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Piecewise-Linear Transformation—based HMM Adaptation
for Noisy Speech
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This paper proposes a piecewise—linear transformation method for noise adaptation
of phone HMM. Various noises are clustered according to their acoustical property and
signal-to—noise ratios (SNRs), and noisy speech HMM is made for each clustered noise
condition. Based on the likelihood maximization criterion, the HMM which best matches
an input speech is selected and further adapted using the MLLR method. The proposed
method was evaluated by recognizing noisy broadcast—news speech. It was confirmed that
the proposed method was effective in recognizing numerically noise—added speech as well
as actual noisy speech uttered by a wide range of speakers under various noise
conditions.
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Fig. 2: Recogniti on results by noise-cluster HMM
selection for Test-1 (crowd noise-added speech).
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Fig. 3: Recogniti on results by noise-cluster
HMM selection for Test-1
(exhibition hall noise-added speech).
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Fig. 4: Recognition results by noise-cluster
HMM selection for Test-2.
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Fig. 5: Recognition results using PLT for Test-1
(crowd-noise-added speech).
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Fig. 6: Recognition results using PLT for Test-1
(exhibition hall noise-added speech).
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Fig. 7: Recognition results using PLT for Test-2.
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Fig. 8: Recognition results using PLT for Test-1

(crowd-noise-added speech, SNR: 10dB).
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Fig. 9: Recognition results using PLT for Test-1
(crowd-noise-added speech, SNR: 150B).
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Fig. 10: Recognition results using PLT for Test-1
(exhibition hall noise-added speech, SNR: 10aB).
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Fig. 11: Recognition results using PLT for Test-1
(exhibition hall noise-added speech, SNR: 15aB).
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Fig. 12: Recognition results using PLT for
Test-2 (number of noise clusters: 28).
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Fig. 13: Recognition results using PLT for Test-2
(number of phone clusters: 1).
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