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Volumetric Data Restoration of Inner Ear Sensory Epithelia Based on Sparse Modeling

with Multifrequency Swept Optical Coherence Microscope
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1. The multifrequency swept (MS) optical coherence
microscope (OCM). This equipment utilized broadband
light source (e.g. a super luminescent diode (SLD) or a
supercontinuum source (SC)) with Fabry-Perot filter that
generated multifrequency components (i.e. optical comb) in
frequency domain. The depth scan along z-axis was
performed by sweeping the frequency interval of the comb.
The interference images were captured by a highspeed
CMOS camera.
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2. Volumetric image of a live guinea pig’s inner ear
sensory epithelium obtained by MS-OCM without the
restoration. (A) y-z slice at the center of x. (B) Z direction
sequence (i.e. A-scan) at the center of x-y en-face image.
(C) reconstructed volumetric image.
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3. Restored result using NSOLT. (A) y-z slice at the
center of x. (B) restored A-scan data at the center of the
en-face image. (C) 3D representation.
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