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NLOS error elimination 3D positioning model based on improved
Gauss-Newton method

LIU Chen

(Jiangsu Key Construction Laboratory of loT Application Technology, (Wuxi Taihu University),
Wuxi 214064, China)

Abstract: To address the problem of low accuracy caused by the non line of sight (NLOS) propagation
of signals in the indoor positioning process of wireless sensor networks, a three-dimensional indoor
positioning model with NLOS error elimination based on the improved Gauss Newton method was proposed.
Firstly, the initial solution of the target position is obtained by using the least square algorithm based on the
Euclidean distance. In order to further reduce the influence of NLOS error, the nonlinear least square
estimation value is iterated according to the improved Gauss-Newton method, and the final accurate position
is obtained by convergence. The experimental results show that the positioning error of the model in three-
dimensional space is about 0.64 m, the maximum positioning error is not more than 1.29 m, and the
probability of error less than 1.2 m is 96.5%, which is better than other positioning methods.

Keywords: 3D positioning; non line of sight (NLOS); nonlinear; least squares estimation; Gauss- Newton
method

(L35 50 m)

monitoring has the problems of difficult location selection of reference stations, high construction cost
and unstable datum. The method of monitoring landslide geological disasters based on virtual reference
station (VRS) is used. The continuous operation reference station (CORS) is used to generate virtual
reference station data in the monitoring area to replace the physical reference station for landslide monitoring.
Through experiments and analysis, the monitoring accuracy of virtual reference station under different
solution strategies is obtained, and the results after gross error elimination are compared with the traditional
GNSS monitoring. The results show that the 2 h monitoring accuracy of the virtual reference station can reach
5 mm in plane and 25 mm in elevation. The displacement trend reflected by the virtual reference station is
consistent with the traditional GNSS monitoring.

Keywords: Global Navigation Satellite System (GNSS); reference station; virtual reference station
(VRS); landslide monitoring
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