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Speech Stream Segregation and Preliminary Results on
Listening to Several Speeches Simultaneously

HirosH! G. OKUNO,t TOMOHIRO NAKATANIf
and TAKESHI KAWABATA?

This paper reports the preliminary results of experiments on listening to several sounds at
once. Two issues are addressed: segregating speech streams from a mixture of sounds, and in-
terfacing speech stream segregation with automatic speech recognition (ASR). Speech stream
segregation (SS9) is designed as three processes: extracting harmonic fragments; grouping
these extracted harmonic fragments according to their directions; and substituting the non-
harmonic residue of harmonic fragments for non-harmonic parts of each group. The main
problem in interfacing SSS with HMM-based ASR is how to reduce the recognition errors
caused by spectral distortion of segregated sounds mainly due to binaural input. Our solution
is to re-train the parameters of the HMM with training data binauralized for four directions.
Experiments with five sets of 500 mixtures of two women’s/men’s utterances of a word (SNR
is 0dB to —3dB) showed that the error of up to the 10th candidate of word recognition was
reduced up to 77% by speech stream segregation.
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Table 1 Training data.
F-Ea | B & | &8 (BH) A (ki)
Do 999 | MMS FAF
Dy 1,000 | MAU FKM
Do 1,000 | MNM FKS
D3 1,000 | MTK FSU
Dy 1,000 | MTT FYM
Dy 121 | MAU, MNM, MTT | FAF, FKM, FKS
Dg 120 | MMS, MTK FSU, FYM
& 5,240 | (%Gl 5,602) (#3F 5,602)

2 AT -2
Table 2 Evaluating data.
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Fig.3 Effect on recognition performance by harmonic

structure reorganization and recovery by re-
training HMM parameters.
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Fig.4 Effect on recognition performance by HRTF and
recovery by F-char correction.
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Fig.5 Recognition Performance by HMM-LR re-trained
with binauralized training data.
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Fig.6 Effect on recognition performance by harmonic
structure grouping.
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Table 3 Five set of benchmarks of mixed sounds.

No. | 1% | ®H2¥F %35

1 o1 72 —

2 1 7k 2 —
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Table 4 Error rates caused by mixed sounds.

BET | HL1FEH | B2aH
1 76.19% | 95.50%
2 57.79% | 95.70%
3 56.39% | 94.70%
4 94.99% | 95.70%
5 94.99% | 95.90%
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Fig.7 Error reduction rates for benchmark 1.
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Fig.8 FError reduction rates for benchmark 2.
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Fig.9 Error reduction rates for benchmark 3.
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Fig.10 Error reduction rates for benchmark 4.
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Fig.11  Error reduction rates for benchmark 5.
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