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An improvement algorithm for localization using adjacent node and distance variation

analysis techniques in a ship
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Abstract: Recently, with the rapid advancement in information and communication technology, indoor loca-
tion-based services(LBSs) that require precise position tracking have been actively studied with outdoor-LBS
using GPS. However, in case of a ship which consists of steel structure, it is difficult to measure a precise
localization due to significant ranging error by the diffraction and refraction of radio waves. In order to re-
duce location measurement errors that occur in these indoor environments, this paper presents distance com-
pensation algorithms that are suitable for a narrow passage such as ship corridors without any additional sen-
sors by using UWB(Ultra-wide-band), which is robust to multi-path and has an error in the range of a few
centimeters in free space. These improvement methods are that Pythagorean theory and adjacent node techni-
que are used to solve the distance error due to the node deployment and distance variation analysis technique
is applied to reduce the ranging errors which are significantly fluctuated in the corner section. The ex-
perimental results show that the number of nodes and the distance error are reduced to 66% and 57.41%, re-
spectively, compared with conventional CSS(Chirp spread spectrum) method.
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