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The study of in-cave communication was initiated following the disaster in
involving 13 youth football players and their coach, who were trapped inside Tham
Luang-Khun Nam Nang Non cave, Pong Pha subdistrict, Mae Sai district, Chiang Rai
province. This event revealed the limitations of wireless mobile communication
systems on VHF/UHF (Very High Frequency/Ultra High Frequency) frequencies, used
inside the cave for communication and rescue operations. It became evident that
these widely high-frequency radio communication systems were inadequate for
subterranean environments. Consequently, Through-The-Earth (TTE) communication
technology had emerged as a viable alternative. The TTE system involved the use of
earth-grounded antenna, with electrodes placed into the medium to induce electric
currents through the rock layers separating the cave’s interior from the exterior. This
thesis presented a study on the characteristics of electrodes to enhance the
performance of earth-grounded antenna. Prior studies indicated that electrodes with
good electrical conductivity was affected by factors such as material type, shape, and
burial depth-exhibit. Moreover, the mechanical strength of the materials was also
considered, particularly for use in cave environments. In this study, eight different
electrodes designs were analyzed, with the third design, featuring a hexagonal surface,
affected the most favorable results in terms of electrical resistance and conductivity.
According to the hypothesis, a larger surface area reduces the gap between the
electrode and the soil, such as gaps increase electrical resistance. Thus, the study on
suitable electrode characteristics would enhance the efficiency of earth-grounded

antenna in the future.
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