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Abstract

For the TDOA positioning method, different algorithms determine different positioning accuracy,
and the traditional Taylor series expansion method has a strong dependence on the suitability of
the initial value selection. In order to improve the positioning accuracy, this paper proposes a
method to correct the initial position error by introducing the Lagrange constraint factor on the
basis of Taylor-series estimation. Simulation experiment I shows that under the same simulation
conditions, the optimal positioning accuracy of the traditional Taylor series expansion method is
lower than that of the Chan algorithm. Simulation experiment II shows that when the number of
satellite observation platform networks is 4 and 6 respectively, the positioning accuracy of the
modified algorithm proposed in this paper is better than the traditional Chan algorithm and Tay-
lor algorithm.
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Figure 1. Schematic diagram of 3D TDOA positioning principle
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Figure 2. The principle diagram of Lagrange constraint factor correction algorithm
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Table 1. Location distribution of space borne observation platform
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x/km y/km z/lkm
EHAMFEE 1 0 0 0
M5 2 0 1.866 1.732
M5 3 -1.500 0.867 1.732
REHEUNFE 4 -1.500 -0.867 0
M5 5 0 -0.134 -1.732
EHMINFE 6 1.500 -1.732 -1.732
AN 7 1.500 -1.732 0
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Figure 3. Performance of Chan algorithm under different spaceborne observation platforms
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Figure 4. Performance of Taylor algorithm under different spaceborne observation platforms
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Figure 5. Performance comparison of three positioning algorithms under four
observation platforms
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