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Estimation and Weighting of Sub—band Reliability
for Multi—-band Speech Recognition
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o FEulE 3457171 474 Yt B 2RolME AR 2402 St &Y ntEE 2An FI339
413 73l o8l 7 RojgollA 2t 2334 Alol9) Arlg FA8k1, o] Al 94E £y 7IFA=
ALLER= 18D (inverse sub—band distance) 7}5-g AIQIRITE, 1500 ~ 1800 Hz 2 th o] AFhel WA 2
S4) 7)er2o) vt 94 Ad A, R g2 A4 F a4 AR Sl diste] Rojd o] AHES
Ry or FHM Q4] S T

YA 4ol tiEgg SA44, 2y Az, Ry A, R4 AL, HAAR &S

Tk 2438 £of (2.5)

Recently, based on the human speech recognition {(HSR) model of Fletcher, the multi~band speech
recognition has been intensively studied by many researchers. As a new automatic speech recognition (ASR)
technique, the multi—band speech recognition splits the frequency domain into several sub—bands and
recognizes each sub—band independently, The likelihood scores of sub—bands atre weighted according to
reliabilities of sub—bands and re—combined to make a final decision, This approach is known to be robust
under noisy environments, When the noise is stationary a sub—band SNR can be estimated using the noise
information in non—speech interval, However, if the noise is non—stationary it is not feasible to obtain
the sub—band SNR, This paper proposes the inverse sub—band distance {ISD} weighting, where a distance
of each sub—band is calculated by a stochastic matching of input feature vectors and hidden Markov models,
The inverse distance is used as a sub—band weight, Experiments on 1500 ~ 1800 Hz band-limited white
noise and classical guitar sound revealed that the proposed method could represent the sub—band reliability
effectively and improve the performance under both stationary and non-stationary band-limited noise
environments,
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Band—limited noise
ASK subject classification. Speech signal processing (2.5)
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Fig. 2. Comparison of speech spectrograms corrupted by
various additive noises.
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Fig. 3. Comparison of word accuracies {%) for 1500~1800 Hz band-fimited classical guitar sound.
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Table 1. Comparison of word accuracies (%) under 1500~
1800 Hz band~limited white noise environments.

: SNR
cean | 15d8 | 10dB | 5dB 0 dB
SB1 926 920 91.3 89.5 86.2
SB2 87.8 31 2.2 1.7 1.3
SB3 61.7 61.4 60.8 584 55.1
B 98.8 348 212 19 6.7
SNR-W | 985 85.0 92.1 937 90.5
1ISD-W | 976 950 932 87.9 80.2
Mm-55 | 984 66.3 50.7 325 174
PoE 99.7 97.0 96.7 95.7 93.9
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Table 2. Comparison of word accuracies (%} under full-
band white noise environments.

SNR
ciean | 15dB | 1008 | 5dB 0dB
FB 98.8 222 6.0 28 12
SNR-W | 985 384 226 113 5.1
ISD-W | 976 46.3 23.2 8.0 2.2
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