, October 1993, 10(4) : 12— 35.
[ 5] Paulo A CLopes,Moxés S.Piedade effeds of secondary pathmodeling

errors on the modified FX _ IMS algorithm for active noise control [ A] .

IEEE Intemational Conference on Acoustics, Speech, and Sigmal Pro

cessing [ C]. ICASSP, Salt Lake City, UT, USA, 2001, 5: 3213— 3216. 1960 199
[ 6] Kuo, Dipa Vijayan. A secondary path modeling technique for active 2000

noise control systems [ J]. IEEE Trans. Speech Audio Processing, July ,

1997,5: 374- 377.
[ 71 Zhang, Hulanm, Wee Ser. An improved secondary path modeling IEEE

method for active noise contol systems [ J]. IEEE Signal Processing 0

Letters, A pril 2000, 7(4) : 73— 75.




