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Construction of Autofocus Microscope Using Open-source Software and Hardware

KATOH Kazuo
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Abstract: The autofocus system of a microscope can adjust the focal position automatically and
accurately, and it is a useful tool for time-lapse photography and determining the focal positions of
samples. However, the autofocus microscope has complex structures and is an extremely expensive
equipment. Here, we report the construction of a relatively simple and low-cost focus-stabilization
system using open-source software (Micro-Manager, Univ. California, San Francisco, CA) and
open-source hardware (pgFocus, University of Massachusetts, MA). Using the returned laser beam
after irradiation of the evanescent field in a total internal reflection fluorescence microscope, we
constructed an extremely high-precision autofocus microscope for observing high-magnification
fluorescent images. Although adjusting and stabilizing the focal position is difficult in a total internal
reflection fluorescence microscope, the autofocus system developed using open-source software and

open-source hardware allowed us to capture well-focused time-lapse images easily.
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