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Study on vibroacoustic analysis of heterogeneous anisotropic media using the
finite-difference time—-domain method
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Prediction method using the finite—difference time—domain method for floor impact noise
was proposed. The method can deal with heterogeneous and anisotropic media including
wooden materials. Software with a graphical user interface was also developed for
nonprofessionals to practically predict the noise using graphic processing units.
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§/N Ceiling in an anechoic room

=

300 mm n 3? mm Laptop PC
7T oNOSOKKI | EAE
Acceleration Pickup | AT
125jmm NP3120
ONO SOKKI
SR 15fmm V.R1 AD/DA
DS2000
ONO SOKKI 70lmm ONIO SOKKI
1/2-inch Microphone ImpLé;ngngg]mer
MI1234
Microphone Preamp. V.R.2
MI3111 70jmm

B 1 SEBRSGAF OB X



[
o

----- Measured
—Calculated

E 5|

Z

o '

> L o

g0 'WWWV$

S

©

3 5

g

105 5 10 15
Time [ms]

X2 REEISZEICEET 2 ERlEB L ORI
B

-10 T
----- Measured
— Calculated
[an]
S, -20
c
2
©
S -30
=]
S g
‘G Sk’
§ -40 7
= -

'5925 250 500 1000 2000 4000
Frequency [Hz]

B3 JAWEIRE IR 5 B LT
il AR D L

(2) HERD CAD V7 N TIERR L=k & A
A— R L., ZORKRSERE e ek
WMOMRNT SR e EEBRET DO OINHA
VE—T 2 A AV T MU =T BB L, F
e AV E—T A AT NI =T INDHTF—
X i drih ., GPU 2K L T FDTD fif
Wra4T5 FDID YA R_R—%BRLE, b
WXV EME TR ELIRERYE 2S00
HEOTHEIT) ZENAREE o Tn, FT2.
THFERIITH D 77 7 il Y 7 h o
BEY 7 e ETENZEN AL - B LR
ARE & 72 0 . BAERYZREEAN 7S Cle <L B
7Rl b AlRE & e o 7=, B4 B LY
ThU 2T DOAF T ay Maeand, ik
DCAD Y7 =7, Fo77HEY 7 ED
HEEIZ LD MER/NEO TR CIREER S

BLIFIEREETTHEITY 2 LN ATEE
Lo,

[ Interface software ]

CAD software

Shape data
in DXF format

Configuration data

FDTD solver

l Calculated

results

Graphic software

Graphs and animations

X4 WHYZRT2TORAF Y Fay
k

(3) REERINGOBERAL % FIREIC T D 72D D
IR B SRS A LTe, BE e
i Rl RV = S e G Rl N4 L =47p ) T =
EPRESIN TV, RFFEEOLEIZLY
YE 72 BB T b AR R O B b 2 528
THILENABEE o2, T OTFEIX FDTD
EUNOFETHISANARETH D L ED
N5, NERRROBERE & OF T, FDTD f# 4T
DOFHEBERE LTGPU WD Z L THEASE
HomEbzEZBE Tz, 2METRED/N
B2 Y CHIVUE, IREMER & S 2K O
LB L OB EDOE— 7 HO DL L
S A REES LU0 TRl 7 D E R
FE . FREWERD 72 & oD LLms ) 5 B R o AT A R
MEL e b XM EBRELHET 256
TH1HHLIIEH CTCTRIAAETH D,
ERICM 2 53 EEME2ERTELLES 2
Do

5. E7pdEIam L
(WFFEEE . WFIEo 3 M OV 784 12
ES Y

UdEERm ) (B3 1)

@O Masahiro Toyoda. Daiji Takahashi .
Yasuhito Kawai . Averaged Material
Parameters and Boundary Conditions
for the Vibroacoustic FDTD Method with
a Nonuniform Mesh, Acoustical Science
and Technology.33 % 4 5 #iifa.2012,
BfE, DOL: RE

@ Masahiro Toyoda . Hideo Miyazaki .
Yoshihide Shiba., Ami Tanaka. Daiji
Takahashi . Finite-difference
time—domain method for heterogeneous
orthotropic media with damping .
Acoustical Science and Technology .




®

(=

)

)

®

@

33 % 2%, &Hwif. 2012, pp. 77—85,
DOI: 10.1250/ast. 33. 77

S HEGL, IREYFEERL A B E L7 R
BEOTH, AAFEPRE, Al
67 % 75, 2011, pp.290—295

=R G4

HHBEL, HERGR FDTD fiRdT & dge s
FEASOIGH, A AE RS B0 SR
FHIFEHE AZRATIEFE R . 2011 48 12 A
18 H, BEEHAN AT E & v & —
(ONUTSYNEEEE S 2
BB, mREREt, IR, KRB
B FDTD {EOIH Y 7 b 0 = 7 B3
2T T HAEEF RSB ER LS,
2011 4E 9 7 20 A, HRKT (BRI,
AR T

BHBOL, BRI WIEEAL R
A R 245 15 2 O 72 SR R E kAR
r. AAREEFSEGEEEMI S, 2011
FETH 15 H, F v S AR— KRR (K
FRRT)

Masahiro Toyoda. Daiji Takahashi .
Averaged material parameters and
boundary conditions for the
vibroacoustic  FDTD method with
irregular grid systems . Forum
Acusticum 2011, 2011 4£ 7 H 1 H,
Aalborg Congress & Culture Center

(Denmark) . FRfFit{H

() GF 1)

O HEARBELER, AAREES HTHRE
DY I 2 b—vary —HEHTE
fRHT DO LIS — . 2011 4F, pp. 189
—197

6. WFIER

() #FFefs

o Egl (TOYODA MASAHIRO)
BAVE S « BREEAN T Lo - Bh#
WFgeE&=5 1 30504716




