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Articulatory Data Acquisition

A Studying speech production from an
articulatory point of view requires a lot of
articulatory data.

A Traditional techniques:
I AneradiographidXxray) imaging:langerousN
I Magnetic Resonance Imaging (MRb} acquisition rate
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ArticulatoryData Acqguisition

A Electromagnetographgan help..
I Not too invasive a technigue

I Provides information about the tongue and the
palate.

I Almost unlimited quantity of articulatory data

A But..
I Limited number ofleshpoints..

A First, what islectromagnetography



How It works?

A A coil immersed into a magnetic field generates a current.
A Measuring the current provides the strength of the electromagnetic field.

A The magnetic field strength in a receiver is inversely proportional to the
cube of its distance from a transmitter.

A A the sensor lies on a sphere
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3D Electromagnetography

AProposed byierdt(1993):

I 5dof sensors (3 coordinates and two
angles)

26 transmitters:
AS1, S3 and S5 parallel to X, Y and .

AS2, S4 and S6 in XY, YZ and XZ pl.
pointing the positions of S6, S2 anc

AOperating at different frequencies. s

Zierdt A. (1993)Problems of electromagnetic position transduction for a
threedimensionalarticulographicmeasurement systemFIPKM, 31, 13741.




Calculating the sensor position

A3

A The magnetic field is approximatég Bsplines
functions on nodes covering the region~__, » =
6 KSNBE G(GKS &dzwa2S0i Q:

A Cause of errors:

I Two sensors becoming too close (and
thus modify the magnetic field).

I Local minima capturing the solution.

A The good news:

I Errors can be easily detected (sensor trajectory becomes
discontinuous)

I Measurements and computations are separated.
I Several scientists are working on computation improvements.

See for instancé&. Kaburagand KWakahima(2005).Threedimensional electromagnetic
articulography. A measurement principleJASA, 118(1), pp. 4243



EXisting systems

A CarstensAG 500 (designed mainly for speech):
I 12 sensors (8of), 200 Hz (sampling frequen s
I A good knowledge about the technology

A NDI Aurora system (designed for surger
I 8 sensors (8lof), 40 Hz (sampling frequency)
¢ should be faster in the future. _ .
I No calibration required ) "ff—%jf -

MagTrax probe MagTrax 6DOF



Carstens AG500

A Growing community among speech scientists
A Sensors are better adapted to tongue gluing than NDI sensor:

A Good accuracgrunusov2008):
I median error 0.5 mm
I Maximum error between 1 to 2mm
I Accuracy depends on the region of the cube
I Best accuracy at the center of the cube.

AY.Yunusoval. R. Green, and Mefferd (2008).AccuracyAssessmentor AG500 ElectromagneticArticulograph

J Speech LaridearRes publishedonline Aug22, 2008.

AChristianKroos(2008).Measurement Accuracy in 3D Electromagnefitticulography(CarstensAG500, InternationalSeminaron
Speech Production, Strasbourg



Acquisition of data




Sensolayout

4 sensors
The further, the
better: providing
information about the Plus..
back of the tongue. A4 sensors on the lips
4 sensors A1 sensor on the jaw

A3 reference sensors

The sensors are located at thadsagittalplane, approximately
1.6, 3.6, 5.2and 7cm, respectively from the tongue tip.



