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SHORT-TERM GOALS /

* Verify impact of ear canal on headphones’ electrical impedance is measurable

* Investigate influence of dimensions of ear canal simulators on electrical
Impedance

 Establish a relation between electrical impedance and pressure at the
“eardrum’
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MEASUREMENTS




EAR CANAL SIMULATORS

 CONSTANT VOLUME (variable length & diameter)
 CONSTANT DIAMETER (variable volume & length)
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CONSTANT VOLUME







Mean Impedance (Normallsed @ 10Hz) - Constant Volume (2cc)
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Mean Impedance (Normallsed @ 10Hz2) - Constant Volume (2cc)
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CONSTANT DIAMETER
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Resonant Frequency - Constant Diameter (8mm)
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CONCLUSIONS




SHORT-TERM GOALS /

» Ear canal impact on headphones’ electrical impedance is measurable

« Ear canal dimensions affect the electrical impedance

* Relation between electrical impedance and pressure at the “eardrum”™



NEXT STEPS /

 Calculate the ear canal volume based on impedance measurements using
Thiele-Small parameters

» Compare the results with the estimations obtained with a tympanometer



LONG-TERM GOALS /

 Extract information about ear canal dimensions and pressure at the eardrum
from electrical impedance measurements

» Extend the work to different types of headphones and human subjects



APPLICATIONS

* Exploit the knowledge for diagnostics and leisure purposes
* Detect potentially harmful listening habits
* Headphones design

* Sound personalisation
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