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Research on WUL Algorithm of Galileo System
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Abstract: According to the analysis on the computing process of Worst User Location(WUL)in Galileo
system, the process of computing WUL should be divided into three steps: firstly, determining WUL on to a
great circle of sphere; secondly calculating its coordinate on the sphere; lastly transforming the coordinate
from sphere to ellipsoid. The results show that the distance errors based on different epochs and same orbit
error are in centimeter level with 1.6cm as the greatest difference, and the distance errors based on the same
epoch and different orbit errors are in centimeter level, indeed in millimeter level with 0.36cm as the
difference between maximum and minimum. They all prove that this method can meet the demanding
precision of WUL and the distance errors calculated are stable and high precision. This method has a certain
reference value and the guide meaning for the development of GNSS integrity theory
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Figure 1. The sketch map of WUL principle
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Figure 2. The sketch map of angles relation with WUL
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Figure 3. The e sketch map of transform
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Table 1. Orbit error

R 1 RERER
Ky dx dy dz 5 dx dy dz 75 dx dy dz 75 dx dy dz
1 0.4 -0.6 -0.7 9 0.1 -0.7 -0.6 17 0.4 -0.9 -0.5 25 0.4 -0.9 -0.5
2 0.3 -0.5 -0.7 10 0.8 -0.7 -0.6 18 0.4 -0.9 -0.5 26 0.5 -1.4 -0.2
3 0.5 -0.6 -0.7 1 0.8 -0.7 -0.6 19 0.5 -0.9 -0.5 27 0.5 -1.4 -0.2
4 0.2 -0.6 -0.7 12 0.9 -0.6 -0.6 20 05 -0.9 -0.5 28 05 -1.3 -0.3
5 0.4 -0.8 -0.6 13 0.9 -0.6 -0.6 21 0.2 -0.9 -0.5 29 05 -1.4 -0.2
6 0.4 -0.8 -0.6 14 0.4 -0.9 -0.5 22 0.4 -0.9 -0.5 30 0.5 -1.4 -0.2
7 0.7 -0.8 -0.6 15 0.4 -0.9 -0.5 23 0.4 -0.9 -0.4
8 0.4 -0.8 -0.6 16 0.4 -0.9 -0.5 24 0.4 -1 -0.5
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Figure 4. The precision of WUL based on different epochs of PRN3
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Figure 5. The precision of WUL based on different orbit errors of
PRN2
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