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A "easy hearing" public address system with microphone network and high quality
speech synthesis

Kobayashi, Yosuke
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In order to improve the listening of outdoor public address SPA) system, we
conducted a basic study on a speech quality prediction using multiple microphones and a speech

synthesis that feeds back the PA speech quality. First, we developed a prototype using a microphone
array for PA speech measurement. Next, we developed a speech quality prediction model that uses deep

learning. Finally, for speech synthesis, we implemented a statistical speech synthesis model that

complements the high frequencies filtered by wireless communication. In this study, only these unit
tests were performed. However, if a PA system that cooperates in a complex manner is realized, it is
thought that better hearing will be realized.
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Table 1

24 ( 22 2 22.2 )
LDR: Listening Difficulty Rating Table 2 LDR
1 0 LDR
/
B
LDR C
LDR
1 2 LDR
S | FERE (m) #E EHFETVIVLY IR [ R—vTLA | AVAT LA
A 650 Z ¥ — 7 DIEH CERPI %72 U A 0.34 0.04 0.08
A 650 JEFE A% 50° fHIT % A 0.96 0.44 0.33
B 1200 Z Y —Z OIEHE TEFIERD B D B 0.90 0.44 0.72
C 1000 EZRTTRY C 0.91 0.73 0.67
D 400 FEFE T3 17 2 S D 0.98 0.99 1.00
RaZ] 0.82 0.53 0.56
4.2.
4.1 2017 3
- SNR (dB) overall 0 10
Short-Time Objective Intelligibility Index p |RMSE| p |RMSE| p |RMSE
(sTol), STOI | 0.973 | 0.090 | 0.136 | 0.011 | 0.496 | 0.036
Speech intelligibility prediction based on SIMI | 0.981 | 0.076 | 0.227 | 0.002 | 0.549 | 0.042
mutual information (S|M|) STOI ESTOI | 0.978 | 0.081 | 0.327 | 0.006 | 0.633 | 0.033
Extended STOl (ESTOI) SNR (dB) 20 30 40
LDR 3 Index p RMSE p RMSE p RMSE
SNR p STOI 0.873 | 0.059 | 0.601 0.166 | 0.619 | 0.091
RMSE 3 SIMI | 0.899 | 0.052 | 0.781 | 0.135 | 0.815 | 0.080
0.97 ESTOI | 0.893 | 0.074 | 0.687 | 0.142 | 0.777 | 0.078
RMSE 0.1
Mel-Frequency Cepstral
Coefficients (MFCCs) 3 LDR
(RF) Elastic
net(EN) (DNN)
RMSR 4 3 RMSE
DNN STOI
SNR
4
SNR (dB) overall 0 10
Algorithm RF EN DNN RF EN DNN | RF EN DNN
STOI 0.218 | 0.379 | 0.159 | 0.234 | 0.167 | 0.171 | 0.185 | 0.167 | 0.125
SIMI 0.328 | 0.479 | 0.189 | 0.112 | 0.033 | 0.100 | 0.060 | 0.049 | 0.051
ESTOI 0.219 | 0.406 | 0.170 | 0.262 | 0.166 | 0.136 | 0.219 | 0.174 | 0.081
SNR (dB) 20 30 40
Algorithm RF EN DNN RF EN DNN | RF EN DNN
STOI 0.216 | 0.161 | 0.205 | 0.158 | 0.400 | 0.151 | 0.276 | 0.690 | 0.131
SIMI 0.062 | 0.117 | 0.095 | 0.413 | 0.573 | 0.232 | 0.588 | 0.896 | 0.320
ESTOI 0.253 | 0.171 | 0.090 | 0.139 | 0.433 | 0.201 | 0.200 | 0.743 | 0.265
4.3.
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