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Locating Source of Vehicle Pass-by Noise Using Beamforming Method
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ABSTRACT

Aiming at reducing vehicle pass-by noise, attention
was focused on an analysis method employing high-
directivity remote noise source locating technology
(beamforming method). The beamforming method is a
measurement method that uses a combination of multi-
channel sensor technology and signal processing
technology. It features the ability to measure the overall
noise source in a short time and also the ability to
provide a visual indication of the noise source
distribution. A study of the shape, arrangement and other
specifications of the beamforming array for analyzing
vehicle pass-by noise was carried out. Based on the
results a noise source locating test was performed using
both a dummy noise source and an actual vehicle. As a
result (1) a noise source locating instrument that had the
required locating accuracy and dynamic range was
realized, and (2) it was confirmed by using this
instrument to analyze vehicle pass-by noise that this
method was effective for reducing noise.

gooodad

goooooobbobooboobooooooooooooobo
ogboboobooooooobooboobooboboboog
gobooboobobooboboooboooboooboooboon
gooobobooooooooboooooooboboooooo
gooobboooooooboobooooooboobooooo
goooooboooooobooooooooboboooooo
gbobooboooobooobooboobobobobooo
gboboobooooooobooboobobobobooog
gboboooooboobooboboboboooooboon

goboboboboboobbooooooooooooo
i oOooooooOoPfpoooooooiPrgooooon
oo0oooOoooooOoOooProoOoooooooooo
gobooboobooobooboobooboobogon

gobogo

https://doi.org/10.69239/hondatechnicalreview.2004 16 1 24

gboboobooooboooboobooboboboboooog
obobooooogoog

ooooooiipoooooPrmmiooooooon
oboboooo™@oooboooooooomoooooog
gboboooboooooboobooboobobobobooo
oboboooooooobobooboboboboooog
gbobobobooboooooobooobobobono
obobooboooooooboobooboboboboog
gboood

goobooooobobooooooboboooooo
gbobooboooooooboooobooboboboonog
ogboboooooooooboboobobobobooog
gbobooboooooooooobooobobobonbo
ogbobogoobooboooboooooobooobobobobo
gooo

0 1790



Honda R&D Technical Review

Vol.16 No.1 (April 2004)

goboooboobooobbooooodgd

21.00

gobobobobooboobooooooooooooboon
gboboooooooboobobobobobooooo
obo@oobobobooomobobooooooo
goboooboboobooobmobomobooooooboon
gboboboooooogo

gboboboooboobobobobon Xyoooo
mOoOOoDoOooOoooooO AfJm=,2 .. MOOOOOO
OO0O0MFg lMOODO0OOoOoOoODOOoOoOooooooo
O0bop 0000000000 O0OOOOOOOOOOO
00A 0000000DDDO0OFg.2000000000
gboboooooooboobobobobooboooooo
gbobooooooobooboobooboboboboooo
gboboooooooboobobooboboboboooo
gboboooobooobooobobooboobooboobomo
goboooobbooomobobooobook oboboooo
gbobobooooboooboooboon

M
b(K,t)= D Pu(t=An(K) noo

ST

Microphones

Fig. 1 Beamforming array and directional sensitivity
on XY plane

Fig. 2 Principle of beamforming

vooooooooooooooooooooa, ood
goobooooooobooboboboboooboooooo
ook 0DoooooooooDDODODDODOK O0o00gog
gboobooooooobooboboboboooooooo
gboboooooooboobobobobobooboooo
oooooooooooooa, 0D000000000

Am=x-Tn/C 000

O000cOO0ODOOOOODOOOOFRg.2000000OO
goboboooooooobooooooooboboobooooog
gobobooooooooobooboooooooobooobooooo
goboooooooobooboooooooboboboooooo
goboboooooooooboobooooooooooobooooo
gooooooboooboooboogoo

22.00

gboboobobobobooboooooooooboan
goboboooooooboobobobobobooooo
gooobooobobooobooobooobooobooboon
gbobobobooooobooboobozboobooooo
gbobobooooboobooo

goobooboboobooboobooooooooooo
gbobooooobooobobobobobobooooo
gooboooooooboobobobobobooooo
gboboooooooboobobobobobooooo
goobooboooooooboboobobobobooog
gbomobooboboobooomooboooboooooooo
goo0oo00oooooooooooooOoPtgpoood
gboboooogo

gobooooooooooo

gooooobbobobobobboooooooooooooo
gobboooooooooobooooooboboboooooo
goboboooooooooobooooooobooboooo
gboooboooboooboboobooboooboooboo

gboboobobobobooooooooooobon
gbobobobooooooonoo

00@MobDOo00bo0o00O0OkHzOOOOODO 25em O

obooboooo

gbomoooboobooboboboonb soem ODOOODO

O0OkHz O00O0OOOODOOOOOOOOODOO

gbomooooboobobooomooooomoobann

oooooooo

gbomoooobooboboobno soboooboobooboo
gomoooooooooooooobooobooboboobo

400Hz OO 25kHz OO 10dB OOOOOOODOO
goobobobobooooooon

0 1800



gboboooooboobobobooooooboobobobobooo

ggboboooooooobood

gbobooboboboboooboooooooooboan
goooooboooooooobooooooobobooobooooo
goooobobooooooboboooooooboobooooo
obobooooboobOoboonb4o0Hz OO OmO
gbobooboooobooobooboobobobobooo
ooooooboooooobooboooooooboboooooo
gooobboobooooooobooooooooboobooooag
obobooo™@obooboooooooooomooog
gboboobooobooboooboobooboboboboonoo
O00000D00O00D0000 42ch OO0OOOODOO
Oo0ooooooooOoOo0OOo00O0dOdFre. 300000
gboboboooboooboobobobobooooog
gbmooooobooboobbobobobob@moan

gooooon

O0MOoDoOOoOO0oDOod42ch
obomoooooooboooog

gdddooooooooooooo

gboboboboobooboooooooooooooon
gbobooboooboobooobooboobobobobooo
oboboooboooooooboboobooboboboog
gooooo

51.0000000

gobobobobooboobooooooooooooboo
goooobobooboooooooboooooooobobooboooo
oboboobooooooobooboobooboboboog
goooo

goooo os5mO00OO00D0OOO0DOOOKHzZOOO
gbobooboooboobooobooooboboboboonoo
000000000000 0b0OO00OoOoODOD Fig. 4
gbobooboooboobooobooooboboboboonoo
obobobooooooobooobo

? )
<]
) é o
h <)
- . <) o
e e & o6 ¢ .
®s o % o ° o
® o 006 ° @
o 4] @
o @ ® o
%0 o @
« = >

Fig. 3 Typical half-wheel array (42 microphones)
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Fig. 7 Result of two-source test (loudspeaker, 1 kHz)
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