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A target localization algorithm in NLOS environments

QI Xiaogang'?, ZHANG Haiyang', WEI Qian'

(1. School of Mathematics and Statistics, Xi’dian University, Xi’an 710071, China; 2. Ningbo Information Technology Institute, Xi’
dian University, Ningbo 315200, China)

Abstract: The location information of robots, UAVs, and other intelligent systems is crucial. This paper mainly studies
the target location problem based on TOA ranging in the non-line-of-sight (NLOS) environment. In the process of mod-
eling, the influence of NLOS error on positioning precision is restrained, and the form of the localization problem is
coupled with a generalized trust-region subproblem (GTRS) framework. Instead of joint estimation of the location and
balance parameter of the object nodes, an iterative refinement idea is adopted, and the algorithm can be solved quickly
and effectively by dichotomy. In contrast to existing algorithms, the proposed algorithm does not need information about
the NLOS path. In addition, unlike most existing algorithms, the proposed algorithm has a low computational complex-
ity and can meet the need of real-time localization. The simulation results show that the proposed algorithm has stable
NLOS error mitigation capability and a good balance between localization performance and algorithm complexity.
Keywords: target localization; non-line-of-sight (NLOS); time-of-arrival (TOA); balance parameters; bisection; general-
ized trust region sub-problem (GTRS); convex optimization; error mitigate capability
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KA, IS R S B A SGE R Bz
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4 5 EEER U B #r

X YT S ZR| ] MTLAB 15 B 500 By $2 55 7% 1)
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Fig.1 Comparison of performance of different position-
ing algorithms,where NLOS=1, LOS=4
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Fig.2 Comparison of performance of different position-
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