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 Introduction
In optical microscopy, three-dimensional (3D) imaging techniques play

an increasingly important role in biomedical applications. However, high-
speed and high-resolution quantitative characterization of transparent
and thick biological samples, such as observing the morphology of living
cells, fast dynamics in a large cell population, and tracking high-speed
cell motions, is still challenging.

To improve the imaging speed with limited camera acquisition speed
and without sacrificing the imaging quality, we present a single-exposure
three-dimensional label-free microscopy based on color-multiplexed
intensity diffraction tomography (IDT). In our method, three light-emitting
diodes (LED) in an annular programmable LED array with respective
R/G/B channels provide oblique illumination geometry matching the
numerical aperture of the objective precisely to maximize the phase and
absorption response at low and high frequencies. A color camera records
the light from each LED transmitted through the specimen, and three
monochromatic intensity images at each color channel are then
separated. In addition, we utilize a digital self-calibration program to
correct the LED’s spatial position and a cross-correlation algorithm to
match the chromatic aberration parameters of the objective. Experimental
results demonstrate that the proposed method has an excellent
performance in high-speed, label-free, high-throughput 3D microscopy
applications.
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