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Fusion Positioning Algorithm Based on WLS and EKF

LIU Shuting, YANG Chaoqgian,ZHANG Yu, YANG Chunxia
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Abstract ; Ultra wide band ( UWB ) sensor positioning usually utilizes double-sided two-way ranging
(DS-TWR) method to measure the distance between the tag to be measured and the base station,
and employs trilateral positioning method to solve the position information. To address the issues of
low positioning accuracy and divergence caused by factors such as Non-Line-of-Sight( NLOS) con-
ditions and other environmental influences, this paper proposes a fusion positioning method combi-
ning the Weighted Least Squares ( WLS ) algorithm and the Extended Kalman Filter ( EKF) algo-
rithm. Firstly, UWB and inertial measurement unit( IMU ) are used for fusion positioning, and then
WLS is used to calculate the distance measured by UWB. Finally, the initial position state obtained
is combined with the acceleration and angular velocity measured by the IMU through strapdown in-
ertial navigation calculation,and then integrated with the EKF algorithm to derive the final position.
Simulation results show that the proposed method can solve the problem of large data error and data
divergence caused by NLOS conditions, and the tag’ s moving trajectory is still close to the real
trajectory in the case of unreliable UWB data. Compared with the WLS algorithm, the WLS-EKF

algorithm reduces the maximum error by 54.2% to 89.6% and the average error by 29.6% to
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42. 6% under different routes.
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Fig.3 Flowchart of algorithm fusion
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Table 1 Positioning accuracy for different routes
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