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Abstract A new speaker adaptation method based on subspace modeling is proposed. After performing eigen-voice

(EV) analysis and finding the speaker subspace, another low dimensional subspace is found in the phone space. The new

subspace can capture the inter-speaker variability as well as intra-speaker variability of the hidden Markov model (HMM)

model parameters. This joint speaker-phone subspace is both robust and compact. In large vocabulary continuous speech

recognition experiments, the new method showed better unsupervised adaptation than the baseline maximum likelihood

linear regression and clustered maximum-likelihood linear basis adaptation method, especially when the adaptation data

were less than 30s.
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Fig.1 The construction of the joint “speaker-phone” subspace
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Fig.2 The decomposition of the second Gaussian component for the second speaker
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Fig.3 The distribution of the first 150 eigenvalues in the

principal component analysis of the phone space
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Table 1  Unsupervised speaker adaptation results (recognition rates of tonal syllables)
SPEINARIE 3
B 3R 5V B
1 2 4 6 8 10

MLLR > 392 53.04 53.17 55.53 55.71 56.29 56.76
CMLLB 20 53.90 54.05 54.20 54.18 54.45 54.22
JSPS-50 20 54.74 55.48 55.60 55.71 55.83 55.83
JSPS-100 20 54.87 55.27 55.31 55.48 55.62 55.71
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Table 2  Unsupervised speaker adaptation results (recognition rates of toneless syllables)
SPLINASIE3
B LY 5 SR
1 2 4 6 8 10

MLLR > 392 76.21 76.67 78.30 78.91 79.02 79.82

CMLLB 20 76.94 77.40 77.59 77.53 77.59 77.63

JSPS-50 20 77.79 78.09 78.39 78.58 78.66 78.66

JSPS-100 20 78.01 78.39 78.54 78.60 78.75 78.81
/[\ EE % /[\ ﬂE Jlgé %E sz Fﬁ % g‘ 'TE ﬁ_ E(J 72% i& ﬁ E fFfC z 2 Woodland P C. Speaker adaptation: techniques and chal-
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13 S T TN o2 KT I I N =
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B0 50, B a5 LA v B 2 58w BRI T 2 R R
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