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Currently, the positioning technology using the Global Navigation Satellite
System (GNSS) has been commonly used and continuously developed. GNSS is a
collective term for different types of satellite navigation systems globally used like
GPS, GLONASS, Galileo, BeiDou and etc. GNSS-based systems can access such
multiple satellite systems at all times for better accuracy, redundancy, and availability.
However, these systems can provide the most efficiency when they are utilized in the
open area. Whereas inside the caves have the environment cannot receive a data signal
from any satellite. Therefore, the GNSS cannot directly be applied for positioning in
caves. In this thesis, propose the positioning method inside the cave using the Geodesy
technique, referring to an accurate position outside the cave obtained from the GNSS.
The Geodesy technique needs the correct data such as the displaced distance and the
azimuthal direction from a reference point using laser distance meter and electronic
compass, respectively. Finally, these data are used to calculate the latitude and
longitude of the position at the destination point. To accurately calculate the endpoint,
the first reference position from the satellite must approach the exact value. Therefore,
this thesis also studies the position error from satellite navigation affected form the
various factors in order to reduce the position error of the calculated result inside the

cave.
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