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1. Computer Systems

1) Local Area VAX Cluster (LAVC)
+ VAX 4000/500 central system

+ Engineering workstations

2) Microcomputer network (LAN)

» Macintoshes and PCs

» Printers and scanner

3) On-site computers
2. Specilized Hardware

1) Speech input/output devices

; Gradient

2) Physiological input systems

+ OX : FM tape to PSP

* Real time system (HART)
+ Physiological transduction devices

+ Magnetometer (EMMA)
+ Misc. : eye-tracker, etc.
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* Selspot system for movement tracking

« Tracks movements of infrared light emitting diodes (LEDs) in x- and y
dimensions using a special camera.

+ Signals are fed from the Selspot control unit to the input & offset control,
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Calibration is made by recording an LED being moved a known distance.

Velotrace

The Velotrace is used to record movements of the velum. The device is
inttoduced through the nose. An LED on the device is tracked using the
Selspot system.

Standard Selspot producers are used for recording.

Electropalatography

Records tongue-palatal contact patterns using an artificial palate with
implanted electrodes.

The signal is preprocessed in a recording adaptor before recording. In
addition, a special card has to be used in slot 15 of the Attenuation box with
separate cables. If the tape recorder is used, it should operate in Wide Band
mode and ata tape speed of 15 ips. If the EPG signal is input using HART,
it should not be filtered before sampling.

Transillumination

- Records light passing through the glottis to obtain an estimate of variations

in glottal area. Light is provided by a fiberscope positioned in the pharynx;
the amount of light passing through the glottis is sensed by a transducer
placed on the neck.

The signal from the transducer is preamplified and fed to the Input & offset
control. '

The signal cannot be calibrated on living subjects.

The preamplifier has DC and AC outputs. The former is used to record
articulatory movements, while the latter is used for vibrations.

Electroglottography

Measures modulations of current passing between electrodes placed on both
sides of the larynx. The modulations are related to variations in vocal fold
contact area.

The signal from the EGG unit is fed to the Input & offset control.

The EGG signal is usually high-pass filtered to remove DC variations and
allow easy recording of vibratory characteristics. ‘

Air flow (Rothenberg mask)

« Air flow is recorded through a mask with a wire mesh screen that provides

a linear resistance to air flow. The flow signal can be inversed filtered to
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obtain a representation of the glottal pulse.

The signal is fed from the amplifierto the Input & offset control. The
amplifier has a built-in inverse filter that can be bypassed.

Calibration is made by passing a known airflow through the mask using a
special calibration device (not very accurate). If the flow signal is to be
integrated to give a measure of volume, using HADES, the calibration should
be expressed in units per second.

Air Pressure

Air pressure is recorded with a catheter-tip transducer that can be placed in
the pharynx or in the mouth.

The transducer is connected to a control unit that runs on a battery - check
battery level before experiment. Tne signal is fed from the transducer control
unit -to the Input & offset control.

Calibration is made by immersing the transducer into known depths of water.

Repiratory movements (Respitrace)

Changes in the diameter of the rib cage and abdomen are recorded using
elastic bands wrapped around the subject.

The signals are preprocessed in a control unit which provides seperate
signals of rib cage, abdomen, and the sum of these, The preprocessed signals
are fed to the Input & offset control.
‘Calibration should preferably be done with a spirometer. Recordings of lung
volume using the Respitrace should be done with utmost caution.

Accelerometer

An Accelerometer provides an output signal that is proportional to the
acceleration of the device. In speech reserch, accelerometers can be placed on
the larynx to get a “clean” signal for FO measurements, or on the nose to get
a record that is purportedly related to "nasality”.

The accelerometer runs off a battery via a special~purpose connector. The
signal from the accelerometer is first fed into a preamplifier and from there
to the Input & offset control.

Perturbation system

The perturbation system is used to apply mechanical loads to articulators
during speech and examine the reponses to the perturbations. It consists of a
cage for restraining the subject, a torque motor to deliver the perturbation,
and electronics to control load, onset, and duration of the perturbation.
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- A program, PERT, is available that offers sophisticated control of perturbation
experiments. Standard myoelectric, kinematic, aerodynamic, and acoustic
parameters can be recorded in perturbation experiments.
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"Tongue movement mechanism in different speaking rates,”(1994), Kiyoshi
Oshima, Kiyoshi Honda , Seiji Niimi and Vincent Gracco.

"A case study into the aerodynamics of consonant production in running speech
of children,” (1994), Laura Koenig, Richard McGowan. [Work supported by
NIH]

"Articulatory changes following spectral and temporal modification in auditory
feedback,” (1994), Vincent Gracco, Dorothy Ross, Joseph Kallinowski, and
Andrew Stuart. :

"Magnetic resonance imaging (MRI) in vocal tract research: Clinical application,”
(1994), Carol Gracco, Clarence Sasaki, Richard McGowan , Elizabeth Tiemey
and John Gore. [Work supproted by NIH grant No.DC-00865, DC-01147,
DC-00044, DE-00121]

_'177 -



o] & vl

"An articulatory study of segmental complexity in alveolopalatals and palatalized -
alveolars,” (1994), Daniel Recasens and Joaquin Romero. [Work supported by
NIH grant No.DC-00121. HD-01994]

"Phase resetting in speech. I. Repetitive utterances,” (1994), Elliot Saltzman,
Anders Lofqvist, Jeff Kinsella-Shaw, Phillip Rubin and Bruce Kay. [Work
supported by NIH]

. "Time-dependent oral articulator responses to jaw perturbation,” (1994), Betty
Kollia, [Work supported by NIH grant No. DC-00121, DC-00594]

“Is intra-articulator speech coarticulation planned?” (1995), David Ostry and
Vincent Gracco. [Work supported by NIH grant DC-00594]

"Recovery of task-dynamic parameters with a mismatched articulatory model,”
(1995), Richard McGowan and Mindy Lee. [Work supported by NINDCD
grant 01247]

"Influences of stop consonant voicing on tongue, lip, and jaw movement
kinematics,” (1995), Anders, Lofqvist and Vincent Gracco. [Work supported by
NIH grant]

"" Articulatory activity and aerodynamics variation during voiceless consonant
production,” (1995), Laura Koenig, Anders Lofqvist, Vincent Gracco and
Richard McGowan. [Work supported by NIH]
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