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The realization and analysis of GNSS network based real-time precise point positioning
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Abstract Based on the regional GNSS (Global Navigation Satellite System) network, the real-
time epoch-differenced values of relative clock are estimated using the algorithm of epoch-
differential and satellite-differential derived model. On account of the character of precise real-
time clocks, the estimation model of real-time precise point positioning is deduced by a satellite-
differential algorithm. Comparing the epoch-differenced values of relative clock and the IGS final
products, the accuracy can be at 0. 08 ns. The hourly data was processed using the real-time
precise point positioning algorithm based on the estimated real-time precise clocks. In static
mode, the hourly positioning accuracy in the N, E and U directions are 1. 47.3. 62, 4. 09 cm
respectively. The kinematic positioning accuracy in the N.E and U directions are 2. 63.3. 82.5. 20 cm
respectively. The accuracy of real-time solution is better than the precise point positioning using
the IGS final orbits and clocks in the N, E and U three directions.
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Table 1 Difference of hourly static PPP coordinates with
respect to the known coordinates in the North, East and

Up directions in real-time PPP (RT-PPP) and post-

processing PPP (PP-PPP)
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Fig.4 The difference of ZTD between the RT-PPP and GAMIT

S RT-PPP PP-PPP

BB N(ecm) E(em) Up(em) N(cm) E(cm) Up(em)
1 1.49 —2.17 0.95 —1.17 5.04 9.41
2 1.25 2.75  2.94 3.76 —3.63 3.68
3 1.09 —1.34 —0.31 8.77 7.13 9,63
4 —1.67 —1.79 10.29 1.14  3.83 —11.76
5 —0.65 —3.71 —3.88 —7.35  8.81 9.71
6 0.66 —5.89 1. 29 8.50 —9.59 —10.84
7 0.51 2.56 —7.51 9.45 10.28 —11.77
8 1.80 —11.38 —2.40 7.60 —8.84 —9.71
g —1.70 0.76 0.59 —2.03 2.75 —1.68
10 —0.24 4,45 —1,00 —1.37  1.42 2.22
11 —0,78 0.05 —4.17 3.20 —5.24 —5.96
12 —0.32 0.67 —1.43 9.07 —10.54  12.35
13 1.41 —0.13 0.78 2.01 9,78 —11.21
14 1.68 3.90 0.48 —2.70 —B8.72 9.25
15 —0.76 1.97 3.66 8.79 —9.00 10.15
16 1.72 2.47 —0.73 6.92 9.63 —11.32
17 —0. 34 1.37 —3.22 6.62 —4,78 10. 64
18  2.40 —4.34 —10.57 4.86 —3.80 —6.04
19 0. 20 2.15 0.14 4.06 9.93 11, 84
20 —4.55 —2.59 —3.90 9.31 —10.61 —11,43
21 0.39 —0.89 0.56 8.73 —8.93 —9.38
22 0.91 —5.72 —4.64 —9,29 10.11 11,16
23 —0.02 0. 81 3.50 —9,97 10,98 11.48
24 0.43 1,03 —0.07 10. 44 —11.1 —12,75

RMS 1.47 3.62  4.09 6.90  8.23 9. 88

£2 SYUHHE. FHAES RN RMS &
Table 2 Convergence time (CT) and RMS (in cm) of
kinematic daily PPP coordinates with respect to the
known coordinates in the North, East and Up directions
in RT-PPP and PP-PPP

RT-PPP PP-PPP

CT(h) N E Up CT(l N E Up

0.42 2.63 3.82 5.20 1.25 3.88 6.69 14.15
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