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Tab.1 Relationship Between Step h and Precision

h/s /mm /mm

0.001 0.638 0.172
0. 005 1.270 0.329
0.01 1. 275 0.334
0.05 4. 487 1.705
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Fig. 4 Pseudorange Error in h=0. 001 s
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Fig. 6 Pseudorange Error of Approximate

Method in T=1 s
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A New Method of Real-time High Precision Pseudorange Calculation in
High Dynamic Circumstance

SHA Hai'* CHEN Huaming' LV Zhicheng ' LI Zhengrong ' OU Gang'
1 College of Electronic Science and Engineering, National University of Defense Technology,
Changsha 410073, China
2 Beijing Satellite Navigating Center. Beijing 100094, China

Abstract: In highly dynamic GNSS simulation systems, since there is a contradiction between precision
and calculated volume, a method of real-time high precision pseudorange calculation based on the
third-order Hermite interpolation is proposed. In this method, a satellite orbit is computed by an in-
terpolation algorithm and the sequences of the error computation is changed to optimize the pseudor-
ange calculations. Then, by knowing the pseudoranges and derivatives for two nodes, the parameters
of the pseudorange change model was computed by a third-order Hermite interpolation algorithm. The
pseudorange derivative was obtained by the second order derivative Lagrange interpolation formula.
The highly dynamic simulation results show that when the time interval is 1 s, the maximum pseudo-
range error is 0. 638 mm, and the standard deviation is 0. 172 mm.

Key words: satellite navigation system; GNSS simulation system; pseudo-range calculation; highly

dynamic
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