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Abstract: Aiming at the problems of serious environmental noise interference and poor positioning accuracy

of a single ultra-wideband (UWDB) sensor, a dual-sensor fusion algorithm based on UWB and inertial meas-
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urement unit (IMU) was proposed. This algorithm used the least squares method to perform pseudo-range
calculation based on the time-of-flight information of UWB electromagnetic waves, utilized the short-term
displacement increments of adjacent frames of IMU to update vehicle positioning coordinates through
simulated annealing (SA), and conducted current state estimation based on the error-state Kalman filter
(ESKF) algorithm. Dynamic and static experiments were carried out in the same environment to verify
and compare the positioning accuracies of UWB single hardware positioning, least squares method pseudo-
range calculation positioning, and the proposed SA-ESKF algorithm. The experimental results showed
that the fusion algorithm had high reliability in non-line-of-sight environments and effectively reduced
positioning fluctuations. The incorporated SA algorithm improved the robustness of the positioning sys-
tem. In static positioning, the positioning accuracy increased by 56.33%. In dynamic experiments, both
the average and maximum errors of the three axes decreased, and the positioning accuracy increased by
46.47%. Under the premise of reducing hardware costs, the proposed algorithm can achieve high-precision
positioning.

Key words: ultra-wideband; inertial measurement unit; simulated annealing algorithm; indoor positioning;

non-line-of-sight; error-state Kalman filter
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