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Adaptive UWB/DR Indoor Co-Localization Approach Based on UKF
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(Faculty of Mechanical Engineering and Automation, Zhejiang Sci-Tech University, Hangzhou 310018, China)

%

Abstract: In view of the Non-Line-Of-Sight (NLOS) error of Ultra-WideBand (UWB) signai\propagation in complex
indoor environments, an adaptive UWB/DR co-localization apptoach based on Unscented Kalman Filter (UKF) is
proposed. It combines the positioning information of UWB and Dead Reckoning (DR) by establishing an adaptive UKF
filtering model. In this process, the principle of innovation and Gaussian distribution is used to detect whether the UWB
positioning result contains NLOS error, and then the environmental adaptation coefficient, which is constructed by real-
time estimation covariance and 1heorétical covariance of the innovation, dynamically correct the observed noise of UWB
and make it adaptive to the real environment to reduce the impact of NLOS error on the positioning result to a greater
extent. The experimental results show that the proposed approach can effectively reduce the NLOS error of UWB
positioning, and because of the innovative introduction of environmental adaptation coefficient, it has higher positioning
accuracy and stronger anti-NLOS error performance than UKF positioning and Particle Filtering (PF) positioning.

Key words: UKF; environmental adaptation coefficient; UWB/DR; 3¢ principle; Non-Line-Of-Sight (NLOS) detection
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