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Articlatory Movement HMM Speech Recognition and Synthesis System

il for Multi-Modal Task Estimation
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In recent years, automatic speech recognition and synthesis systems are used in
various situations. However, it is essential to develop task estimation facilities that
enable intelligent agents to interact with human-beings in the real world. This
thesis focuses on two important functions of speech synthesis and task estimation to
extend the application range of intelligent agents.

Whether human speech production and perception run on a one-system or on

two-systems 1s an unsolved problem yet, however, recent brain studies stand for
one-system. Based on the idea of one-model system, the author has developed a
“one-model speech recognition and synthesis system” that uses a common acoustic
model of articulatory movement HMM (hidden Markov model) in both speech
recognition and synthesis. Conventional standard HMM-based speech synthesis
systems require a large amount of speech data collected from each speaker. On the
other hand, the proposed speech synthesizer uses speaker-unspecific, or
independent, articulatory movement HMMs that generate an articulatory-feature
(AF) sequence. The AF sequence is converted into a line spectrum pair (LSP)
sequence that represents vocal tract acoustic parameters by using a multilayer
neural network (MLN), then, the LSP sequence is fed into a digital filter, or LSP
synthesizer. The proposed method can reduce the amount of speech data when
designing the HMM synthesizer because speaker-independent HMM phone models
and a speaker- dependent vocal tract model are separated. The proposed method
outperforms a conventional method both in subjective and objective evaluations.
The author also focused on the design of “task estimation” facilities using the
information obtained from image data and spoken words. It is an essential function
for an intelligent agent to work in various situations through the collaboration with
humans. In the real world applications including home robot, we couldn’t always|
instruct, or program, robots, however, a few studies have conducted previously. In|
this thesis, the author proposes general approach that can estimate human’s tasks.
The proposed method represents a task vector using the frequencies of image objects
and spoken words in utterances appeared in the task. Then, the task vector is
converted into feature space of singular vectors by using LSA (Latent Semantic
Analysis). When recognizing an unknown task that contains image objects and
spoken words, an input task vector is mapped onto the same feature space and then,
the similarity between the input singular vector and the reference singular vectors of]
tasks. The proposed method has the merit that can detect a task in a short time
without estimating human behavior and intentions. The experimental results showed
the accuracy rate of 90 % within 40-seconds after starting the task.




