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Abstract: The performance of data-driven blind reverberation time estimation network degrades because
real room impulse response (RIR) lacks data with long reverberation time and there is a gap between real
RIRs and simulated RIRs. In this paper, a room impulse response generator based on conditional generative
adversarial network is introduced. Trained with real RIRs, this network can generate room impulse responses
with desired reverberation time. RIRs simulated by different methods are used to train the blind reverberation
time estimators. Acoustic experiments are conducted to evaluate the performance of these estimators. The
experimental results show that the estimator trained with simulated RIRs generated by the proposed method
has a lower root mean square error than the baseline methods in different noisy scenarios and large reverberation
scenarios.
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Fig. 1 RIR simulation framework based on GAN
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Fig. 3 Time-domain diagrams of different RIRs
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Table 2 Experimental results of four methods in real-world noisy reverberant scenarios

RAEETYN RMSE/ms p
{5 /dB 5 10 15 20 T 0 5 10 15 20 a2
B 291 287 267 272 258 275 0.826 0.870 0.889 0.89 0.897 0.874
Schroder #% 225 215 224 224 222 222 0.888  0.946  0.938 0.950 0.948 0.934
RRIRIE 206 180 169 169 160 176 0.878 0.925  0.942 0.954 0.961  0.932
GAN 197 165 155 146 139 160 0.910  0.938 0.941 0.946 0.950  0.937
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Fig. 6 Estimation errors of four methods and

baselines in different rooms. The details of the

room configuration are shown in Table 1

N R FUAEAS [R) TR B )R % A A B
THVERE B R e, R S 7R R VR g I R] A B AR &
RMSE 1 4y Rl 48 & 3 47 XU 25 7 % 43 T (Analy-
sisof variance, ANOVA). G145 REKMH: A [FH
T [F(3,11996) = 794.86;p < 0.01] 1A [7] 76 M B
[f] [F(2,11997) = 5596.41;p < 0.01) Rl 1)
RMSE ¥ 47 75 {35 11 5 1 A5 284 0V Wi I [|) 47 72
BERNRZEAER [F(6,11988) = 1207.11;p < 0.01].
K 3RR T AEAS RV R I (8] R, R R [R] )
Fisher LSD /G50 . Fiih4h R0 b VR i
() FR) 38 o, A (9 1 e R B BT R R . E TR
IS 1] F 15 55 1 5 Schroder B8 BAT S/ ) fili THiR 22
52, B T IR GAN Jrik 2 oh, HoAt 779235
FAAE 35 ST 22 e s AE TP AR TR RN (R 1% 5T
HHORE BAA SN TR ZE AT 72, FR J7VEY
FAERE MG 2 5 AR [ 5N, A
SCHEH I GAN B0 T H A AR

ML LGt Fray DL HY Bl TR e I (] £
S0, VRIS T A A 5% (8 FEE K, ZE A [R] AR TR M)
BF 18] R A [R] B Y 7S B AR PE g . Schroder B2 78

FLHOE  GAN Z3 I ER L K IR A I [E] R RCR
s T AE RS EIR R T, v S TR I R HdE B2 2
6 VIR B i) AR Vi e B ) 504, s P B S BRI
SRR G T AR o £ o S5 VR I [] , BAT AR R A
Hh ST RIS 8] PR R R AL

*3 ARIRM@ATET, BAKREZ EH) Fisher

LSD E/E#%

Table 3 Results of Fisher LSD post hoc

test between four methods in different re-

verberation time
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E#I‘BJ/S ﬁﬂﬁ + *fﬁfﬁﬁ 1 11 111
BSIEE (1) 121463
Schroder 32471 <0.01
0.32 B (11) ‘
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GAN(IV) 67+76 < 0.01 <0.01 0.980
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Schroder -0 1 09 0.01
0.82~0.83 g (17 <0
REUEVE (TIT) 904+88 < 0.01 <0.01
GAN(IV)  149+113 < 0.01 <0.01 < 0.01
FHSEHE (1) 5004117
Schroder 00 1109 < 0.01
1.51 BiA (I1) '
REVEVE (IID) 269492 < 0.01 <0.01
GAN(IV) 127482 < 0.01 < 0.01 < 0.01
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Table 4 Experimental results of three estimation models trained by mix data, real

data and simulated data in noisy reverberant scenarios

P AR RMSE/ms p
{WEL /dB 0 5 10 15 20  Avg. 0 5 10 15 20 Avg.
HIoBdE 291 287 267 272 258 275 0.826 0.870 0.889  0.89  0.897 0.874
BEBIE 281 200 148 138 123 185 0.827 0.917 0.953 0.963 0.972 0918
GAN 197 165 155 146 139 160 0.910 0.938 0.941 0946 0.950 0.937
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Fig. 7 Estimation errors of three methods and
baselines in different rooms. The details of the

room configuration are shown in Table 1
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