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(54) Title: A DEVICE AND PROCESS FOR GENERATING AND MEASURING THE SHAPE OF AN ACOUSTIC REFLECT 'ANCE
' CURVE OF AN EAR

(57) Abstract

A device or a process for analysis of
acoustic reflectance of components of an ear
involves directing, into the ear canal, acoustic
waves covering a range of frequencies includ-
.ng resonance frequencies of ear components-
such as the tympanic membrane. Measure-
ments are made without pressurizing the ear
canal and contact between the device and the
ear does not need to be air-tight, Accordingly,
the patient experiences essentially no discom-

“fort from use of the device. The device de-
tects and combines the incident and reflected
waves to produce what is called an acous-
tic reflectance curve. The shape of a region 21~ \y 2144
of the acoustic reflectance curve is electroni- \ YRANSOUCER INPUT

cally measured in order to obtain an indicator

of ear condition which is substantially inde-

| pendent of a line of sight between a sound

source and the tympanic membrane. msmdmtorisbasedonamuummemofﬂw monmcechamctensuc.orﬁ'eedomofmonon, of
the tympanic membrane or other ear component being analyzed. One such measurement is the rate of change of the acoustic reflectance
_ with respect to frequency. Since resonance typically causes a null to appear in the acoustic reflectance curve, this measurement of the rate
of change is particularly informative if measured around the null. The rate of change measured around the nuil may be presented as an
- angle measurement, a gradient or slope measurement, a width measurement, or other form of measurement of the shape of the null. In
one embodiment, the steepest slopes on either side"of a null are used to define an angle, herein called a spectral gradient. Diagnosis of an
ear pathology, such as abnormal pressure or presence of fluid in the middle ear or such as conductive hearing loss, may be based on this
measure alone. Because of the rate of change of an acoustic reflectance measurement is relatively constant for a’ glven ear, regardless of
the quality of the line of sight to the tympanic membrane, the effect, if any, of user training on such measurements is significantly reduced.
Accordmgly, the process and device of the invention are useful in many kinds of diagnostic situations with Tespect to ear pathology, but
particularly in those mvolvmg screenmg of the ears of young children for common pathologles such as otitis media, even by untrained
personnel,

l o

‘ i
——an eef cnvmes !
EAR CANAL L. __...C —

24 27 _
MICROPHONE : 2
26 ouTPUT :

-~

-

-




