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Fig. 1 Proposed LDR meter flow
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Fig. 2 Flowchart of STOI calculation

Table 1 Four-grade evaluation for LDR

Index English Japanese

L1 Not difficult FEEEN D I < <R
L2 A Tittle difficult PRIEEMD I
L3 Fairly difficult PEDEEESE D 1T <\
L4 Extremely difficult | FERICIE S DIZ < WV

T— t(L1
LDR = L = count(L1) (1)
T
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Fig. 3 IR measurement points in Muroran-IT:
black crosses are IR measured point, red circles are
used subjective evaluation

—— RMSE
0.092+
0.091+
w
(2}
s
o
0.090+
0.089
10t 102 103

Num. of tree

Fig. 4 Relationship between RMSE and num. of
tree
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Table 2 Subjective evaluation signal generate conditions

5 points (STIL: 0.596 ~ 0.732),

R 5 points (Straight line with PA system)
Sentences ATR 503 P.B. sentence A, F, G sets (150 sentences)
Speaker Two male and two female speakers

Speech levels

50 dB ~ 80 dB per 10 dB

Noise level

40 dB

Sampling rate

48 kHz

Signal length

Sentence length + transition interval

Num. of generated speech signal

160

Table 3 Training and test signal generate conditions for STOI prediction model

Training speech signal

Test speech signal

Recorded IR
(Using section 4.2)

7 points

3 points

Recorded IR
(Not Using section 4.2)

94 points
(About 70% of recorded IR)

41 points
(About 30% of recorded IR)

A male and a female

A male and a female

speaker (ECL0001, ECL1003) (ECL0002, ECL1004)
Recorded in Muroran-IT, and 6 sounds from JEIDA-NOISE
Noise (inside the station, highway, junction, crowd,
train (conventional line), air conditioner (large))
SNR 5 dB~45 dB per 10 dB 0 dB~50 dB per 10 dB

Num. of speech signal
(divided into 1 sec.)

99,658

53,264
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LDR &, =l STOI # ¥ 7 E 1 REEAEHAWT
<y ¥y U T LDR & ® RMSE 48 0.0996 & 3%
ZAUNE L, FHEAGRENAY 0.9665 & FR\WFHBED YD 5 Z
EDREN, T, EEFHIETH S LDR 2%
BlEHMifE T 5 STOI THIHT 5 Z LA AHETH B
ZEeERLTWVWS, LAL, 428 CERL-EIRIZ,
IR 2BAAA, BEE2MALZEHTHD, EBEO
BAMNERE R S HOE U - ETRCHRETT 2 0 E N H 5,

B 0.9870
1+ exp(25.9877 x d — 18.9425)

5.3 fEREER

4.2 HiCHERL U 72 RBEEMG = J5i2 s L, MFCC %
TERHEE LT, FHEASTOI FHIETVEH
WTTFHIL, LDRAXYY YV U CHEfiz 47 - 7=,
Fig. 8 IZ#E#Hd LDR &, STOI % ¥#IL LDR A< v
vy U-Flllfiz Y, Fig. 8 &b, Eillo LDR
1% 0.00 55 1.00 DHFETH 5%, FHIL7LDR I
0.80 7°5 1.00 DHEIFTH 5 Z £ H 5, LDR FHIAE
LTWBZ2%&RLTWA, Table 4 IZBEH# [5] &
ARZB 15 RMSE & HBIRE Z /R3, B 5] &
gL, RMSE #30.29 K& <722, FHEFREN 0.17
K7, FHKEEMEL Lo/2Z 2R LTWA,
52 #iTER L= 7 FEEUE, STOIA0.60
5 1.00 DHFH TEIIIELELKRE <R D, STOI
FHIEDREIZRESBENELAI NS 720, STOI
FHETNVOREEL2 LD &EDZBENH S, STOL %
HETEHEDODFT 7LV —AlRE, REFEET V%
fER 3 BBED MFCC D7 L — LAENRL B 728, 7
L —AEEEDLELI ENNBRETH S,

f(d) (2)

201859 A



LO0D|

D.80f

080

0.40

Calculated STOI

0201

0001

000 020 040 060 080 100
Predicted STOI

Fig. 5 Relationship between calculated STOI and
measured LDR using section 4.3 speech signal
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Fig. 6 Relationship between calculated STOI and
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Table 4 LDR prediction results
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RMSE | Corr. coef.
Previous research [5] 0.21 0.84
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sigmoid function
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