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Fast and direct super-resolution imaging

Weisong Zhao!
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Abstract :  Super-resolution (SR) imaging with high-throughput is invaluable to fast and
high-precision profiling in a wide range of biomedical applications. However, prevalent SR
methods require sophisticated acquisition devices and specific imaging control, and may cost a
fairly long time on a single field-of-view. These essentially increase the construction difficulty,
including challenges in imaging throughput, system establishment, and automation. Using the
natural photophysics of fluorescence, fluctuation-based microscopy techniques (SOFI) can
routinely break the diffraction limit with no need for additional optical components, but its long
acquisition time still poses a challenge for high-throughput imaging. Here, we propose an SR
method based on the Auto-Correlation with two-step Deconvolution (SACD) that reduces the
number of frames required. It only needs 20 frames for twofold 3D resolution improvements,

while the SR optical fluctuation imaging (SOFI) needs more than 1,000 frames. By capturing raw



images for ~10 minutes, we record an SR image with ~128 nm resolution that contains 2.4
gigapixels covering an area of ~2.0 mm X 1.4 mm, including more than 2,000 cells. Overall, as an
open-sourced and parameter-free module, we anticipate SACD can offer a direct access to make
SR easier, which may facilitate the biology studies of cells and organisms in high-throughput and
low-cost.
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