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ABSTRACT: A large number of parameters have been defined in order to describe and to evaluate the acoustical
propeTies in rooms. Reverberation time is an impoTant characteristic of conceT halls, theaters and studios, etc.
Over the years, a number of different methods for measuring the reverberation time have been developed, the most
common being: the interrupted noise method, the integrated impulse response method, and the method of
recording the room response to an impulsive source. However, the reverberation time can be changed by the
measurement method, sound source and microphone. Therefore, it is difficult to accurately measure the
reverberation time in a room. In this paper, it will be analyzed the interpretation method of the reverberation time
and discussed the limitations.
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dB (a) interrrupted noise mehtod
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Fig. 1. (a) Conventional reverberation decay curve,
(b) Schroeder reverberation decay curve.

f
r>~
% rlo
°,
i
[>
|
> ol
i
o
g
2
2
&
o
__VTL,
-9
1,
il

Hoa e B
qor e o g
__>‘~I:‘
od
ol
ok

oz
1!

o
n)
ol
o

ZE 95 & A E{backward integration) ¥-2]-2-
ARE-5F0] REARS-2] 24 of T3l llMl{E(envelop)&
= o]t} 0|27 sl Fig. 10)2} o] 7H4] 241
o] FE T R HA] ZheF A7k -617] He]sfxich
Z1efuf o] ’WAlS o] 8ol = AU o /el whehA
2% T35 4 FAlo] olAl = A= WAL o
S ZE o3t Q= Aol = 4] o] 4
Klo] obd Z-9-7F Wk E3H -2 Aol A = 2 4]

ol

L N,
i
(i
u
s
i)
ot
pasy
il
=)

i

o x2
s o
o
QL%
f o
ro 3
N o
s 3
D
o.liil
&
X2
N
"
b 8
RO
2L g
5o 2
o
o >

T
ZAoltt. o] Aol A<= Teo, Tao, T, EDTE 4 5FL
7k
o]
°

s

=SR] H37@ M5 (2018)

fo
oX,
ot
=1l

4 26 2.8 s

Fig. 2. The case where the sound pressure level of
the reverberation is not attenuated to -60 dB.
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Fig. 3. T3 (a) and EDT (b) measured in several seats
in a concert hall.
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rear seats of a conceT hall.
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Fig. 7. (a) Frequency characteristics without subwoofer,
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OﬂLﬂxl 7t %
Fig. 12| &=
&F A7k 3= lﬂr/\ E4

ufo] o uk2f

<
A
oo
>

et 2

A TR 418 a2
of| BkARS-0] 1009HZ 2] 1
= AIREe R A 2= of It Fig. 139]= (a)
W] 73k 4] S Y
<33t Fig. 14(a), (b)°ﬂ
UERH L, 9hARS 2
e]ato] & Hw—ma
%alo] X w7 A%
=4 Er}. 3 Cy,
dlo]E & 3 th2ct. whaba 2heF

o ™
ok

2
5

4
o

N

~

i
)

=2
>

¢

o

oX
e T

= Ko
G5
N _][)14

_,d

ofk

>
N,
N

4

H
19 o

I

x
oo

& s P

0 (T
41

o

gl

o

o 12

o X rr L g Hu
jﬂ" >'E l-'II

oo
tio

2o
o

2o

T

<
N

O

i, A

Cso, Dsoat} &

rlo

The Journal of the Acoustical Society of Korea Vol.37, No.5 (2018)



354 AR

ARFEo BBk 2= F1be] SR 9l =71 whop
5}7] ofgrhi

F5 o2 o 24 Fig 1504 22 g7k 4 &9
o] efo] 1t Zof gLz 7-92HFig. 1) H=T 2
o Qli= 7392 [Fig. 15(b)] WARS: -2 u]35}o]

dB

\ (@)
=20

-30

-40 \
-50

0 0.2 0.4 0.6 0.8 1 1.2 14 s

Fig. 13. Two reverberation decay curves with the
same reverberation time.

Impulse Response (Full IR) — (s)
" EDT 1925 Arrival 16.94 ms

T 1385 Distance 5.82 m
To {5 48 8
. — ~—l[can 21 dB
D 0.248
Ltotal 26.9 dBFS
Center Time 151.13 ms
1

T

Impulse Response (Full IR) - (s)
EDT 146 5 | [Arival 15.94 ms

(b)
1
Tro 18| |Distance 548 m
T s I 00 d8
. o =] [ca0 26 dB
D 0.438
Ltotal 22.4 dBFS
Center Time 8461 ms
1
T

T

Fig. 14. Reverberation time and acoustic data.

Impulse Response (Full IR) = (s)

| EDT 1605 {Data |
:z Tio 175s A!IIVE| 42.92 ms
0 T 67| |Distance 1474 m
N Do At} 57 60 dB
. T80 6.9 dB
o4 D 0793
05 Ltatal 14.4 dBFS
a8 Center Time B0.29 ms

1

0 07020304 0506 07 0809 1 11 12 13 14 15 16 17 18

Impulse Response (Full IR) — (s)

(b)
' EDT 1.92 5}{Data |
:z T 1385 gmval 42,02 ms
b T3 46| | Distance 1444 m

T B

* 3 L2 |50 61 dB
02 C80 -1.7/dB
04 D 0197
a5 Ltotal 25.7 dBFS
as
1

Center Time 128.47 ms

0 070203 04 050607 0809 T 1112 13 14 15 16 17 18

Fig. 15. Difference in the reflected sound pattern,
when the sound source is on the live side (a) or on
the dead side (b) in the same space.

srmogrote|x] 373 M52 (2018)

oIA] 243 o] Elo] & uiA}
IREAE AL T

t}. Fig. 150 +&= 2k A| 74
A1E o] Yehdict
oo} Zro] %Ik SHY A= S uets
7] oL, WhARS —71101] 94 =5 ~Dsoolb]’czeo‘:‘] =

i
o
e
-
zﬂF
r\l rlo
To ok
=

o 1o

b r
4y X

%

oS

2
2
N
N
)
)
oo

{
>
o

el
oo
n)
o
U
rlr

S 10s~25s2A W7 AL Bet F5E
~30% A= 2] H ootk -d%£2§18%—‘:0}—2r3}
o=t zolH, ofF Y ESHA 7] TV 2R
Q=B FSEL30% YEolr) o]e} o] Ay
A A Ve Faksh A - v Sl 0%
ARG E Bt S35 7HH sl ok gt

HHto] Wt ot F2-5 20 %0l A tﬂtib
o] == Ao} 40 %ol A hol Bk = o] Sl

_IFl

E

r{r rir 1E oy

U= EANBEA] QEAI R, 2HF Al7Fo] 0259014 ol
3k 7o) gl Athe20s0) 4 =3t o] =
AU PuFE A £A18 5 9tk 5, 29 A=
2 A7ko] ol 1L, F-E BT} A 7L Sleks otk

of i B7H0] £ BAIS LEhd uf A2 WA <
FH Ao] W Alzkolch. A AZHE A
oI FAEO] S BAS = 4 gl AER Ul
sl Zlolch TLefup B7k) 2HaF AIZHS Lhed i,
e Ao] A7HA 0.2 413 7H4] ) Aol
A eket A% o] 7Hs sl

QA0 @ ghR o] F1he Bk Safo] ohm
2 2K 4] T410] Mgo] E)X) pck. el w 2k
o 74] TA0] 238 Zlo] w4 7h4] Bl A So i
B2k} AA|sle AR Y ATHE Fol7] o}
o}, 5k AHF T410] of i Ho] ybe ol ekt
o QRS FEAE BRIt S4olL Sotel
e W] S v X 1] Was)
A8 8 o] 27] HHo| 1, akeo] Tt
B el ol 7]elsA 93, A0}



S0 2 A A-g5He Zlo| ok
Tre) 3 e AR AR Al
ﬂﬂﬂaﬁﬂ%qs

St T = o]
o] e olHA Oto g
T T 5= LB = Ty0| U Two ] == A
5 OV F A P A P
=9 Fubkas g of wheba A 963 Hz,
125 Hz) @} 31.99(4 kHz, 8 kHz) 2] SNRo| Srola] 2h3F
AlHE e8] AS s ﬂ%t}. a8 Z2AYY
FHE) o] o A= AFgF 7HA] IAlo] 2 Alo] Hx] oF
o2 Ao W A 3} RSE=1=3
4 = Al o] 313 5

o =74

S AGE A 7FE o] =

& wom e Ay o] Yo ukehy Sepaict.
1) 3 A4 AI7E 7 4|29 shefu]Efo] L 4]
Wﬂ%ﬂb@EﬁﬂiﬂﬂﬂﬁOEi“mﬂ%

1=
FEA

EJO
il

1
:°.=
o
<
o
g
E
S
N
my
o
ot
\l
[
_\_
001’

Zolgdte A7HA e
231, DsgolH Coo¥} 22 2 912
she] B 7}afof g,

o =
=

Fd

m & orlo
AN
N
9‘_11
>,
N,
o
N
N,
[o

fin)
o
Ll
rﬁ
E

References

1. W. Sabine, Collected Papers on Acoustics (Dover
Publications, New York, 1964), pp. 95-98.

2. M. R. Schroeder, ‘New method of measuring
reverberation time,” J. Acoust. Soc. Am. 37, 409-412
(1965).

3. ISO 3382:1997 Acoustics - Measurement of the
reverberation time of rooms with reference to other
acoustical parameters.

4. S. H. Kang, Spatial Acoustics (in Korean, Sound
Media, Goyang, 2012), pp. 92-96.

5. P. Brown, “Reverberation time,” Syn Aud-Con News
Letter, 37, 6-10 (2009).

40 HYgw 355
| mxt o=
» 2 M Z (SeongHoon Kang)
198131 29 2 Chstm MR} S}
1983\ 28 HA|CHEHm TXFZ Skt At
= b 1987'A 3&: D H||ciStw MXFSShat BiAt
" 19884 2: SIRTXIS AT A%
S~ 19081 38 ~ BIRK YR ATHSLD s
L A0 E23IEH =0}t
|
» ® st W (HanKyo Jung)

201214 28 BHTHSm FXIZ St} SAL
201414 28 SdThelm HAKI S £

A|—L%"_'|'}i|A|'
20144 108 A=
201611 4%: FEAE A%

20174 79-J~°4 X : o AE|OtO] CHEE

-~

NS

Emy

The Journal of the Acoustical Society of Korea Vol.37, No.5 (2018)





