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ABSTRACT

This paper proposes a novel localization algorithm for a UWB-embedded car key, by which its
LOS(Line-of-Sight) or NLOS(Non-Line-of-Sight) condition can be identified based on the Random Forest model
and hence its location can be precisely estimated. Most of existing studies utilize the method of analyzing data
collected in the LOS environment and predicting the position of objects when they enter the NLOS
environment. However, they do not work well in the cases of vehicular environments because it is not easy to
collect those data. In this paper, we presented an algorithm to correct errors based on the reliability of
measured distance information in each sensor by distinguishing the NLOS environment through the Random
Forest model using distance information measured in real-time. According to the experimental results, the
proposed algorithm have showed a high accuracy of 94.6% and very good perfomance in terms of localization

error, compared to the well-known error correction algorithm, Kalman-Filter.
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Fig. 1. Classification diagram of NLOS identification and Error correction for localization
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Algorithm. Error Mitigation.
Input. distance_data_list = [d.dy, d:,d,] where each 4, is an input.
dy is a distance of Anchor, to Tag

T

dy is a distance of Anchor, to Tng

dyis a distance of Anchory to Tng
h

dy is a distance of Anchor, to Ty

Output. State information S and
Coordinates generated using distance_data_list (xy)

Method.
begin
Deep_learning model <-- distance_data_list
if $=0 then // It means LOS
begin
ToA Algorithm <-- distance_data_list
return Coordinates
end
else then
begin
if ¢, is reliable then // Assume that | is most reliable
begin
delete most unreliable d, // Assume that ¢ is most unreliable
while true do
begin
dy ¢ dy - d,/100
dy <= dy - d4J100
Find_circle_intersection <+ dy,d,
if there's a circle_intersection on the circle made at o
ToA_Algorithm <+ [d,,dy,d,]
return Coordinates
end
end
end
end
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Fig. 7. Sudo code of proposal algorithm
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1. ookt A 2 A AR
Table 1. Accuracy of various machine learning models.
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Random Forest 94.6 %
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