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Abstract: In contemporary society, Global Navigation Satellite System (GNSS) has become an essential tool for daily travel, sig-
nificantly improving travel efficiency. However, in environments with weak signals, such as indoors or tunnels, GNSS systems often ex-
perience signal loss due to insufficient signal strength, leading to positioning failure and inability to provide accurate navigation serv-
ices. To address this challenge, this paper proposes a high-precision positioning solution based on an improved Extended Kalman Filter
(EKF). This solution integrates Ultra-Wideband (UWB) least squares method, KF, and EKF technologies, and introduces a Multi-In-
novation EKF (MIEKF) algorithm. By utilizing multi-time observation data and a forgetting factor mechanism, the solution effectively
reduces positioning errors and enhances positioning accuracy. Experimental results show that the root mean square error of this solution
can be reduced to 0. 179 m, verifying its high-precision positioning capability in weak signal environments and providing reliable tech-
nical support for precise navigation in complex scenarios.
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