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An ultra-wideband based credible indoor positioning method
by considering geometry-distribution and NLOS signal

GAQO Zhouzheng. LI Yan, CHEN Lin

(School of Land Science and Technology, China University of Geosciences, Beijing 100083, China)

Abstract: In order to overcome the bottlenecks (i. e., low accuracy for 3D indoor positioning, low relia-
bility, and no credible index) in indoor credible positioning at present, an ultra-wideband (UWB)-based
credible indoor positioning method is presented. In this method, an unscented Kalman filter and an IGG-
III robust algorithm are adopted together to overcome the problems of nonlinearization and non-line of
sight errors. Meanwhile, a credible evaluation algorithm by considering the base station geometry-distri-
bution and non-line of sight error is proposed to provide credible index for indoor positioning. Compared to
the existing UWB positioning method, our method can provide users with high precision and credible in-
door positioning solutions based on UWB. Results from both simulated data and experiment data illustrate
that, 1) this method provides 30% ~40% improvements on UWB positioning compared to the solutions
calculated by traditional least square; 2) the UWB positioning accuracy can be furtherly improved by 11 %
by applying the IGG-1II robust algorithm; 3) the impact of nonlinearization error on UWB positioning ac-
curacy is varying with errors, changing from 22% to 50%; 4) it can accurately evaluate the accuracy of
UWB positioning in real time.
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