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A Frequency Domain Analysis of Corneal Deformation by Air Puff

Ho-sik Hwang®, Byeong Ha Lee”, Chang Su Lee™™

Abstract

Intraocular pressure is measured after a cornea air puff by observing biomechanical properties such as
thickness or displacement of the cornea. In this paper, we deal with a frequency domain analysis of corneal
deformation in the air puff tonometry that is used to diagnose glaucoma or lasik. We distinguish the patient from
the normal by measuring the oscillation frequency in the neighborhood of the central cornea section. A binary
image was obtained from the video images, and cornea vertical oscillation profile was extracted from the
difference between the vertical displacement data and the curve fitting. In terms of Fourier transform, a vibration
frequency of 479.2Hz for the patient was obtained as well as more higher 702.8Hz for the normal due to stiffness.
Hilbert-Huang transform’s empirical mode decomposition generally describes local, nonlinear, and nonstationary
data. After the data were decomposed into intrinsic mode functions, a spectrum and power were analysed.
Finally, we confirm that the patient has 6 times more higher power ratio for the specific intrinsic mode function
between the patient and the normal.
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