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Open-domain automatic speech recognition (ASR) or text-to-speech synthesis (TTS) used
in voice application services is required to recognize or speak arbitrary words. Estimating
a pronunciation which connects a voice and word plays an important role to achieve it. In
this thesis, we propose a novel grapheme-to-phoneme (g2p) alignment and a novel g2p
conversion method to enhance a pronunciation estimation such as g2p conversion.

The joint multigram approach which is a famous g2p alignment used as preprocess in
g2p method etc. produces an alignment with fine-grained substrings which improve the
expressive ability over out-of-vocabulary (OOV) words, by imposing maximum lengths of
both graphemes and phonemes. Because an alignment degrading a performance in g2p
method etc. is generated by the forced segment by imposing the maximum lengths, we
propose the unconstrained many-to-mény alignment introducing city block distance to
achieve an alignment with fine-grained substrings without imposing the maximum lengths.
We also propose the extensions for our proposed alignment, which are parameter
estimation by n-best Viterbi training, and the mergence method in an incorrect alignment.
Our proposed alignment with extensions improved the expressivé ability over OOV words
with a 20.3% error rate reduction compared with the joint multigram approach.

Using our proposed alignment as a preprocessing, we propose g2p methods based on an
online discriminative learning method called structured Adaptive Regularization of
Weights (structured AROW) and structured Narrow AROW (structured NAROW), to
address the overfitting problem in a current state-of-the-art g2p method based on the
Margin Infused Relaxed Algorithm (MIRA). Structured AROW improves MIRA’s
overfitting problem not by extremely moving parameters, and by individually controlling
the move for each parameter by the confidence represented by second order statistics.
Structured NAROW improves the hyperparameter in structured AROW. Structured
NAROW significantly improves performances over MIRA on various g2p tasks.
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