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Abstract

Like the other navigation systems which are calculating positioning based on ranging, such as GPS,
the observation model of pseudolite positioning system is essentially nonlinear. For most posi-
tioning systems, linearization of the observation model is an essential process. Since the distances
between the user and pseudolites are close compared with GPS and other satellite navigation sys-
tems, the linearization error of the model cannot be ignored. Otherwise it may lead to incorrect
convergence of the positioning solution. To solve this problem, this paper gives a precise boun-
dary value of the linearization error. What’s more, it also gives a simplified method to judge the
impact of the linearization on the positioning accuracy, based on which, impacts of different
pseudolite constellation layouts on linearization error are analyzed. And then, it verifies the pro-
posed assessment method of the linearization error of pseudolites by simulation. The results show
that when the pseudolite systems satisfy the condition, results of the iteration will converge, oth-
erwise, they are not necessarily converge.
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Figure 1. The flow chart of pseudolite positioning
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Figure 2. The linearization error of GPS
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Figure 3. The linearization error of pseudolite
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Figure 4. The square structure
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Figure 6. The four-pseudolite structure
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Table 1. The comparison of three different pseudolite layouts
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Table 2. The calculating values of three different pseudolite layouts
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Figure 7. The positioning errors of square structure—20 km
7. IEFHEHEAIRZ (20 km)

60[ "

401

20|

-20

MR iRz (m)

-40

-60

10 20 30 40 50 60 70 80 90 100
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Figure 9. The positioning errors of four pseudolites—20 km
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Figure 10. The positioning errors of the height of 10 km—four pseudolites
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Figure 11. The positioning errors of the height of 5 km—four pseudolites
11. B 5km EfLRE (HEE)

Table 3. The positioning errors of three different pseudolite layouts

3. ZMIARNMhIERREA RNEMRER T

SEALIRZE RMS (m)

i ENES -
R E Jera N KA U =%
B TEE5 19.81 17.86 25.23 36.72
VY T 44 4544 25.00 18.10 24.99 39.72
VY i 454 119.90 86.03 46.60 154.75
Table 4. The positioning errors of four pseudolites of different heights
i 4. NBELMAERAIEESENEMRES T
. SENLIRZE RMS (m)
P PR o
R E e N KIa U =4
20km 119.90 86.03 46.60 154.75
10km 127.49 89.93 72.59 172.08
5km 194.88 132.09 114.10 261.63
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