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Introduction

• Using a model-based method of articulatory synthesis, outlines of the
midsagittal vocal tract provide a substantial basis for simulating human
speech production.
• A speech synthesizer has been programmed in MATLAB, which, in the
long term, will output sound signals corresponding to given inputs of
dynamically changing vocal-tract shapes, obtained through real-time
magnetic resonance imaging data from several speakers.

Methodology
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• The synthesizer generated vowel-consonant-vowel sound sequences,
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• Articulatory synthesis: Synthesis of speech acoustics by simulation of
the physics of the propagation of sound in the vocal tract and the
dynamics of the vocal-tract shaping. The time-domain simulation was
developed by Maeda [1].
• Vocal-tract data: Vocal-tract area function dynamics for vowelconsonant-vowel sequences were generated by interpolating area
functions for static vowels and consonants derived from MRI data by
Story and Titze [2]. Inputs describing the area of the glottis were
derived by rules described by Maeda [3] and Toutios and Maeda [4].
Vocal-tract area for vowel /a/
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and collateral.

Results

• The synthesizer creates a consistent glottal pulse comprised of slowand fast-varying components, given data representing the amplitudes
of each component, the frequency of glottal vibration, and a variable
sampling frequency, to simulate the noise source emitted from the
vocal cords, using empirical rules developed by Maeda [3].
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Simulated glottal area of voiceless VCV sequence /asi/
• The glottal signal is passed through a series of acoustic equations
simulating a dynamically changing lumped electrical transmission-line
network derived from the provided vocal tract shape dynamics.
• The network consists of three segments – the vocal tract prior to the
nasal branching point, the vocal tract beyond the nasal branching
point, and the nasal tract – and is solved at any point in time with a
backward substitution and elimination procedure, which also accounts
for earlier states of the network.
• The output is the volume velocity at the exits of the lips and nostrils.
The final speech signal is given by the differential of the sum of these
velocities.

Vocal-tract area functions for /a/ and /s/ on the basis of data from [2]

Synthesized speech signal for VCV sequence /asi/

Conclusion

Formal Monogram Combination

Formal logotypes
are to be used in the
most formal academic applications
such as certificates,
legally sanctioned
documents and formal invitations.

• Thus far, acoustics of vowel-consonant-vowel sequences have been
synthesized on the basis of MRI data. Expansion to synthesis of short
sentences is currently under investigation.
• With further developments, this synthesizer could potentially produce
fully comprehensive text-to-speech simulation, using available vocalThe minumum required space around all logotypes is half
tract data to generate more realistic and extensive
articulatory
the logotype’s
height on all sides as shown above.
synthesis results.
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• The area functions were effectively modified to replicate a variety of
consonants. Fricative consonants were created by modifying the area
functions for plosives and adding automatically friction noise in the
vocal tract when correct aerodynamic conditions were met.
• Nasal consonants were synthesized using the area functions for
plosives, by accounting for the shape of the nasal tract and the
velopharyngeal port opening.
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