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Micro Vibration Measurement in a Latex Sample Mimicking
the Tympanic Membrane Using Micro Vibro Tomography
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Abstract

In this paper, we propose a micro vibro tomography(MVT) method, that can be used to visualize two-dimensional cross-sectional
images and micro-vibration tomographic images in real time in a non-contact and non-destructive manner. The proposed method is based
on the optical coherence tomography(OCT) technique, with an additionally customized image processing algorithm. The proposed
method can detect the micro-motions or vibrations in sample structures by measuring the phase shift variations in the sample structures.
In this study, we show the potential capabilities of the proposed MVT system for measuring the micro-vibrations generated when sound
waves in a frequency range of 2~5 kHz are applied to an 80-um thick latex phantom, which mimics the changes in physical structure
of the human tympanic membrane while hearing. Additionally, three-dimensional volumetric images of the MVT method were recorded
to observe the surface morphological changes in the surface of the phantom sample which mimics the human tympanic membrane while
hearing.
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Fig. 1. Tympanic membrane mimic sample setup schematic.
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Fig. 5. MVT surface vibration images of tympanic membrane

mimic sample vibrated by each sound waves, respec-
tively.
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