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Development of Feedback Active Noise Control Technology for Noise in Multiple Narrow Frequency
Bands by Multiplexing of Single-frequency Adaptive Notch Filters
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When vehicles are in motion, noise made up of
noise in multiple narrow frequency bands, originating
in input from the road surface, is generated in the
cabin. This type of noise is termed low-frequency-
band road noise, and it is desirable to reduce it in
order to increase occupant comfort. The research
discussed in this paper used feedback control
technology as a base in the development of an active
noise control technology able to simultaneously
reduce noise in multiple narrow frequency bands.
Methods of connecting multiple single-frequency
adaptive notch filters, a type of adaptive filter,
were studied. Based on the results, a method of
connecting multiple filters that would mitigate mutual
interference between controller transfer characteristics
was proposed. This method made it possible to realize
controllers with amplitude and phase characteristics
in multiple narrow frequency bands corresponding to
design values, and to obtain the target noise-reduction
characteristic.
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Fig. 1 Characteristics of interior noise
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Fig. 2 Block diagram of feedback control

(2)

Ul
N | —

ZHUETRBR IS W TS % 6 dBIKIRT 5 Z & 208
’§‘. W, C(jo) G(jo) A -1 ITED WAL, 738 0
12D 720, X (3)ITRT &1L,

— 5w (3)

QI

CHRERICE S AMIBL W3 Z L EFFETH D, H
HRETH B, —BINZ, C(jo), G(jo) 1372 hENK
BB CTETED, i THhD 1+ C(jo) G(jo) H
YHFIOED P ENE I G(jo) 2R ETH I ENEF
L,

HljOFEEEA TSI Ve LT 4 — K3y 2l
DAY b —FFEHIONWTERT S, T2 THjIZH T
B EEREL, 2 - A DOWIFEE v 4 2 ak y Ol
Fifk, 2= 6~A4 70k Yy 2 OS5,
ZIZT, A= 6~v4 0%y COMNEICERT 3
BEUERF T b 5 0 72 Wi & B A, A ¥ — 7 O IZHK 3
B AR, HENAEM TH B Z L ISRNT 3R E A
FioZ &h o, HENO BRI —MIIC T 2R % &
DERBOT I bEaB. Fig. 3ICH F 7 ICHE X h
e =T 4 A —H & AJ), b — T ICEE & 7z R
H~4vakyzlled 35850 —FlERd. K
oIl ZEkETch s aR L, WD Er3IC
DNTEALT BFREIE 0 2 IS X 2 BIEN RN TV 5.
T4 —=F NNy sHlfioay - FEEHEE L TEIL—-T
IGE, 2 3 2k, Heoffllfli e EnEF 505 000 Ly
L, ZhoOFHRIEXREDO T 7 v Mo 5, (KRED
avihu—FEIEEAL LTS, ZThsDHETIE,
Bl L ORI OAEH L UERBOETLTT S

10dB¢

o
A=
£
©
[©)
180
2 90
k=)
[ 0
(2]
£ -9
-180
30 50 70 90 110 130 150
Frequency (Hz)

Fig. 3 Acoustic characteristic of automobile audio
speaker
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Fig. 4 Block diagram of SAN feedback control
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Fig. 5 Frequency response of SAN feedback
controller
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Fig. 7 Frequency response of parallel SAN feedback
controllers
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