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GPS Satellite Repeat Time Determination and Orbit Prediction
Based on Ultra-rapid Orbits
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Abstract

To plan a GPS survey, they have to decide if a survey can be conducted at a specific point and time based on the pre-
dicted GPS ephemeris. In this study, to predict ephemeris, we used the repeat time of a GPS satellite. The GPS satellite
repeat time was determined by analysing correlation among three-dimensional satellite coordinates provided by the 48-
hour GPS ephemeris in the ultra-rapid orbits. By using the calculated repeat time and Lagrange interpolation polynomi-
als, we predicted GPS orbits for seven days. As a result, the RMS of the maximum errors in the X, Y, and Z coordi-
nates were 39.8 ki, 39.7 km, and 19.6 km, respectively. And the maximum and average three-dimensional positional
errors were 119.5 km and 48.9 km, respectively. When the maximum 3-D positioning error of 119.5 km was translated
into the view angle error, the azimuth and elevation angle errors were 9.7” and 14.9”, respectively.
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repeat time - 2 304 46.5 55.6 61.0
repeat time - 1 28.0 319 331 42.5
repeat time 264 27.5 10.7 29.7
repeat time + 1 29.7 29.1 14.9 328
repeat time + 2 342 30.8 374 48.5

POl = repeat timeZ HUAWS ©f 321 o) expel XY oS AJofzt oAbE FARE G Wzt 1w
repeat time £22 5 THAPS W] 32H o ea4e] 2p Zke) Zpolrh z+2h 97,149 22 vyt ojnf 9.7,
ol 40km o|Ue] ATE RYTh JH 2349 2x7F 149 9 Wjzta} 1wzt Ro|i= GPS 9419] FhAA B
SAYFE PRN 23 )42 repeat timet2 25 UL w9 Aol & FFS v A gor repeat timeol| A +2%9]
33 A @217} 1352km AT 18|31 A7 & AL S8 sstha BekstdTh E3 o] A
A5 AlokZk @2 FhAket A} 1 xzba) Wz Zjol ol A Akt AAAAE o]&5t WHI} 7|29
7t 4474 109,168 2 Uehdon] o|Fx= Zol= GPS  EHE o]-83t Wl oz AN repeat time®] F7} 2ho
A9 7HAA EAol e AW 27171 opyct, 7F 04524 1P wEkA] el 2AESHEEHS
THEhA] 3L repeat time AFE0] GPS 9149 & A= o]83te] AAZFOE o] &7 HollAl, AFAS
Aogholl GRS vA= R QA TR 24E 2 043 repeat time AAS WL 7|20 WA ETE T2
A3 repeat imeS AAFE A& £220] O A= 387 E 31O repeat time AEH o] F 4= Qi
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o] AF-ollA GPS $49) A& =g Y45 9 TEAEEL AGHA L] AFu R L(07 FEFE -
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