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High-resolution and high-throughput Raman spectroscopic imaging using structured
illumination and compressive sensing

Kimachi, Hirohisa
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In this study, we aimed to develop a two-dimensional Raman spectroscopic
imaging microscope that combines structured illumination method and compressive sensing technique
for high-spatial resolution and fast two-dimensional mapping of material phases, stresses and
strains in the observed region. First, the optical system for structured illumination using a laser
(wavelength 488nm) was constructed and the obtained images were compared with results from optical
simulations. Then, the possibility of two-dimensional Raman spectroscopic imaging using structured
illumination method was examined. Next, the Raman spectrum was reconstructed from the weak Raman
spectrum with low signal-to-noise ratio by compressed sensing technique. we developed the technique
to reconstruct the two-dimensional Raman image from the signal obtained by one-time two-dimensional
structured illumination. This technique was applied to reconstruction of the three-dimensional

strain image.
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