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Fig. 1 Early and Late reverberation under noisy
environments. (blue line : direct sound, red line :

reflected sound)
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* A study on speech recognition under reverberant environments based on the diffuse sound field theory.

— Evaluation under noisy environments —

by TACHIOKA, Yuuki, HANAZAWA, Toshiyuki, IWASAKI, Tomohiro (Mitsubishi Electric Corp.)
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Table 1 Parameter list.

name value Eq. || name | value | Eq.
@ 5 (5) cp 2 (8)
D 1500 (5) np 1 (8)
8 0.05 (7) 5 0.0035 | (10)
mp | SNmaz —5 | (8) c 6 (10)
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Fig. 2 Actual and estimated reverberation time
(RT) [s] (S/Ns are 20, 25 and 30 dB).
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Fig. 3 Recognition rate [%] of testc;. “noderev”
and “derev” show the results without and with dere-
verberation respectively when HMMs are trained
by clean and noisy anechoic speeches. “revHMM”
shows the result without dereverberation when an
HMM is trained by clean reverberant speeches con-
volved with impulse responses (IRs) of testcy in ad-
dition to anechoic speeches. “revHMM2” shows the
result when an HMM is trained by clean and noisy
reverberant speeches (S/N 30 dB)
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Fig. 4 Recognition rate [%] of testce. “revHHMM”
shows the result when an HMM is trained by
speeches convolved with IRs of testc;. (S/N 30 dB)
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Fig. 6 Recognition rate [%] of testca. (S/N 20 dB)
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Table 2 Average recognition rate of each S/Ns.
“total” is all average of that when S/Ns are 20, 25

and 30 dB. “total2” is total average without car.

S/N noderev | derev | revHMM | revHMM2
20 64.7 66.3 63.8 49.3
25 75.7 77.4 75.7 63.9
30 77.5 78.8 80.0 68.9
total 72.6 74.2 73.2 60.7
total2 70.4 72.2 71.2 58.5
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Fig. 7 Spectrogram of original (upper) and dere-
verberated (lower) speeches. (FAK_84Z3Z51A, ele-
vator hall, S/N 20 dB)
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