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Practical Speech Interfaces Based on Large

Vocabulary Continuous Speech Recognition®

Ryuichi Nisimura

Abstract

Since spoken language is considered to be one of the most effective means for
humans to communicate, it is for this reason that a speech interface is favorable to
realize a novel human-machine interface. Improvements of large vocabulary con-
tinuous speech recognition technology have brought certain usefulness to speech
interfaces. However, there are only few speech interface systems running in our
daily life. To investigate the reasons that prevent a speech interface from be-
ing used as a utility, this study introduces two research platforms, “ASKA” and
“Takemaru-kun”. By using them, field tests of speech interfaces are performed
to observe actual human-machine interactions in practical environments.

Firstly, as a preparation of this study, an automatic building procedure of
task-specific N-gram language models is proposed. This is necessary in order
to develop the field test system with the sufficient speech recognition accuracy.
This procedure consists of collecting text corpus for model learning, building
topic-dependent N-gram models, task decision operation by merging the models
and applying network grammars to the merged model.

The next step, this thesis describes an overview of ASKA, a humanoid robot
with a spoken dialogue developed as a computerized receptionist in our university.
ASKA can recognize user’s question utterances, and answer the user’s question

by text-to-speech synthesized voice with hand and head gestures.

*Doctor’s Thesis, Department of Information Processing, Graduate School of Information
Science, Nara Institute of Science and Technology, NAIST-IS-DT0161030, March 24, 2004.
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An overview of the Takemaru-kun system and its speech related parts are also
explained. The analysis result of 1,362 minute length utterances collected via its
field test is shown. Takemaru-kun system is a speech-oriented guidance system
located at the Tkoma-City North Community Center. It has been operated daily
from November, 2002, and collecting utterances from actual users with a wide
variety of ages and both genders. Although the tendency of utterance contents is
different between adults and children, the analysis result shows that this system
is used effectively. In the evaluations with extracted samples of adult voices, 86%
word accuracy and 76% response correct rate are observed. However, inadequate
accuracy of recognition rate and response rate for child voices are clarified.

Lastly, this thesis proposes an automatic approach discriminating speakers be-
tween adults and children, which is based on a statistical learning. It realizes
a flexible spoken dialogue to both adult and child users. It becomes impossible
to disregard the increase of child users when the system is installed in a public
place. This proposal aims at an improvement in convenience of speech interfaces
for child users. As for parameter vectors in machine learning, acoustic and linguis-
tic properties extracted from speech recognition logarithm likelihood are adopted
to discriminate user’s age group. Although GMM-based recognition uses only
acoustic properties, this method can also consider linguistic properties. In the
experiments with the SVM-based screening, we obtained 94.6% discrimination
accuracy to the actual users’ utterances. 8.2% improvement of using linguistic
properties is observed. Also, to improve child speech recognition, collected ut-
terances are applied to train recognition models. The experimental result shows

12.5% improvement in child speech recognition accuracy.

Keywords:

robot speech interface, public use speech interface, large vocabulary continuous
speech recognition (LVCSR), task suitable language model, field-test, adult and

child speaker discrimination
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