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Abstract

Intravital fluorescence microscopy provides real-time, high-resolution images in vivo, but motion artifacts from heartbeat and
respiration limit its wide range of applications. Here, we developed a system and motion reconstruction algorithm that can probe
and compensate for sample motion using a focus tunable lens. As a result, the focal plane that follows the predicted motion of
the sample can remain on the surface of the sample, generating in-focus movies. This method can minimize motion artifacts
induced by heartbeat and breathing of small animals under experiment without the necessity of an invasive stabilizer or additional
equipment. Therefore, the proposed method, which can be easily implemented in other microscopy systems, contributes to further
understanding of cell biological findings in moving organs.
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