ERHEBRZENAGFHEE IR
Development of a Marine Meteorological Observation
System using Smart Unmanned Vehicles
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Abstract

With the advancement of ocean observation technologies, smart unmanned vehicles equipped with
autonomous navigation and automated marine meteorological data collection capabilities can perform observation
tasks under extreme or hazardous sea conditions. These systems significantly enhance ocean monitoring capacity and
provide richer datasets that can improve weather and wave forecasting and reduce disaster-related losses. This study
aims to develop a marine meteorological observation system mounted on a smart vehicle and verify its stability and
accuracy through systematic testing, using the THETIS Smart Vessel as the testing platform. The data acquisition and
analysis system developed in this study demonstrated stable performance during laboratory testing and was
subsequently installed on the vessel. Three harbor trial voyages were completed, achieving a 100% data reception rate
and confirming the proper operation of the instruments and control systems. Offshore trials were then conducted, and
observational data collected onboard were compared with those from nearby buoys. The results showed consistent
trends across most parameters, including wind, waves, water temperature, and ocean currents. Correlations for wave
height, wind speed, and surface water temperature exceeded 90%. However, root mean square errors for wave period
and surface current speed were approximately 0.6 seconds and 0.11 mys, respectively, indicating areas for further
improvement. Preliminary verification confirms that the system is capable of stable and feasible marine
meteorological data collection, though additional data and validations are necessary to ensure the long-term reliability
of the observation system.
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