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In this study, we solved the following problems in scanning probe microscopy
(SPM) on ice surfaces: (1) correction of thermal drift when temperature changes, (29 speed-up of
the measurement, and (3) automatic adjustment of the SPM tip, by using software technology including
machine learning. For (1), we established a thermal drift correction method using the feature point
extraction method, which enabled observation at the same field of view for up to three days. For
(2), we have demonstrated that the measurement time can be reduced to one-eighth without hardware
modification by speeding up the measurement through data completion using compressed sensing. For
(3), we developed a fully automatic probe adjustment technique using machine learning.
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