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Improved TDOA algorithm for underground positioning considering anchor position error

LI Shiyin, ZHU Yuan, WANG Xiaoming
(School of Information and Control Engineering, China University of

Mining and Technology, Xuzhou 221116, China)

Abstract: In view of problems that underground TDOA positioning algorithm does not consider anchor
position error and positioning accuracy is seriously reduced when measurement noise is large, an improved
TDOA algorithm for underground positioning considering anchor position error was proposed. The anchor
position error is taken as a parameter to improve TDOA positioning model, and the iterative TDOA
algorithm based on convex optimization is used to solve the model. The simulation results show that the
algorithm can achieve the positioning accuracy of 5 cm when position error of the anchor is 1 c¢m, and
effectively approximate the Cramer-Rao LLow Bound (CRLB) even when the measurement noise is large,
which is better than the existing TSWLS algorithm and improved TSWLS algorithm.
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Table 1  Anchor position coordinates

i RS x/cm y/cm 2/cm
1 300 100 150
2 400 150 100
3 300 500 200
4 350 200 100
5 —100 —100 —100
6 200 —300 —200
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Fig. 2 Comparison of MSE of different algorithms
when there is anchor error in close scene
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