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e
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o] Abde] At E7] WAL offjet AHYct,

1. EAolE #2 Amiom WS

ue

151914 e

2. B3 &A= @ ZA0), (FE FZA D, G «o02 YL
Syt

3. AbA Q] opxju} HEo| §E zotH7|E £F5te JEOE g8 F
otE £ A sHsUTH

4. 3 FA O gisA FE FA7F 27 o]A] Aol HE()E A
%ﬂﬁ%%q
o) Z-3FA reverberation room, reverberation chamber

5. A% A8 A7} olE e T2 ZAE FE FAAE A

=y
sty

o) #ake, A

6. 1 ZAoJ9} Tl F2xT HBart I foje A FHo| = 7T
2 A FY T
of) 2%t B rigid boundary
A FF AN & &=t 00 He FA. 448 A A(hard
boundary)gtiE gtc} e LO[0F HA =

7. %2 B712 Aste] Fol EFF st Uk Golol dEME A
WistagU

o] ;dH (&) range of voice



8. RIW3] ofo|2 AREH= §olo disirl= ofold W7IstAE U

ol 8 &M insertion loss(IL)

shiel FACE 2 ol oful2 Agse Aol goldds
(1), (2)... 592 ol 71&stdayt,

Ol S acoustic

(1) (BEAR AEHE 39 279 #3E &2 2 gdutzezm
old Wd ¢2 AFst: T TYUE, +FZ=(acoustic

intensity) ¢ %

_C')_
trauma®| 7J-¢-AE 2@7h o

@ WA 32318 4

T4 [e]

folo] AFE-E ALY acoustic
) £ HARE= §ofof ARgET)
|5k 2. dlE £, acoustic guitar

e

A9) HFolt A o8 FwHe
2 9o ZAE Zolut 4ol S 4AL selrle 2



7Ms0IAHY M moving magnetic pickup
Aol 5stEA LFAL Aol 7= AL o] &= A4
JEE 2= HY. &9 AYL AT, LFmRox Hal Ay
"2 kg w7 4ot

IMsR2Y OO[ARE moving coil microphon
A Wl Sake] Yo ofsf zEato] -f?r“ol“l oj7|of
zZte TA|FYo] 2FHA AR FEE oA &R v
St AR WA 0. olRe R0 olgel WA
O|ZRESL 7Y uto]ZZE(Holuy mlojaRE)oj2tal I
th. o] ufo]ZREL FdlA ufo]ARES] HLof o] H(static)
Ege] glomz FA7 W2 FAE %‘E% AAE 4= §lo]
g4 ATt QFEE 9 AT nlo]22E APt

MY +37] moving coil telephone eorphone
7bHeRY uhe|A2EL AE o] &3 3. FI@H) AH
25

=] S T
Jng Y2 TEeE W40 Yk Fug 4o F
A o 1=
==,

Agjol A Hs= 5. A A T, HIFA Y, AR
E9 g 27 ¥ = HESRH Yo &7 5202 744
aSo|eh, ZkAl E2ake wEeo] Bl Ao L2 Rid oiE
gt AEo] Jow £59 Fo] FHou F&o A=o| Y°H
ghate] ofsf Aol A, 7t2agS P4 259 T M
2 HFS AR A2 Azl ste] WAst: wFLSOIT




IPHZIEFEXL variable angle probe
AAZE 7H8AIZl FEAF, 250 SolA fat, #Wn, B39
59 24 3 OIQ—QE} AZFImEERE S5iE {719 &
=7t 2= Qled, I 4=E Ao RA EEtaE ¥
= 7He 59 27H§’—_ Hagt 122 k9ot
P71 M%d W variable reluctance pickup
7|14 AEE 2t Fo4 7] AZE HEsH= HEY], o
mo] A7) Mg Wi A3 29 27| A uheh #It
TPHX|GS Ofo]2 =& variable directional microphone
AEato] 170Q] FEE upolAREFEAFA)Y F/AHEERE) R
—“-—"~°1I e e Yol A8E AN 4FYPT £
o] TIFEEE o] dUANFHE ES 5 A olHT HUE
o] & H 2 npo] AR ES] FIIARIFH R
F+RE R H3E AHE JAAA At wEE -8 AT
HA O] v gof whel vheFet A7k o]
Mg @8 virtual inertia
w 7tat AE(virtual mass)
Mg W8 A4 coefficient of virtual inertia
FA Wl e EAC H&EE Ao2A 7MY B UM A%
of thgt Exlofl o) vhEol fAS] M Agy], w Tha A
Mg ¥ virtual acoustic source
(1) 37 AR e WA= Ut ¥AbEEo] £4
st &A& slAdel wWolE Qs zhziol vl 5L 11 A AA|7E
l gste At Wik EActe SUeR R =gd A
S8 71, OWH o] SYUEL 7MY ol dot,
) M2 T2 oY Foeg AHESE 2719 AUt AEsta 9l
o ujAEA 41401] oaff 1 g, Aol dFets Fupo] go
=

—% 3
B A o) 8 WS AR AW S U B 8
[e)
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AR

N
—)
P&
T |
lo |
g
T

298 virtual acoustics
7H) Sof w3t R E= V)&,
H

g virtual end fire array
tetH E2 ofzf|o]

N

B oz
opi
:

E

IHFEF  virtual mass
SABEE S5 f8 a4EHe 32 iﬂﬂ 7=z 8, o
wzog o] 32 si&role o2 wgkoltt, & JMFARFE m,
o] ARS 7t HIME ooz A9 EJ_E} ojuf | ;eFe 3
2 k3 7MEES F= mlkak—J IAE Zevh. 28d 247
dA&S AT Q1 &g webA 7H&EE o] AR dHAe
i Zh-3k(diagonal)o1tt. #Ald] F8H ¥ Fe 7I&%E a9 22
HiaFoln] Al aztetolr mOoE FHAHTE
F=ma

IHd (%) falsetto
AER A 7H B HE fgete g, BE W% =
T2 dtyguoz HAgsin] Lot oS AHAJHOE F8stal
de Hotot ALg5HA] EaHA st Eoprt itk A= &F
(yodle) 5ol @Wo] &83ata glom ghxofA® o} Lo of

Z7t8 5o A5 AHggt
7t% accelerance

Zi==2 QlZhE] el o] Nk

=zl =sQli=—n==s
14X  acceleration

Alzke] di3t &5 Wsto] ujg, durF o At e £rE9

walgo 2 Uepdith, dlE S0, 5

L oz 98m¥ &&=t F7kstE

98m7 "ot £=&= 7|9 A4 HIFS 7 4, & HEHF

2 7MEEE dAdFoeg 37]9 W3S 7iAn, A9 @Azt

o] olFAZI7E A% ALodE 259 wWao] HHHH EA=

=
ot

&

©

s}

)
=lo




I

HEEE 2=t I AFFHA 97 45 g2 A4S ES
b, 7H&EE olgfdt 42E 7 @z A4 o &5 A2
Halo] Yt 7t&=e TR E AYE A Aoz
¥ A, & m/s*o] AHEEL

7M%5EH accelerometer
7HEEE Yol A71AQU 8L e HERAA,
w Jleey Fsuy

7t4%E M acceleration wave
1A o BgdutEa fA9 dEnES A 4FE

25 Agste Adolnz o] HFe

o,

& % 0]
L =

2 rlo

ri rir
pas _!Zi
=

M55 U5HY acceleration type vibration pickup
g MEE EXE A=A HIEAV|R gAY, MR

BYe o

F(distortion)® 5ol ltt, °”*§§
Ao 9d FAAE FAIL,

2 7T HFEgt, dAd 220 &
o2 A7 wjFo HdHcharge) TE715 P
1 ~20kHz, A%t == 1~500mV/g. A%F

ru 2
)
C b
N
b
1o
=

3

o
o_>.:
N
==
oF

0.1
JL(seismic type) Il AE FE7|E 01%75‘_}
&3t 7t&EE ] vgste AR MEs|e 75 A
g A4 9FS 9x g FHo| U -‘ZHJ?‘. g
AL AFA ol& A FFY w=A N
Ao A WAY] 7t&: gYgor Fuigy Yo 0~
#kHz F ol £ 7IE&E g¢oz o|fEn, AFHY, AF
THEEA|, Ao AEA O AMEETH
7HSZHE apparent source width(ASW)
A7 FRAHCRE Lyl 299 Z2 FUS %3 A=
40l g3 AA E2d 99 2r1¢ 3A GEtA "o, o)
o o] FHHOE LylE U9 E& VS YEolgta dhr},

TSl = ol

0%0
ol
=l
:(m (RN
flzisz.N v o Br

o
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A+ reciprocity coefficient

7hol AH7]- S ol e A Fupeold wE £8
AT wo] AY FES 1 WL 5 AT W AR 7
£ Wegh, BE BB £2 $AY g 4% gEE 1 Y

717 S5 G o] AY =2 e @
719328 reversible process

A ougt REE g5ty Wy FeHFREH A HojuA ¢

t 1S Tdg. AY FAUY 5L Ao sHAL FA A

Az 35L& Jo= sHH oz AAE doz Ho 1% A

Y reciprocity calibration method

S o] 83t mlo|AREIL F2 SFMAY AEE FAs)

£t Yot dHtAHoE #E =2 AFHQ W A<l

o g UHEd oA A v sigeitt. o] Wi
HE gutdoz 179 S9a, &Y wojarEOR §F

o AH&E 4= Qe 7FGAATE FH[FHoJoF Jtt, o]AES °]&

4

o

o
9 18 oX flo b > >

[e)
<
=
%] reciprocal transducer
Z aro] MM E 22 ¥Ey] ALsE ZE A¥,55,
Fdel M7]-gst Hgy] B A7 M),
719’8 reciprocity
AGAANA doljut g 7kx] AARA, 713 x| F 912

N

=
oo
o

L O W7 Y BE £27]9] g EAE 4~ Qe
AL 1 EXo] A& 7tdA 4R B Mo AA.

1% = reciprocity principle
w 7t M




L

7192 gauss(G)

A U= cgs AAF @S, A7 = Yl A4 &9 9
o) k9] 713 Wb ¥ A% U=E vetfle A 4 H&ed
9] 7]& T Atojolli= 1G =10 *Wb/m* =10 *T <] A7} Ut}
719X 2] Gauss's divergence theorem

7he-20) Ay E B e Sl v, HIHes

ool SAGEM FAe Ve & o, Weg Frp Vel
AAW SAlA 4l A 17 Au|EASES HNE, WyE F
AL gip FO) VolMe ARES AW SO MAwsond
o] 4ro| WALy 2o},

f  divFdV = f JF - ndS

[¢]

& —

ojtt, o] A& HuHHANA Yeid &3 2o

‘ oF, oF,
e 3 +; Ydxdydz

QU
!
+

,Fudydz + Fdzdx + F.dxdy)
7\M F,, F,, F.2 FY x, y, z°l &3 4o},
THQ-AIQt WM XES  gaussian white noise
Fut gooA mH¢] AHERS F7|7F Aol 2X UF
7HeA ¢ XS
T AQt B4 ME  gaussian random signal
HFEES B2 274 AT

71Q-AQF & gaussian noise

—k
9
F

AM ne So elAulE ol Vo] ielA eRg st
7z

3

oLl

Fokg elolA] BFEES) BHE 2 Yt A4 BRE AE

719 A9 ot gaussian window
e FHE 2= Fe,

71QX|Ot =P gaussian stochastic process
IAE BFE FAXNI AFEEE G2 FE A

12




7}%  weighting
golgel 7t5ARE Fdhe A
7155 7IA5AX A3 Y M  weighted equivalent continuous
perceived noise level(WECPNL)
F37] 229 B7H, FA U FF 717 & AgE A7)
A4 =2 AR, SHAZ, AF T & EAo] xH Aol
WECPNL-& EPNL & 7|22 3} tf23} go] F3it},

T
ECPNL = TNEL ~ 10log;, 7~
T:o& Az ¢, 12

N _EPNLI I
TNEL = 10log, . Z 10 10 +10log, 7
N:71%, T,:10%, 4,12
WECPNL =
_ECPNLD 1 ECPNLE+5 3 ECPNLE +10
1010g1(.[ 5 100 © o (U ol UL &S
ECPNLD : ¥¢ ECPNL
ECPNLE : A4¢ ECPNL
ECPNLN : #¢] ECPNL
S:AEEA
S=-5@20°C o]4°] 100A1t 2t} 22 o)
S=00Q0°C ol4o] 100417+ 9L, 25.6°Col4ol 100413
44 &= 9)
S=5(25.6"Coldo] 100A17HE d+= 2)
WECPNL = L,+ 10log,,N —27
L, 22AREH 10dB olAEHE 337 259 ma g4
o] YA H+t(dBA)
7153UY®  weighted sound pressure level
£ FutprtE @ A 7tE5E Yot @0 249 7€ &

13




7159 II[

ot 20uPacl EH?S} ‘ﬂH EH-.— HH 10% Eog s (8
T)E AHgSta 208 S TESdEEe qAEE ZAEHG, o
91713+ dB.
HlZ @ Fa4= 715 54 A, B, C, D¢ A7t 71354 fast(F),
slow(S), impulse(D+= IEC 60651 : (1979) “Sound Level Meters”
o FA= ATt @ AR AT Fup9] JHF EAHL B4
St= Zlo] ulehAsict, 543 QA ¢ g fast(F) A4
Azt 715 B4 A Fo 71F E40 AHgEE AL jit,
752X weighting factors
VB 7] 3l A wlol"el FaAl= AL
w JEEA
15 X2 X+ weighted sound reduction index
o]y F2E9 37] Aot A2 A5S ¥7tske W, 50Hz
oA 3.15kHz7HA] 1/3 SEtBHIE Al &}3 ZA o 7]23te] A At
3ic}h
7138 weighted mean

BdS Fole ZE AAE BEF 555 BEA g1, FoEd
w2t ofd 755 2t Hatste A dHY = 17 HEY
A wE 7MW, 7HEBdS o 4og JoHr)
2 wx;
Elx] = Z—w,—
5%+ weighting function
7H5AAe] S A4 JeE e A
7} excitation
S 2R

Al 7Hl &8 T 7|Ere Y. F2 4
A7l dedoly AL FA. AgoA o Z
Mo &= %371 (harmonic excitation), &2 7}
excitation), 4 ¢Ql7F & (sweep excitation), % 7P’(1 (chirp
excitation) 5°] 3Att. & AQl(sweep), 7 El(chirp excitation)

14




HXI21(1) exciter
d9Hoz AFS HAAZ|7] vt ARG Z|AFR, H7]FHA
A3 E Qo 3te] o] TS 7|AZFHQ B Fo2 WA

L

A Fe F2. EF 4A dFo|Y HAIEE ojgstn 2 3o
B3 FPoe F4L ol &3E st FHHA S Holle HA
718& o] &3t H|HE4] 7tV E ARSIt
7tx171(2) shaker
A7), 7144 39 Ex 4¢ 522 AFE WA= FAR
Asd 7H37], 44 7H7], A714 74317 SOl Ao, gt
A& £&sl= HolES /HAEE AFdetie 22, A5
7HA71E §AE A7 714 wg gl o3t pRv|EA & A
1O

FS 7HR A 7HR7I 2 E#SHAT 4= kHz Fak7HA] 10g
A= 7Hzlo] 7153tER dE ARREHC. f44 7HA7e ¢
AZoolg 2 7HEE de 7H7IZ 2 IS dS & AU A
£ = W= 9 Hz oY= Xﬂdﬂ—t— o] utAo|t}, 7]
A 71371 838 & JAAA oY dAgE ol &= W
Ao TEo| A1 A% Fu4E 100Hz =0t o
oo kHE 71717} k. 1kHz Fub ol A= 7hdE o]
27

!

fu
&
o
lo
')

o)

o A kHz 9 Fohe7t2] 7h7lo] 7heste] Byl Edo]=9]
5ol AHgHt.
I audibility
AzHAIA, AR QA 7R R, 289 7MY oF=
2o i} Fopso BE o] QU
P49 hearing area
AArol Rk 713l Abto]l A 7Hed STk Fuis e A
719 WY, AFueo] SuE 58 = l —4*‘7]’7&3"73“
}.

230 O

T AT
(lower limit of hearing), ZI3AS 217

=]

n

b

of hearing?hu ek, AAZPRYA Badds el A5
AA $oBA BE AUA, WF FAOR AFS L7k A

15



T35z ofH U tiFF 16~20HzE HAMEIAR 2}, 1 3
A % 5= AL o @AYk, diZf 20kHz F-olv], Ao u
- A Az, 2=, 29 A7IE FF 57
AA 7HE, Aol &9 #Z 0|99 Fzto|y FZbo] HALT] A
Zsh= 29 Al7|1E Zd7Hd A (threshold of feeling), &Oo&
22 Al7IE @Foitel wata, o] A ¥A He A
29 #H=E 247143 (threshold of audibility)2hal ek, Z
7R SHA, HAaMEAE o] gt g8 S 2] o
2o o] 7HH3A Y Fute B4 JAY A " W
flolt,

7Pd41%  audible signal

ol7ke] Azb7|o] QAT 4 U=, 7HH Fubg WY Yo e
o 7FY AE He| Yo Qle AT,
71’8#& audible sound

AAAQl HFL 7HA Algo] B & U= WYY 4. AMH)
el o Aozt oy I Futgr JAUFAFIe)L oF
20~20,000Hz o), agle =7+ <F 0~130dB Alolo|tt,
74421t v wslo] }%Ol £ £ = 4288 2SH@EEW
ket

7P¢FM3 audio frequency
Akgel A7t ’\Eli L7 %+ 3=

gk iAfe] A9 Azt A7 5 4 9
o)A 20.000Hz oJ3te] Gjolet,

P8¢ threshold of audibility
AAHoE &8 AT + Sle A, 7 A g3 1 3%t
o] AaAw T2 Ao <8 1 AJto] BHHT. 1~4kHz F
ZolA 7P W A7 AXE 78 700Hz F2lA 7HE & §
Zt 42 7HdY,

2% azimuth alignment

16




&M azimuth loss

A7) g =gt A7 QY= A=t FE3E 2Ho] HA ek

S o A7l &4, gdFor FueREIH |2 = 71E

o] Zeh7t w545 =& A,

AE=x%  azimuth adjustment
A7 55 E 9 A7 =Y +EE, A7z A P
dheke] #ote] FN Z=7t HeE 2Fste A, AEFAOI
1% gy,

ZIEMO|AM  angular deviation loss
7)ol T dist AEFEelA T ®E7Y A" Wl
ek Aedds W g

24 &E  angular velocity
oj" waFoz o] HE Zt® W7t rad/s? FHHES HH. 5
AE st 71EHAA BE5T o, 2 FHoll W &FAY A
o] m27|E U= 4.

2125% angular momentum
AHeEF AFA0 that A mHE, = do9f 3]
Ao AL mS 5% m-vd AL ALBHFLE y X m v A
A o gtet,

Z}ZE0p4 circular frequency
s 2EE

2IXI54 angular frequency
AES fo 278 B3 A, & 2 nf. DFAUsSHIE S, FINE
T2 3t f=1/To|E2 ZAFTL+E ot o=2zf=2x/T°H.
F71e5o2A 5459858 AZstd 13Antt 2=+ 27 rad
A 23k, Az &Fole A=E A 27HjolH, o
Aol ZAFLoltt, &, ARFHE YA Yorles 42
Uetio] 255 2459 gotxint, 99E rad/soltt.
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L")

7% ¥k interval scale

AE Hx7t 49 Uy E4E 7HA+ A=E UEYE Fx9

47H] 2 FoA, AFHUREE FHA FE0 e H=olgh,
A Hz e Hzo 997t 50Fo|1, A etk gt
4 W interval judgement

=

l"

o] A3zre] Aleja] Ak 4 Zrha sk gheoln,
oA ol $59l Bug she 5dol gm, olAe) 74

4l
=
©
i)

N

JU 1o B go g

=L
7} 2 v &40 &MX]Z]U&, 2;5% A 5E T}, % =
o|ZL o] A= TAe ELL Hwrl Ausitk, E AT
XH’%*@P% Ao Hu FogoA9 =g oi
/2 WA 1/3 A=t Agsict,

= o
S
L
gy
9
rlr

ra
2
X
N
I
lo
r\

7F2Eo] gloja] Ho]xe] AEHo
ol 713 Zololl wet gt WA 9
7

Fo] op Qi wHE, Ei Fury

Mo 2

U AE7 Fobd
op loss

L A AA"o A QB =e] k5 dolefA 7]lshes
ugo] grotAd A= = WellAl st
, 4oz Fots FHste AHol A E
= T, ABEHo| 0] He
ol He HolHAT, AAe
g4l &8o] 0°] B}, o] AL
o st

N

fl

P
1 w2
[o

[~
b 2N 2
>
=
(@)
o
kd

4 rlo Ao rl

érﬁ_m&;‘;

Zol ot 114 A= 7

=9 da 7t 2o

oZ




2k
=

471151]0]4—4 3—?‘—01] ‘2101*1 1}71\?1]0] —C4 ol 5l HYPsA
A3 WggFoz 4229l Zol,
M4 interference

7}-5-0] ﬁili dejo o5t FUst HofA WU sHS F
o] mhEol Z}Ztol QAo wetA A2 BFE AL A E
ddoltt, 22 Foheo] £ Jo] AT uf fJike] AxstH A
29 JNEL H3t I7|2 ot ERE Bz oleta sty 9J4to]
Higfols &= 2o X=Zo| 2pr Zhastng AR zidoletal it
sEae’le AHHAHY dEE ol &3,

=

> rlr du

o

o O
M4 interferometer

o] ZidddS o] 83 SAH7|2H, FUSEE o 1’“] Ay ST
o 8T Aoz AZYAS Eaa W Eibelx oo
Eqtel AR E o] STl
H4% £ 27| interference type muffler
gute] 1 EDE olgd 48718 Wi 2 429 UY 4
Aokl O Apololl ofg THH mikE Pt ol

2 Zdojg =
AHg-Et

2t0] 287 noise survey meter
A 227 dF, Avkdor Frod ALREL Aoz H|
wste] Fakg M7 Fu U=t oAU, A 715E &85t
AR R=ER s S oli = o = He ZLGl o] S =7 o W75 of il Sl o)
A S35 3o de 2Ag

Z gal

lgalZ lcm/s* &F 2tk MKSA ©9l+ m/s*o|22 | 1gal> 14
o] 1/100¢] sfFeict, 2FEstA FEHIMEEE ST gof
53] 2olu =2 WelZHmagl : 1gal®) 1/100000] 290tk 274
o] Hi TYIEEE 980galolth. @9 FAL ooty Ee
shal Zrdgo|o] o]EoA W Aoz 192097 SUolA A




| Oy
|y
al
o

ny
S
=
>
-
lo

= brown noise

g ~AdEZo] Fulprl Z71gto] ol gt LEFH 6dBA 9
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