SIRASKS SIS 19971 EZHalalisi=%, pp. 533 ~ 538.
24 9% Ezody] Wy 488 93
S 2% =A HHol By
ol & Fx F o e
Comparisons between Hologram Measurement Methods for Applying
Nearfield Acoustic Holography(NAH)
°Soon-Hong Park and Yang-Hann Kim

1. ME £ ¢ s 93 S dg o)gd He A
agde 24 92 2 2 9y azg g P A elF ZAY ¥¥moving  frame
et e AHAY 4% ANE Astel o oiqals6TIol A} HHUG F =FAHT el
295 o2 Aas] setslas o] B3 vl A" g8 g2 A e viuste o
ol2old st olele wes ogodd Fw TR el 2T olF ZaQ) Piel A
A S8, AAHA HLojMe HYAES HFHo

o] 1. D. Maynard 5ol 93 23 % 2149
(Nearfield acoustic holography, NAH) s [1]¢] 47l
HAed, olg ER2afele Bele ddN o
oo gio) s FAHE 27
A EHE o Fatazt &

&

Loty ézg
RED
AHAIHE

. Maynard 5(1]0] Z7]ol A<t
256 71 ¢] wlolARE S
G Aer ke 54 &
ARG A
A k= A k.
733 el

#3}%)

%
WHigo] 16x16 22 H
Hl7b 275 e Ao
I
e,

(stationary}),
et Ml o 7EE
Sl o8 wAstE Sl

* gyl d 71AZER g
w A3, dFHsred J1AETSH

.
7}+A]

}

H
40 N
o
o

QER

o,

Aim
ox

o}
A
A R

2

)53}

¥

.

i

2 &Ast7] M 71E9 ol 49 7HAE U
E[8.9)7%e] Hla Eg AEdReH AFAE o] =
ol Asta.

2. 28 S8 &2 )l &8 (Nearfield
Acoustic Holography, NAH)
o] Wyle U 7E3ZT AEE2 AHE4
o] ojatsl HHlo BEHoZ B F Ut}
P(z)= —ﬁjx(c(mx)w(zs)— P(E)VG(FIZ,))- figdS (D
A7 PE & X dE5EY fx9Y X
T AAEY YAYEE Yetdle e AW
Aol PHAEEE Yok Fg 1 R
GQlig)y® a2d 42 gy wEa 253=
A 2
(V? +kH)G(RI%;) = —4nd(F — %) @

-533 -



]
s}

S CER L

Sommerfeld
radiation condition

s, §=5+5,

Fig. 1 Concerning region and boundary surfaces for
prediction of sound pressure by Kirchhotf-Helmholtz
integral equation

o NE2FEEAST2 APAL FoiAE

b | | =
WAL Z 2 (Sommerfeld radiation condition)® &Y H

§,9 AA =3, Dirichlet 34 21& wHste
ad gt ¢8AY ¢ dFo s Es B
o Fiu Ut ojw) FEaHole Bele 54 4
Aol Mo &3 54& St Yoo AN A9
+4e T F Uk F, xy FHE

B A, k' yuE
TE& Uty zWEe s E ko g g
ke K=k +k +k,’

o
.
X
)
32
L
ofl
8t}
H
i

2 54 #AAA 2 FFE ol A
2 % oAl 2A9 37 GFelol BB o 43
Wothgs 2ol Ao gAY $¢e @

+
4
ul

(kwsz z,) JULRITRY

P(x,y,2)= | | P(k,,k,,24) = dk dk
> ” W Gkt =)
3)
: ST ekl se (A9
G'(kx,k“,l)= ‘m
g R K akiskt (32 ah

A7) A,

i)(kx ,k)_ ’ZH) = j JP(X’)inH )e—l(k,nk\,\‘)dxdy

Py g209 guedng g4 534

o},
&) Fae Balsel A% FaE @A L q
% Qzke] s olo ol FuER[10,11]904

AHs nRen 3

3. EE 8 55 SS9 Huw

3.1 SN EF Y ‘
o WP
WHog AASASE[] FHEA
wtolA R E o] #Ho)(16x16=256 7 2|
o]-&std 5 A A FL TEaY PUAL
EE AAFANY I pE.0 & FA
Yot (Fig. 2() ©lF Flol ¥#¢E o] &3k
P(x,, )2 WA F EZ WL FA3a NA

& Mgt A% LR L

B (simultaneous measurement method)

NAH 7} &7/"9HA 1 A4 A&
viEsd 4o

shol 22 &)

o=
L=y

fon

&tz shE HH

EEHE ded. o] e HY nlo]ARE o
dolg olgsEz WE Zxol Aleate Afol
4RY #AH 4 Pdold 27HE 839 A
J4E]l 7HA (stationarity)o]l EH Qo 2 4%
%9 B X A 2(transient noise)o) A& JlHdch ®

g4 FA " (transfer
measurement method)[2]1Y} BAHIM[3] W 9] A4
Ql coherence & A& WA FE FAHo] Utk 2
2t B e Be o dAe 23 F8jE .
T3}7 coherence & ABE & 4 glovz
I F@eh A FLe
At

function

(3

o 0
o T

FEd 4 ¢ g vyo

-

- 534 -



32 =XH &3 Y H((step by step scanning method)

ge ugol aFHE FA 54 PHe A
Ae7) dsted 227 Wyol 249

th(Fig. 2(b) €34 £3 WYL A &4

27

of matd oW A ANH/ FH Fo 49
FAde 7t Ao r aFHE ol A
oo exd 23 Wy F P H1A AdE
& TR0y HAN] FAFEY S5 Az 7]
Z(reference) AT &, 713 A& EL olo] &3
5l A9 AF & (transfer function)S 33}
= diom o] F A3 7 ¢hH3] coherent T A
Qo] Hg 7hsk wygelrh[2] o] ol &
o2 EA43te A S99 ARG 7HH
FAHE 44 £AAY EFHo] A HUL
o FA HF yage g ds Foul A

2R 3= BAHIM(Broadband Acoustic

Holography reconstruction from acoustic Intensity
Measurements) (310 47 HAck o] WHE
Tza% FAGAY SUe

P(%,.0) = |P(3,)|exp{ jo(Z,)} exp( joar) 4)

S @ oW ey =7 gRe 2
Falo Taa 1 A4e 29 AuAE AR

ZzaW FHEA A 2

ofy

(reference) A1 27} Wagiohs FHol oy Add
NEIE Egstelol stol 9% 93] coherent

@ Sl A Hse vHol 2

A AE F O €23 FF e
2] coherency o} 1 H-84 AF7 @t o
A e A A3 AHE S (cross
spectra)®] A& o] &&= STSF W[40l 47H
AA SZEHAT o] WS SHAN 49
sHFe 71F AAZE g8Etn, ol Abol9
2#AEeq] FAN 7E AMETH E209 AAH
E Alole 43 2HEZY FFHol gaFHEY o]
F 71E AAME Alold dE 2R EZGE {HE
ol g&te] zt £¢d

Awtol Z 2 1% (principal hologram)2) F &%
gttt o]5 ZyZtel] hsted NAHE A &% F o
HE Uit dF FHAY & W

ulo

71&

3.

A 7N (eigenvector expansion) &
o
j=)
_]

i)

HEgE o] 835t WAl conditioned transfer matrix S
m
B

T AAE v thii2)

IIT7Z

AN

(a) Simultaneous measurement

(b)Step by step measurement

Fig. 2 Simultaneous measurement method and step
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(a)Simultaneous measurement at 6x5 positions with 10cm spacing
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(b)Step by step measurement at 16x16 positions with 3cm spacing,
a fine array of 16 microphones was used.
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(c) Moving frame technique, a moving array of 16 microphones
moves with 0.204m/s

Fig. 4 Comparisons between hologram measurement
methods. Two speakers radiate 500Hz sound field
and predicted sound pressure image are shown
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(a) predicted sound pressure map on the source plane

Fig. 5(a) Hologram measurement by using planar
array attached to a moving source
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(b) predicted mean active intensity map on the source plane

D Engneerns Fig. 6 Predicted noise images of moving automobile
= experiment by using a loudspeaker at the front
L ]

window. It radiates the 700Hz single frequency sound
field.

Fig. 5(b) Hologram measurement by using planar

array and correction of Doppler effect[9]
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