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Articulatory Data Acquisition

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

ÅTraditional techniques: 

ïCineradiographic(X-ray) imaging 

ïMagnetic Resonance Imaging (MRI)

dangerousN

slow acquisition rate



Articulatory Data Acquisition

ÅElectromagnetographycan help..
ïNot too invasive a technique

ïProvides information about the tongue and the 
palate.

ïAlmost unlimited quantity of articulatory data

ÅBut..
ïLimited number of fleshpoints...

ÅFirst, what is electromagnetography?



How it works?

Å A coil immersed into a magnetic field generates a current. 

Å Measuring the current provides the strength of the electromagnetic field.

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

Å Ą the sensor lies on a sphere

transmitter

coil (sensor)



3D Electromagnetography

ÅProposed by Zierdt(1993):

ï5 dof sensors (3 coordinates and two 
angles)

Å6 transmitters:
ÅS1, S3 and S5 parallel to X, Y and Z axis,

ÅS2, S4 and S6 in XY, YZ and XZ planes 
pointing the positions of S6, S2 and S1,

ÅOperating at different frequencies.
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Zierdt, A. (1993). Problems of electromagnetic position transduction for a 
threedimensionalarticulographicmeasurement system. FIPKM, 31, 137-141.



Calculating the sensor position

ÅThe magnetic field is approximatedby B-splines

functions on nodes covering the region 

ǿƘŜǊŜ ǘƘŜ ǎǳōƧŜŎǘΩǎ ƘŜŀŘ ƛǎΦ

ÅCause of errors:
ïTwo sensors becoming too close (and 

thus modify the magnetic field).

ïLocal minima capturing the solution.

ÅThe good news:
ïErrors can be easily detected (sensor trajectory becomes 

discontinuous)

ïMeasurements and computations are separated.

ïSeveral scientists are working on computation improvements.

See for instance T. Kaburagiand K. Wakahima(2005). Three-dimensional electromagnetic 
articulography: A measurement principle, JASA, 118(1), pp. 428-443



Existing systems
ÅCarstensAG 500 (designed mainly for speech):
ï12 sensors (5 dof), 200 Hz (sampling frequency)

ïA good knowledge about the technology

ÅNDI Aurora system (designed for surgery)
ï8 sensors (5 dof), 40 Hz (sampling frequency) 

ςshould be faster in the future.

ïNo calibration required



Carstens- AG500

ÅGrowing community among speech scientists

ÅSensors are better adapted to tongue gluing than NDI sensors.

ÅGood accuracy (Yunusova2008): 

ïmedian error 0.5 mm

ïMaximum error between 1 to 2mm

ïAccuracy depends on the region of the cube

ïBest accuracy at the center of the cube.

ÅY. Yunusova, J. R. Green, and A. Mefferd (2008). AccuracyAssessmentfor AG500, ElectromagneticArticulograph
J Speech Lang HearRes, publishedonline Aug22, 2008.
ÅChristian Kroos(2008). Measurement Accuracy in 3D Electromagnetic Articulography(CarstensAG500), International Seminaron 
Speech Production, Strasbourg



Acquisition of data



Sensorlayout

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

The further, the 
better: providing 
information about the 
back of the tongue.

Plus..
Å4 sensors on the lips
Å1 sensor on the jaw
Å3 reference sensors

4 sensors


