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52 1GS (International GNSS Service ) LB = Sudf /B 69 NBTIL 5, AHFFBET 1GS At
=5 bt9 PPP (precise point positioning) BFIAJ45 XIS T H HEH. ATHREEN 2
F G075 ou LR TR EAE I AT AR A B 69 BOR, ARSGRIR 16S a7 F 8k B 2 8 A58 F & (CNES)
200845 A 1 BHE 20194 A 30 B 365d LTS A4 75, AA 7T AMsEeY 365 d IR
¥ 3, MRFE GNSS(Global Navigation Satellite System) Z%ZHA-. Ak 5 E A6 T
NARE, & T B A RIS Rk SR UEAT PPP MR E. R KW, AT CONES saf GPS(Global
Positioning System) 3 & %t = e fF 3| 69 0 1045 5 45 34 45 R 54% ) IR /= sufF 3| 69 B 18] 4% 314 4k
i RAEE, WK EF0ARERE (STD) 42 0.3~0. Sns X [8); AR ZAEABEXG S 2457
21334 STD 484 F GPS £ A %A P s, EBRLZHEA A 10 205 309, STD ik A 498 &
B0 h 11, 11%~13. 89%, 10. 81%~16. 21%, 11.42%~12. 82%.
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Abstract: The continuous improvement of the accuracy of IGS real-time products provides a opportunity
for tesing and performance evaluation of PPP (precise point positioning) time transfer by using 1GS
(International GNSS Service) real-time products. In order to study the effect on time transfer by using real-time
multi-GNSS products in this work, 1-year real-time multi-GNSS products from the IGS Analysis Center’s Centre
National d’Etudes Spatiales (CNES) and observational data from 7 stations are used to evaluate the strategy of
different GNSS system combinations and cut-off height angle. The results show that the standard deviation of
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time transfer difference between CNES real-time GPS-only products and the IGR products is around 0.3 ns to 0.5 ns.
In summary, compared to the GPS-only system, the STD obtained by multi-GNSS products is reduced: the
STD is reduced by 11.11% - 13.89%, 10.81% - 16.21%, 11.42% - 12.82%, at a cut-off height angles of 10< 20<
30 respectively.

Key words: precise point positioning; time transfer; multi-GNSS; real-time products

It

0 3l
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TR PRN S SR/ || TR PRN S K/ || LA PRN S 528%/% || TR PRN 5 K/
GOl 95.022 G24 95.257 R17 93.598 E24 83.477
G02 95.327 G25 94.837 R18 92.960 E25 65.583
G0O3 94.905 G26 94.922 R19 93.352 E26 82.116
GO5 95.651 G27 94.831 R20 94.028 E27 65.035
G06 95.325 G28 95.878 R21 93.969 E30 82.111
GO7 95.892 G29 95.546 R22 93.521 E31 59.446
GO8 95.388 G30 95.801 R23 94.063 Co1 71.374
G09 95.238 G31 94.566 R24 94.027 €02 77.272
G10 95.950 G32 95.137 EO1 84.720 €03 68.565
Gl1 95.628 RO1 93.635 E02 83.933 €04 63.798
G12 95.543 RO2 94.039 E03 80.758 €05 81.126
G13 95.877 RO3 93.643 E04 79.640 €06 90.031
Gl4 95.549 RO4 94.065 E05 81.215 Co7 91.936
G15 95.544 RO5 0.0943 E07 81.081 €08 92.497
Gl6 94.968 RO7 93.017 E08 84.992 €09 93.455
G17 95.863 R09 93.304 E09 85.452 C10 92.107
G18 81.104 R10 94.061 Ell 71.486 C11 87.252
G19 95.424 R11 94.062 E12 80.226 C12 90.853
G20 95.427 R13 94.037 E13 16.929 c13 92.244
G21 95.419 R14 94.036 El5 17.229 Cl4 88.262
G22 95.474 R15 93.287 E19 80.668
G23 95.490 R16 74.811 E21 47.132
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P ) o o it 2
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ARG 2 SR T R A A ORI S T AR Y, TS ORI A AR AN E . BRI, FRAT
BT e T TESM I A BRI A5 1F T 1Y PPP B (a5 1000 . ARIHTEFRASHR , ] CNES S2i ™ i o
GPS+BDS, GPS+GLONASS Fl GPS+Galileo AN[fl 5 J38 Z [ 21 & #6477 PPP 5, ARk &5 A1 400 20 90
30° M7 HTA SE M EE A28 STD (HE0H LA RAARHE FH GPS B 22 S8 SR 7= (i B I 45 R e s L 4 1
MFE 5 ATLULI, BUb&EAN 102 202 30, 1] CNES 2 R G852m i, STD 7E 0.3~0.4 ns ZJi],
[FfSEH GPS BARGEICH ™ fhAH LG, 4 Z5 I [EBE B 4525 STD Wl/N A 43 b 3 I 7E 11.11%~13.89%,
10.81%~16.21%, 11.429%~12.82%.

RS PrABEHCT bR Z 2 BT ns
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20° 0.37 0.33 10.81 0.33 10.81 0.31 16.21
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