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Abstract: The ionosphere-free(IF)model and the undifferenced and uncombined(UDUC)model are
the two most commonly used functional models in precise point positioning(PPP). In the UDUC
model, the ionospheric error is often described as random walk parameter , and the power spectral
density(PSD) in the process of random walk becomes the main factor determining the positioning
performance of PPP. The method of determining the PSD by the empirical value can not show the
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small scale variation of the ionosphere. In this paper, based on the UDUC model, the time
correlation information of the ionosphere is analyzed. When the difference time interval of the
ionosphere is small, the observation noise is large and it will submerge the changes of the ionosphere.
Hence, this paper uses the smooth denoising method to weaken the influence of the observation
noise, determine the ionospheric PSD in real time, and reasonably constrain the ionospheric delay
parameters in the UDUC model, so as to improve the positioning performance. The experiment was
carried out through 10 days BDS observations come from 12 stations under different ionospheric
models, the results show that compared with the traditional IF model, the convergence time of the
method proposed in this paper is shortened by 8%, the horizontal direction accuracy is equivalent,
and the vertical direction positioning accuracy is improved by about 28%. Compared with the
empirical value PSD method, the convergence time of the method proposed in this paper is
shortened by about 9%, the horizontal direction accuracy is equivalent, and the vertical direction
positioning accuracy is improved by about 28%.

Key words: BDS; PPP; lonospheric delay; Power spectral density; Positioning performance
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Table 2 Station longitude and latitude
W3 o 24553
abpo -19.018 47.229
aruc 40.286 44.086
dgar -7.27 72.37
djig 11.526 42.847
ffmj 50.091 8.665
ganp 49.035 20.323
iisc 13.021 77.57
jfng 30.516 114.491
Kiri 1.355 172.923
mbar -0.601 30.738
pert -31.802 115.885
vacs -20.297 57.497
* 3 ZEM R

Table 3 Parameter Processing Strategy
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Figure 4 Time series of errors of four stations in three schemes (doy 135, 2022)
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Fig.5 Convergence Time Distribution of three Schemes
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Table 4 Average convergence schedule of three schemes

E /min N /min U /min
T ZA 25. 1 36. 1 41. 6
T Z%B 25. 4 37.8 42.3
ESS 24.9 35.6 38.2
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Table 5 Average Positioning RMS Accuracy of Three Schemes
E/m N /m U/m

ETY 0.031 0.031 0.042
T %EB 0.027 0.030 0.042
E® 0.027 0.030 0.029
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