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In this study, to develop the technologies for radio wave applications in
highly lossy media, specifically in the ocean, we clarified the wave propagation characteristics in
sea water, and the design methods for antennas operating in sea water. We developed an underwater
positioning method using low-frequency radio waves. Particularly, we achieved significant research
results on the operation principles and design/measurement methods of the half-sheath dipole
antennas and the half-sheath loop antennas, which incorporate an insulation structure between

seawater and the antennas. We also developed a measurement method for evaluating the propagation
loss in sea water using pseudo-scale model experiments that consider lateral waves on the sea
surface. Additionally, we made progress in the development and improvement of underwater positioning
algorithms taking into account lateral waves. These accomplishments have been published In numerous

journal and conference papers.
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