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Abstract: Objectives: 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 small scale variation of
the ionosphere. Methods: 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, we use the smooth denoising method to weaken the in-

fluence of the observation noise, determine the ionospheric PSD in real time, and reasonably constrain the
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ionospheric delay parameters in the UDUC model, so as to improve the positioning performance. Results:

The experiment was carried out through 10 d BeiDou satellite navigation system (BDS) observations come

from 12 stations under different ionospheric models. The results show that compared with the traditional

ionospheric—free model, the convergence time of the proposed method is shortened by 8.2% , the horizontal

direction accuracy is equivalent, and the vertical direction positioning accuracy is improved by about 31%.

Compared with the empirical value PSD method, the convergence time of the proposed method is shortened

by about 9.7% , the horizontal direction accuracy is equivalent, and the vertical direction positioning accura-

cy is improved by about 31%. Conclusions: We recommend that BDS users adopt our proposed method

when using UDUC model, which can effectively shorten the convergence time and improve the positioning

accuracy to a certain extent.
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Fig.5 Convergence Time Distribution of 3 Schemes
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Table 4 Average Convergence Time of 3 Schemes/min
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HL Y SE 3R A TSR

N U
FEA 25.1 36.1 41.6
HEB 25.4 37.8 42.3
HEC 24.9 35.6 38.2

Ty i) b AL iR 25 o A AR . AT LA Y, 3 Fh
T B AR E D5 ) bR 2 0 An BA e — Bk LN
Jrial B R CHE/IMEMA T A BE/N, UJS
] b CRES M T AL A T € A BA W
WREAR . RSFIH T RTERY 120055 10 d 3
B ZE AL P57 210 PPP i 25 8 7 15 T 10 7€ 7 %
% 9 )7 #R (root mean square, RMS) . % 5 7]
13,07 % B.CAEE N JyIn] b (958 o7 158 22 A — 3K
HEAR T 07 5 AL I R Ry JC v 2 2 416 00 T Mg
PR . Ir5 CHX T EA AU EE AL
KA T ., 2975 3126 (0.013 m) s AR T 05 5
B, 76 U Jr ) b f0oks BE b 48 7B i, 292 31 %
(0.013m),

L eAC T ZBL I %C

EQM_TTTTT Tllllll]—
" p g HBETTH

K6 387 S8 L iR 25 4 A

Fig. 6 Positioning Errors Distribution of 3 Schemes
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Table 5 Average Positioning Errors RMS of 3 Schemes/m

-4 5 3 15 22 RMS
P 1 J22 AL R Aub B 5
E N U
FEA 0.031 0.031 0.042
HEDB 0.027 0.030 0.042
HEC 0.027 0.030 0.029
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