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ABSTRACT 

This research aims to develop a water level data buoy and to validate tide and ocean waves data 
obtained by using the real-time precise point positioning (RT-PPP) technology. The lightweight water 
level data buoy had been developed. It was proved to be capable of conducting real-time, full-time, 
and continuous observation in offshore area. Besides, we found that by using the RT-PPP technology 
on the water level data buoy, the tide data were obtained. The root mean square error was 0.09 m and 
the mean absolute error was 0.07 m. We also found that the shape of curve of time-series raw data of 
the GNSS (global navigation satellite system) antenna heights by using the RT-PPP technology were 
consistent with that by utilizing the VBS-RTK (virtual base station real-time kinematics) positioning 
technology. However, sometimes the time-series raw data of heights from the RT-PPP technology 
were drifting. Furthermmore, the data of significant wave heights and peak wave periods by utilizing 
the RT-PPP technology on the water level data buoy were validated to be correct. According to our 
studies, whenever the 4G signal is well enough, we suggest that the VBS-RTK positioning technology 
is the first priority to be utilized on a water level buoy. On the other hand, the RT-PPP technology is 
feasible if the drifting of time-series raw data of heights is filtered. 
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VBS-RTK (virtual base station real-time kinematics) 

GNSS (global navigation satellite system)

RT-PPP (real-time precise point positioning)
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