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Study on hull fouling evaluation model by topological data analysis of multiple
time series data
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We used a rotating cylinder test apparatus using fresh water to measure ,
under various rotaing speed, operating conditions such as surface friction coefficient, rotational
torque, and power consumption of cylindrical test specimens with different attachment states of
aquatic organisms such as barnacles created by immersing them in actual marine environments . We
obtained time-series data and applied persistent homology to the attractors of the measured
time-series data to extract characteristic values of the operating conditions such as rotational
torque, and created a learning model to identify differences in surface irregularities of the
rotating cylinder test specimens using support vector machines. Applying the learning model created
using time-series data from the rotating cylinder test, we confirmed that this analysis method can
accurately identify differences in the surface conditions of the test specimens.
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