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Currently, wireless communication systems play a crucial role in human life
and are widely used, with rapid development and expansion in the past. The wireless
communication technology has evolved quickly, adopting different usage patterns and
capabilities. Therefore, wireless communication is seen as a significant factor that
greatly facilitates communication, including its applications within caves, such as search
and rescue operations and assistance to disaster victims. In cave environments,
communication devices often operate in high-frequency ranges, resulting in shorter
communication distances due to wave reflection. However, in the low-frequency
range, when waves encounter cave walls, diffraction occurs, allowing them to
propagate along the walls. The most crucial aspect is the skin depth of low-frequency
waves, which enables them to penetrate the cave wall if it has high conductivity.

Hence, this thesis investigates the enhancement of the efficiency of small loop
antennas for mid-frequency range operations, specifically at the operational frequency
of 350 kHz for ground wave reception within caves. The study involves arranging the
antennas in an array and increasing the number of small loop antennas, such as 1
element, 2 elements, and 4 elements, to improve the performance. The research
identifies the suitable placement and configuration of these antennas and determines
that a vertically arranged array of 4 elements, Type E, yields a signal power reception
of -33.1 dB. This is compared to a vertically arranged 1-element configuration, which
has a signal power reception of -52.9 dB, indicating an approximate increase in signal

power reception by 19.8 dB.
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