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ABSTRACT

Active noise control technology for booming noise
has an issue in a balance between cost and performance,
because it needs expensive high-performance processor
as DSP for the purpose of many convolution operations.
As a result, there are few applications of this type of
technology to reduce booming noise.

The purpose of this paper is to propose a new
algorithm significantly reducing the amount of arithmetic
operations by focusing on the fact that booming noise
is a narrow band noise. This algorithm enables us to
employing inexpensive controller although adaptive
signal processing is utilized. Also, the integration of this
system with an audio system further improves the
balance of cost and performance.

The system developed in this study has been applied
in combination with an active control engine mount
system to reduce booming noise generated in three-
cylinder operation by a new model vehicle fitted with a
new V6 engine provided with cylinder on demand,
resulting in the achievement of excellent fuel economy
and NV performance.

gooogd

gooooobo0o0oooOooooooobooooooog
0o0000oo0o0ooooooDoooooooooooog
goooooO0o0oooooDoDOo0ooooooboooood
00o0Do000oo00oooooooooooooooog
goooo0o0oooopooooOooooooooooood
00o0Do00o0o0oooooooooooooooog
gdoodoo0ooooOooooooooooooood
O00O0D0ODO0ODOOOdActive Noise Controld 0 0 ANCO
gooooeepodooo0oooooooooooooodg
000o0000ooooooooooooooooooog

gooooo

ooooo0Oooooooooooooooooogoo
gdoooOoOoOoOoOoOoOoOoOoooooooo

00oo0o0o0oooooooooooooooooooo
000oo0ooooooooooooooooooooo
gooooooooooooooooooooooooo
gdoooOoOoOoOoOoOoOoOoOoOoOoOObOOOOORPEQOOO
0oooo0ooooooooooooooOoooooo
0000o000ooooooooooooooooooo
goooOoOoOooOoOoOoo"QOoooooooooooo
000 000D O DSk Digital Signal Processor11 0 0 O O
Ooooo00oooooo0o0o0opooo0ooooooooo
goooooooooo

02010



Honda R&D Technical Review

Vol.15 No.2 (October 2003)

gboboboboooooooooooobooobooobooon
gboobooooooobooboboboboboooooo
gbobooooboooboobooboobobobobooo
gboboboboobooooboobooboboboooo

oo0obDoooooooooOoooboboOon0 ANC OO
gbobveOOooOoooOobOobOobOOoooobobon
gbobooooooobobobobobobooboooo
gboboooooooboobobobobobooobooon
gboboboobooobooboboboooo

gooo

21. 00000000000

Fig.1 OO0DOOOOOOOOODOOOODOOOODOOO
goboboooooooboooboooooooboobooooooo
gobooooooooooooooooobobooboooooo
gboboooooooboobobobooboboooboooo
gboboooooooboobobobobooooooob
ooboo0 Fig.200O0O0O00oooooooOoOoOoooOOoO
gboboooooooboobobobobobobooonoo
gboboooooboobobobooo

Loud

Frequency [Hz]

Quiet

Time [sec]

Fig. 1 Contour map of noise inside cabin

N NN

Noise N4 \W4 N/
‘ - _ Z?tiis-(:)ooming
Booming noise \//\\// ) \ / -
_|_
Residual noise =~ "=
Time

Fig. 2 Time domain signal of noise inside cabin
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Table 2 Comparison of arithmetic operations carried
out by Freq. F-R SAN algorithm and F-R
LMS algorithm in one sampling period

Freq. F-R SAN |F-R LMS
Acoustic characteristic convolution 6 255
Adaptive filter convolution 3 127
Adaptive signal processing 12 129
SUM 21 511
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