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® WiFi

® Ultra-wideband

* Bluetooth

% Zigbee

5 visible Light

" Ultrasound

8 Acoustic Signal

° Radio-frequency identification
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! Residual weighting algorithm
12 Fusion

2 Semi-definite programming
1 Extended Kalman filter

15 polymerization degree

16 Compressed sensing

! Beacon

2 Distributed

® Received signal strength
4 Channel state information
® Fingerprinting analysis

¢ Angle of arrival

" Time of arrival

& Time difference of arrival
® Hypothesis test

0 Residual test
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® Weighted least square error
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ABSTRACT

In this paper, a device-based localization method is proposed based on the weighted least square error. The
most important challenge in localization is the effect of non-line of sight signals (NLoS) at reference nodes
which cause outliers and degrade the estimation accuracy of localization. To meet this challenge and avoid
such consequences, a new method is introduced based on the combination of weighted reference nodes
method and identification and elimination of the NLoS signals method. Another challenge is the dependency
of NLoS signals on the transmission environment. Based on this reason, obtaining a probability density
function (PDF) to analyze the behavior of NLoS signals is complex and time-consuming, specifically in
device-based localization methods that run on mobile wireless targets with limited battery. Therefore, in
this paper, a low-complexity method of identification and weighting of NLoS signals is proposed without
requiring priority knowledge regarding NLoS bias PDFs. In this method, the frequency of reference nodes
in different estimation groups is used to identify and weight the NLoS signals. Finally, the target location is
modeled via a constraint non-linear optimization problem and is solved through the Lagrange method.
Simulation results illustrate that the proposed method improves the performance of localization in
comparison to linear and nonlinear unweighted-localization methods. In the proposed method, 35% of
localization errors are lower than 0.25 m showing approximately 30% improvement in the localization
performance. Moreover, 95% of localization errors are lower than 2 m, and the performance increase by
20% in comparison to the unweighted-localization methods. In the case that the number of reference nodes
is small, the proposed method provides higher reliability in the location estimation and specifically, when
35% of reference nodes are the line of sight, the estimation accuracy is increased significantly.

Keywords: Localization, Weighted Least Square Eerror, Non-line of Sight Signals, Constraint Non-linear
Optimization.
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