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Abstract

Today, the widespread use of satellite equipment to determine the location of objects or persons is done in a commercial and
common way. Considering that the basis of satellite equipment is non-native and in the possession of foreign countries, in fact
as a result, crises such as political tensions or war, due to tracking or sending incorrect information, are unavoidable.
Information security is very important, especially in the military field. Also, accurate knowledge of geographic coordinates and
positioning of people and equipment are very important. The importance of this issue is evident especially in the case of
subsurface navigation where it is not possible to use GPS. In this project, we intend to investigate the possibility of subsurface
navigation independent of GPS and using magnetic maps and matching algorithms. Three methods KATO, ICCP and MSD
are presented, simulated and compared and RMSE values are calculated. Three matching algorithms were selected by the
collaborative research team of this project. You can see the results of these three algorithms in that these results of each
algorithm were the best results related to them. The KATO algorithm is a simple algorithm based only on a map and a search
area and the difference of magnetism of the matching sensor, and for this reason, as expected, it has a lower accuracy than other
algorithms. Both ICCP and MSD algorithms work based on the fact that the points obtained by the motion sensor and the
original points can be matched with each other by a rotation and a displacement.

In the results section, we show that ICCP has the best accuracy. The related system design is also discussed.

Magnetic map is the most important component of matching algorithms. All matching algorithms need to have the
magnetization value at every point of the map.

The main goal of this research is to implement and operationalize the positioning system in the discussion of navigation. In
determining the position using the magnetic field, the problems raised have been solved and it can be discussed as a positioning
system. Earth's magnetic field is present and available all over the planet, such as forest, water, desert, etc. which is considered
as a very important parameter. While magnetic field signals are available day and night and in any weather conditions. Also,
the possibility of jamming in the magnetic field is very difficult, which can even be said to be impossible. In addition, the
magnetic field can be measured using passive devices and there is no need for a signal to be sent.

It is very important to use a backup positioning system at times or places where global positioning system is not available.
Magnetic navigation methods or positioning using the Earth's magnetic field have recently attracted the attention of researchers
and military experts around the world.
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MSD, distance MSD from real point:369.6678
MSD, distance ins from real point:1120.2521
MSD, distance real from end peoint:0
MSD, passed length:8062.2577
MSD, sum of error:39368.0386
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MSD, distance MSD from real point:286.3041
MSD, distance ins from real point:860.3462
MSD, distance real from end point:0
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MSD, sum of elapsed time:0.16346
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