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Speech Recognition Algorithm
Strengthening N-gram Probability with Task Grammar

Ryosuke TSURUMI Akinobu LEE Hiroshi SARUWATARI Kiyohiro SHIKANO

Abstract

In speech dialogue systems, both word N-gram model and written network grammar are
mainly used as language models. Since a word N-gram model is a statistical language model,
it is practically feasible for various speech expressions and even for an out-of-task utterance.
However, it needs a large amount of training text and also cannot express sentence-level
constraints. The written grammar, on the other hand, is a deterministic expression of sen-
tence patterns and thus can result in accurate recognition if the content of an utterance
is literally acceptable to the grammar. However, it easily fails when the utterance is out
of grammar, In this paper, we propose a speech recognition algorithm using both word N-
gram and network grammar, which strengthens N-gram probabilities dynamically by using
word-pair constraint. By enhancing the connection of N-gram words that are allowed to
be connected in the grammatical constraint, in-task utterances that are expected by the
system can be recognized more accurately, while keeping the feasibility of N-gram against
unexpected utterances. We evaluated this method in a robot receptionist task, and improve-
ments of word accuracy from 82.4 % to 88.0 % was achieved. Comparison with enhancement
without word context, enhancement per sub-topic task, effects for unknown word entries,
and static modification of probabilities are also investigated.

Key words Dialogue Speech Recognition, Decoder, Julius, Grammar
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