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BEHEEOFED—> 2 LT, BEEIE S
(ANC : Active Noise Control) AW SN 5.
Zhid, —Mizk o2 <HWSNT WS ZH 5K
HHIEOR D, ERZRMPBETH 5 HPK
FABOEZ IR LU THE VA TRVE Vo T2
MEMERRTAZ N TES.

F—F ¥ 32 )VXZ MNIZEIT S ANC VAT
LA % Fig. 1 12R9. 2Ry E2AV
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RN ERET 5. HIEERIE, ZOESITHN
UGG 217\, S 2 bH T Sk e R
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Bl B E RIS ET I N 5.

ANC Ol 7 )L 31 XL e LTI, filtered-x

LMSEX®, £ %% F v 1 )UIZHEER U 72 MELMS
#% (Multiple Error LMS) X error-scanning 2
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5. 2. TRETHEETH S filtered-x LMS
LZD%F v FIVHLERTH S MELMS J£i12D
WTHRAR D, 3. CIHIRREORRK, R AR
HEEER & G 7 4 NV ZEIZDWTHAT 5. 4.
TINAEN DR E 2T > MREEIC URZE
EDHZ BRI & F ORLIEIZDONWTRAR S,
5. i3 dTHB.
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Fig. 1 ANC applied in a duct
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X (1) &0, 74 NVRBBOEREMEZTZ v
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Fig. 2 Block diagram of the filtered-x LMS algo-
rithm
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Fig. 3 Block diagram of MELMS algorithm (2ch)
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Fig. 4 Frequency characteristics of a real fan

REEL, APEHEEE (Adaptive Frequency
Filter: AFF) &ARIGE)S 7 « )V 25 (Low order
Adaptive Filter:LADF) 2ok XN 5. JER
BHEE TR K O AJIHME S OILIRFE R E HeEe L,
Z DAER % TS 7 1 IV R EBO FEH AR Sl X
W5, RREOBE Fig. 51057 3 4).
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up(n) ~ a coswg(n) + by sinwg(n)  (9)

J
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o
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Fig. 5 Block diagram of the proposed algorithm
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Fig. 6 A block diagram of AFF (in case of one res-
onance frequency)
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Fig. 7 A block diagram of AFF (in case of two res-
onant frequencies)
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Uh LR S FREIRIIE, BetiisiE 5 o RS
BBIZBWT T v bR ELRKE BN
TWaiGE, MREIEMLTL E S v @R
Ho7z. Fig. 8IZFIR 714 VX &2 AW GEDY
Ialb—vaviER%, Fig 9ty Ialb—va
YCHWET I Y MR ERT. 22T, enru
3 (14) TEBES WL TH D, Zhh

RV E ANC OMEREVRRWZ & 25k T 5.
W Z—> (B) IZBWT, 3500[Hz](f/fs =
0.4375) D> DALAERHMEIZH —110[deg] & &
NHRKE W=D, EBEEHEMEREIE(LL TNV S,
ZIZH L, filtered-U LMSVEDH 2 IZHD E,
INETFIRMT 4 VX TR I N T W IRE
EOWEIE T 4 VR EE TR AICEE A 52 &
T, WEE2RATZ. B, ZOGAITEILT 1)
ROEEHHEIT>TWS, T Ly, H#E
FIIMAENDO KR E 72T T v MNRHEIZ S R G T
BZeNTEDLSITHD. Fig. 10I1Z1IR 7 4
N R ERHWGEDICREREZ R, Z0HA,
NE—=2 (B)IZBWTEMHRIEAT S I &k
CEEHIETETWS.
PUFIiZyIalb—yaviftzry.

1) R

enrm(n) = 10logy,

2) PRiiAE 5
o AL (A): 200, 1200, 2200 ,3200[Hz]
o JEWE(B): 500, 1500, 2500 ,3500[Hz]
o HIIE: 101.86[Hz]

3) BT v IRAME: fs = 8kHz]

4) 7 4 VX 11k (FIR,IIR)
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Fig. 8 Convergence curves using adaptive FIR fil-
ter
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Fig. 10 Convergence curves using adaptive IIR fil-
ter
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Table 1 IZHSEIE & HEkiE (MELMS k) @
HARO IR Z /RS, W7 1)V X% FIR 2o
R ICEEHZ 2 Z & THEPICHERIIHEMNT
5500, WTIE MELMS iEIZ AR 231200
SWVWIEDRNDE. KL BEDRTEDIELTD
EBHTHA.

e J: MELMSEIZBII5 TV FET I
DY (J =19)

I: R 7 4 )V ZDYE (MELMS i#:1 =
19, $8FE:T = 1)

k : PegigfE 5 O LIRS OB (k= 4)
L:72Faz—20 (L=2)

o M :TT7—t VD (M=2)

4.2

5. &

X7 MEPET7 7 U RENTORSHIEO X S
RFE DG TIE, SR 0B E 1 E R
ET 5. ARTIRET, FRSHEic kit
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Table 1 Comparison of the computational load

MELMS Proposal
analytic  |numerical analytic numerical
Frequency 4(klog,k + 1) 72
estimation +9k
Update of FIR: M(I+1)Lk | FIR:32
adaptive filter| 1 (FDE0*3)) 1760 110 M2141)Lk | 1R : 48
FIR:104
total 1760 1IR:120

AR oD Fh D JE AR 30 7 i U B A
W5 SGEEME L2, £, BEEMEATY
7z, 7TV N OAERERKE GERTWS Y
BIZHRENBIELTLES Z DD L WS
BUIZRL, W67 4 VX% IR BIZEEH T 5
e THEEMLUZ. T HITEDHETH, €
kD MELMS #IZ e REEEDIEFR (2D &
WO REEOMRIIMFRF I NS Z L 2R LT
SlE, ERRICHLUTHEALTW FETH 5.
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