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Abstract; With the improvement and updating of GPS and GLONASS and the gradual establishment of
GALILEO and BDS navigation system, Multi-system GNSS navigation systems have become hot spot. In
order to achieve the compatibility and interoperability among the different GNSS systems, it is the key to
accurately determine the time difference between different systems. Based on this, the GNSS observation
data output by the Trimble R9 multi-mode dual-band receiver and the GNSS system’s navigation message
are used to monitor the time difference between different GNSS. Because there is no BDS data in the BI-
PM T bulletin, the data of the measured time difference of GLONASS and GPS and the corresponding
time difference data of BIPM T bulletin are used to be evaluated. For BDS, GPS and GLLONASS, the
maximum, minimum, mean, mean square error, RMSE of their time difference data are taken into ac-
count statistically. Time difference evaluation and monitoring is carried out based on time difference data
from January to October 2016. The results show that the residual standard deviation between time difference
of GLONASS, GPS and the results of T bulletin is 4. 28ns, and the residual” standard deviation be-
tween BDS with GPS and GLONASS can reach 4ns or 5ns in optimal conditions.
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Fig. 1 Diagram of time difference monitoring
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Tab. 1 The statistical result of GLONASST and GPST time difference from 2016. 01 to 2016. 10
s} (8] B 22 17 371 MAX/ns MIN/ns MEAN/ns STD/ns RMS/ns 95 % Upper/ns
RG 18. 20 —44.55 —11. 96 14. 62 18. 89 34. 36
2016/01 CG 25.94 —55.71 —28.57 16. 58 33.03 47.32
RC —5.59 —71.73 —41.09 14. 20 43. 48 63.10
RG 20. 85 —21.78 —6.84 9.01 11. 31 16. 52
2016/02 CG —12. 35 —48.50 —31.18 7.31 32.03 41. 26
RC —13. 14 —59. 48 —38.06 10. 71 39. 55 53. 64
RG 12.70 —17.34 —7.11 3.15 7.77 12.07
2016/03 CG —11.42 —34. 84 —25. 46 3.48 25.70 30. 81
RC —12.83 —46. 48 —32.52 4. 84 32. 88 40. 08
RG 1. 84 —26. 44 —12.91 5.26 13. 94 21.13
2016/04 CG 7.76 —38.61 —17.51 12. 47 21.50 33.71
RC 1.63 —53.54 —30. 57 16. 24 34. 61 48. 44
RG 7.89 —36. 21 —24.21 4. 06 24. 55 30. 89
2016/05 CG —2.56 —43.94 —23.07 10. 80 25.48 38. 34
RC —22.39 —68. 06 —47.11 11.77 48. 56 61.69
RG 2. 89 —27.82 —12.29 4.79 13.19 21.53
2016/06 CG 10. 95 —9.73 1. 04 3.70 3. 84 7.00
RC 6.63 —33.74 —11.23 6. 10 12.78 23.17
RG —22.29 —98. 82 —79.70 17. 71 81. 65 94.53
2016/07 CG 24.70 —20.42 5.40 12.51 13.63 20. 21
RC —27.62 —96. 76 —74. 33 12. 37 75.36 88. 79
RG —48.97 —124.24 —101.75 14.97 102. 86 119. 37
2016/08 CG 23.29 —10. 44 8.62 6. 83 11. 00 17. 84
RC —48. 04 —117. 50 —93.43 12. 85 94. 31 110. 52
RG 101. 76 —119. 45 33.40 74.39 81. 54 106. 32
2016/09 CG 54. 55 —21.38 8.23 15. 50 17.55 31. 87
RC 94. 75 —106. 04 41. 51 62.76 75.25 90. 04
RG 100. 95 72.73 86. 27 6.56 86. 54 96. 38
2016/10 CG 0.56 —32.37 —17.17 4. 56 17.77 25. 20
RC 92.43 56.12 69. 08 4. 90 69. 27 76.59
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i 22257/ MAX/ns MIN/ns MEAN/ns  STD/ns

eEM  11.35 —12.9 —3.98 4. 28
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