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Abstract: In order to effectively solve the nonlinear problem in ultra-wide band (UWB)-+inertial measurement unit (IMU) combined positioning,

we proposed a UWB+IMU combined positioning algorithm based on extended Kalman filtering (EKF). Firstly, we derived the mathematical

model of UWB+IMU combined positioning based on EKF in detail. And then, we set up four sets of control experiments to evaluate the feasibility

of new algorithm in two scenarios. The experimental results show that UWB+IMU combined positioning motion trajectories based on KF and EKF

are generally closer to the real motion trajectory, and the combined positioning can leverage the advantages of UWB and IMU, making the

positioning accuracy higher than that of a single UWB or IMU positioning. Compared with UWB, IMU and UWB+IMU combination positioning

based on KF, the accuracy of UWB-+IMU combination positioning based on EKF has improved by an average of 59.99%, 67.11% and 34.87%.

EKF improves the accuracy and stability of position and attitude by integrating UWB ranging and IMU measurement data, while effectively

suppresses the noise errors of UWB and IMU, confirming that the EKF algorithm is more suitable for nonlinear positioning scenarios than KF algorithm.
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