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Abstract: Precision point positioning(PPP) has been widely studied for its advantages of increasing
redundant observation information, improving system performance reliability and improving navi-
gation performance indicators. The undifferenced and uncombined PPP model directly uses the o-
riginal pseudo range and carrier phase observations without any linear combination, which is suit-
able for PPP data calculation of multi-system and multi-frequency. At present, although each sys-
tem has provided three or more frequency. no system except the BeiDou system can guarantee that
all the constellations can provide three frequency signals. The performance analysis of multi-fre-
quency and multi-system PPP model mostly adopt multi-system dual-frequency or single system
triple-frequency model, while the observation information of multi-system and multi-frequency is
not fully utilized. Therefore, this paper uses the multi-system mixing frequency model for undif-
ference and uncombination PPP. The specific expression of the model is BeiDou triple frequency +

GPS dual frequency + GLONASS dual frequency PPP model, which makes full use of available
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observation information and improves the redundancy. Based on the observation data of CUTO,
JENG, NNOR and SIN1, as well as the precise orbit and clock offset products of MGEX, the ex-

perimental results show that the average static solution RMS of dual frequency undifferenced and

uncombined PPP can be increased by 9. 6% eastwards, equivalent northwards, and increased by

11% upwards; the RMS of the average dynamic solution can be increased by 7. 3% eastwards, e-

quivalent northwards, and increased by 5. 7% upwards.

Key words: Multi-system; Mixing-frequency; Precise point positioning (PPP); Undifferenced and

uncombined model
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Tab. 1 Multisystem and mixing-frequency

PPP processing strategy
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Fig. 1 Average RMS results for 4 stations of two PPP

models in daily static solutions
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Tab.2 RMS results for 4 stations of two PPP models in

daily static solutions cm
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Tab. 3 Convergence time results for 4 stations of two PPP

models in daily static solutions min
Wk GRC-2 GRC-3
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SIN1 14.75 15.375
15 14. 56 15. 28
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Fig. 2 Average RMS results for 4 stations of two PPP

models in daily dynamic solutions
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Tab. 4 RMS results for 4 stations of two PPP models in

daily dynamic solutions cm
GRC-2 GRC-3
Wl
E N U E N U

CUTo 3. 66 3.79 2.47 3.09 3. 36 2.43
JENG 2. 11 1.097 3. 64 2.11 1. 03 3. 67
NNOR 1. 24 1.19 3.00 1.18 1. 26 2.84
SIN1 4. 36 1. 97 7.00 4.12 1. 99 6.23
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Tab. 5 Convergence time results for 4 stations of two PPP

models in daily dynamic solutions min

bz GRC-2 GRC-3
CuUTo 16. 67 19.5
JENG 24. 67 26.33
NNOR 18.5 18.5

SIN1 28.5 28.5

iy 22.08 23. 20
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