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Study on the Prediction of Sound Scattering Coefficients

of Wall Surfaces using Numerical Technique
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Fig.1 Geometry of a sample, an incident plane wave and
reflection angles.

2.000000
2.1.00000000MommertzO OO 300
gogboogomIsotnogonooobogobood
goobobooboob Rriobooooooo
goobooboboobooboobooboa
gboobobooboobooboboboboo
gogoboobo20b0000oboooooboog
UFigl 00000000 OODOO0ODOODOO
goog @, bdbogboogoood
gooboboooooooobooboboo
gobooddbs@e,o)y0dbogooog

s(6' (p'):l——'Rl0|2 @)
Roo ‘R,

000 DRSS p. (6,6 5@, 5608 &,

i=1 j=1

p.p, 000000000000 0OO00OO0O0
gooboboooeeoubooooogen
onoooo yoooooooooooood
uobooodon (6, e)dUdn A6, Ap, 111
gogno

/2 1 i
O Ag; :_Ne A :(I_E)Ae’f’ (i=12,N,)
”/2 1 . i
(pi/':T; ’ (p,-j=(j—5)A(p,i, (.]_1329""4N¢)

000N, =[N,sing, |.
000000000000000OParis0O0
40000000000000000000



ooboooboooboooboooboooboboon
gooogooo

Ny 4N,

5= lz > 5(6),9))sin 6], cos6, A0 Ap;, (2)
m

i=1 j=1

2.2.000000000000000O0000OO
gooboooobooboonooogoboog
oooooboooboooboooboooboboon
goooooboboomoobobooon
goobobooobooooboboboboo
gooooobgooooobobog

A,-P=D 3)

0’G(r,.r,) -
—=dS . P=[p, P, .. D ...] -

,e/.:jDDEIDD,

0004, :”

D‘,:aﬂmexp(—jkrr,)
g/om : DDDDOOOOOOOO.

00008 D0O000/0000000000
000, ODOO ;000000000000
OP=A{-D000000000000000
ooooooooooooo
ooobobooooooooboooooood
0000o0oo00bo0oo0o0oobooooo
ooooooooooooooooooooo
oooooooooo

¢ onong

(a) circular sample

(b) infinite surface
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Fig.3 Distribution of directional scattering coefficients for (a) circular

sample and (b) infinite surface, at 2kHz and 1kHz.

z

SN

P X
0.2m

3m
Fig.2 Illustration of a sample with sinusoidal periods.

P =—A-P “4)

. oG(r,,r,)
P, Am,:J.LquS
q

@, 00000 /0000000 mOOOO
goobobooooogoboboboooo
gboobogbgoooopepb0bO0b0OO0OO Eq.
(hZWooobooobobooboboooboboo
O00Eq@UUoooooooboobooon
gogno

3.000000000
3.1.0000000000000000000
gooooooooooooobooboono
goobobooooooooboboboo
gooooooooooobooboboboo
gooobooooopgoooboobobooboo
ooooboobobooobobobooobon
gobooboooboooooobooobooo
ooobobobooobobooobon
gobobooooobooooobobo
ooooooooobooobobog
gobobooooobooooobobo
ooooooog
3.2.000000000000000
000000 Fg200000000 3m
goobo Rooooboooooo
oooboooooobooooooboo
goooboboboobobboboboo
02m,0.06m0 000000000000
DDDDDDNGDD[IN(AQJ:?;D) U
oooooobobooooobon
3.3.0000002000000000
oooobooooobdse,e)bOog
U Fig300O0ooooooooooo
ooobooooobooooobo
Uboo0bd2kHz0000000000
ooobodblkHzODOOOOoOooOooOO
gobobooooooboooobbog

I:IDDP':[p{ p; -




oooobooooooobobooooobooo
gooboooobogobobobobooog
00oo0oo0ood FigdDODOOODODOOOO
goboobooboooboooogobboo
ooobobooooooboooboboboo
goboobooboooboooogobboo
ooooooooboobooboboboboog
goobooogoooooooboboobon
oooboboooooooobbobobono
gboobooooboobobobobooog
goobooooboobooboobobobooo
gooboobogboooobobobooog
oooooooooboooooooooon
goopooobobooobooboobooobo
4.00000000000000000000
oggoobobboooobbbooooooo
gboooooobooooboboboboo
gooboooobooobobobooog
ooobooooboobooboobooboobo
gooboooooooobobobooboon
ooboooboooboooboooboooboboon
gooboooboboooobooboooo
a0 Ooonog
goobogobi1o200000000
bhyOooooooooooo

U2kHzD O OO0oooAe=300000000
obgoooono
gboobooobgbobooboobooog
oooobooooobo
dUoooobooooboonog
grogi1isgooooooon

e 00 ooogno
UooooboooOoooodnnr/12Octbandd
o000 130ctband D00 OO0OOOOO
oo

U00a),b), 0000000000 OOO0
ooooooboboooboobgoooon
5.00000000000000002.00
ooobobooooooooobooboobooo
gboobooooboobooboobobooog
goobooooboobobobobobooo
goobooooboooboboobobooog
oooooobooooboobgoooon
51.00000000000000000004

“| — Circular sample

0.64-+ > Infinite surface

Random-incidence
scattering coefficient
X

<
o

) ﬂ/x
X
0 < x R

250 500 1000
frequency [Hz]

2000

Fig.4 Random-incidence scattering coefficients for circu-

lar sample and infinite surface.
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Fig.6 Random-incidence scattering coefficients obtained
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by the directivity correlation method (Cal. 1), the specimen
rotation method (Cal. 2), and others for Type 1.
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Fig.7 Random-incidence scattering coefficients obtained

2000

by the directivity correlation method (Cal. 1), the specimen
rotation method (Cal. 2) for Type 2.
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Fig.8 Scattering coefficients of polar incidence angle dependence at 1kHz for
(a) Type 1 and (b) Type 2, obtained by Cal. 1 and Cal. 2. R-I is random-

incidence scattering coefficients.
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Fig.9 Standard deviation for horizontal
direction of directional scattering coeffi-
cients at 1kHz for Type 1 and 2.
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