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Calibration of Material Properties to Dynamic Characteristic of Middle Ear
Finite Element Model
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Figure 1 Finite element model of middle ear with
boundary condition
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Table 1 Random variables selected for the validation

Random Variable Mean Standard deviation

Malleus Logl0(1.2E10) 10% COV

Incus Logl10(1.2E10) 10% COV

Stapes Logl0(1.2E10) 10% COV

Incudomalleolar
Logl0(1.2E10) 10% COV

joint

Incudostapedial
Log10(6.0E5) 10% COV

joint

Tympanicannular
Logl10(6.0E5) 10% COV

ligament

Cochlear fluid

Tympanic

Log10(70) 20% COV

Log10(3.34E7) 10% COV

membrane(tensa)

Tympanic

Logl0(1.11E7) 10% COV

membrane(flaccida)
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Figure 2 The umbo displacement transfer function

compared with those of experiments
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Figure 3 PDFs of the UDTF for middle ear FE
model (2800Hz)
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(1) S. Nishihara and R. L. Goode, 1996,
Measurement of tympanic membrane vibration in 99
human ear, Middle earm echanics in research and
otosurgery, pp. 91~93.
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