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Abstract : To improve the accuracy of medium-long term prediction of satellite clock bias (SCB) , a prediction method based on Vondrak
filter first-order differential modified exponential curve model ( VD-MECM) is proposed. First, the frequent hopping and gross errors
phenomenon of SCB before modeling are considers. The median absolute deviation is used to detect and eliminate the clock hopping and
gross errors data. Meanwhile, the missing clock data can be recovered by using the Lagrange interpolation method. Secondly, the
systematic and random errors of SCB are studied. Vondrak filter smoothing algorithm is used to reduce these errors. Thirdly, the
prediction performance of the model is improved by considering effective data bits in SCB. The first-order difference is used to eliminate
the influence of the trend item of the clock bias sequence. And, MECM prediction model is formulated. Finally, the medium-long term
forecast experiments for the next four time periods are implemented based on the post-accuracy precision SCB published in the 1GS
server. Two typical changing trends are also considered. Experimental results show that the medium-long term prediction accuracy of this
method is better than the quadratic polynomial model (QPM) and the gray model (GM (1, 1) ). Compared with these two methods, the
average prediction accuracy (RMS) of 60-day is increased by 92. 00% and 80. 80% , and the average prediction stability ( Range) of 60-
day is increased by 92. 40% and 81.40%.
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Table 2 Satellite clock bias prediction error statistics (ns)
Wi N PRNO2 PRNO6 PRN17 SEHME

PN/ e RMS Range RMS Range RMS Range RMS Range
QPM 103. 87 228. 14 98.79 217. 31 71.32 157.42 91.33 200. 96
7 GM(1,1) 81. 69 178.92 26. 38 57.70 17. 42 38.28 41.83 91.63
VD-MECM 72. 19 147.72 20. 47 42. 60 13.41 25.23 35.36 71.85
QPM 400. 88 888. 59 383.35 852. 41 271.35 590. 14 351. 86 777. 05
14 GM(1,1) 310. 74 684. 45 96. 28 210. 22 67. 31 160. 94 158. 11 351.87
VD-MECM 208. 51 408. 86 92. 67 201.27 21.00 57.76 107. 39 222.63

QPM 1796. 13 3996. 17 1734.36 3 867. 06 1 185. 65 2 651.46 1 572.05 3 504.90

30 GM(1,1) 1 341. 46 2 942. 64 417.15 922.62 329.52 720. 69 696. 04 1 528. 65
VD-MECM 550. 57 989. 98 268. 85 365. 41 135.76 294.75 318.39 550. 05

QPM 7 100. 73 15 832. 60 6 891. 16 15 386. 15 4 785.31 10 706. 19 6 259.07 13 974.98

60 GM(1,1) 4 955.09 10 746. 91 1 626.23 3 616.61 1 194. 60 2 620. 74 2 591.97 5661.42

VD-MECM 1 066. 90 1 693.90 311.70 1173.75 117. 05 298. 03 498. 55 1 055.23
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