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Speaker Normalization Using Linear Transformation of

Vocal Tract Length Based on Maximum Likelihood Estimation

JUN ROKUI,* MITSURU NAKAI,+ HIROSHI SHIMODAIRA
and SHIGEKI SAGAYAMA

Vocal tract length normalization (VTLN) is one of the popular speaker adaptation tech-
niques for speech recognition. The present study proposes a new VTLN algorithm in which
expectation-maximization (EM) based parameter adaptation of HMM to vocal tract length
is achieved in the mel-cepstral domain by utilizing a linear transformation model. Compared
to other existing approaches based on bi-linear transformation for VITLN where a specific
non-linear frequency warping function is employed in the spectrum domain and parameter
adaptation of HMM is carried out in the cepstral domain, the proposed approach assumes a
linear frequency warping with a single scaling factor and equivalent operation is modeled in the
mel-cepstral domain by using a first order Taylor series approximation. The proposed scheme
demonstrates significant improvement of recognition performance in a speaker independent
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word recognition task.
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Table 1 Experimental condition (1).
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Fig.1 Isolated word recognition results based on speaker
independent model.
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Table 2 Experimental condition (2).
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Fig.2 Word accuracy rate based on the gender

dependence model.
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Fig.3 Word accuracy rate of VITLN-R, MLLR, and the
proposed method.
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Table 3 Experimental condition (5).
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Fig.4 Word accuracy rate obtained with MFCC
dimensions.
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coefficient.
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