Journal of Institute of Control, Robotics and Systems (2013) 19(7):633-639

http://dx.doi.org/10.5302/J.ICROS.2013.12.1852 ISSN:1976-5622 elSSN:2233-4335

AHelEE J|dt RMLAXFEE

flet =g HH sl
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Abstract: Several estimation methods used in the range measurement based wireless localization area have individual problems.
These problems may not occur according to certain application areas. However, these problems may give rise to serious problems in
particular applications. In this paper, three methods, ILS (Iterative Least Squares), DS (Direct Solution), and DSRM (Difference of
Squared Range Measurements) methods are considered. Problems that can occur in these methods are defined and a simple hybrid
solution is presented to solve them. The ILS method is the most frequently used method in wireless localization and has local
minimum problems and a large computational burden compared with closed-form solutions. The DS method requires less processing
time than the ILS method. However, a solution for this method may include a complex number caused by the relations between the
location of reference nodes and range measurement errors. In the near-field region of the complex solution, large estimation errors
occur. In the DSRM method, large measurement errors occur when the mobile node is far from the reference nodes due to the
combination of range measurement error and range data. This creates the problem of large localization errors. In this paper, these
problems are defined and a hybrid localization method is presented to avoid them by integrating the DS and DSRM methods. The
defined problems are confirmed and the performance of the presented method is verified by a Monte-Carlo simulation.
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