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The roll motion of a general vessel, which is more influenced by resonance as compared to other motions, adversely affects the
passenger and hull, Therefore, reducing the roll motion through an anti—rolling system is critical, and most ships use various

devices such as anti—rolling tanks, bilge keels, and fin stabilizers to accomplish this,

this study, a simplified model is

developed for the application of an anti—rolling device for unmanned semi—submersible vessels, The applied anti—rolling device
is installed on the stern and stem of a ship using a pair of servo motors with added weight, and the motor is controlled through
the Arduino, The moment of the motor is designed and implemented based on a mathematical model such that it is calculated
through the restoring force according to the heel angle of the ship, The performance of the proposed system was verified by
utilizing the roll damping coefficient calculated by the free—roll decay test and logarithmic decrement method and was validated

by a towing tank test, The system is expected to be used for unmanned vessels to perform sustainable missions,
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Fig. 3 Proposed anti-rolling system’s operating flow chart

(c) USSV’s 3D printing model
Fig. 2 USSV’s hull model implementation(Lee et al., 2017) Fig. 4 Stable state and First condition
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Fig. 6 Return to Stable state
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Fig. 7 Time history curve of the free roll decay test
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