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Abstract: To improve real-time determination accuracy of hand-held terminal for a satellite impulse
maneuver orbit and to decrease the sensibility of orbit determination precision for an initial filtering
value, a Fifty-degree Strong Tracking Spherical Simplex-radial Cubature Kalman Filter (5-STSS-
RCKF) method was proposed. N-dimensional regular simplex transformation group and moment
matching method were used to deduce fifth-degree spherical simplex-radial cubature criterion,then the
criterion was embedded into the Strong Tracking Filter Framework(STF). Equivalent representation
of the STF was used to calculate suboptimal fading factors. By which,the gain matrix could be online
adjusted in real time when the filter was stable. Thus, the disadvantage that gain matrix still main-
tained small minimal value at the time of increasing residual error was overcome and the tracking ca-

pacity for sudden change of system was improved. The simulation were performed, and the experi-
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ments experimental results show that if the error of the initial filtering value is increased the orbit de-

termination accuracy of the existing method decreases, while that of to 1 798. 199 m; 5-STSSRCKF

can be maintained at 8. 688 m; when the satellite is subject to impulse maneuver, these existing meth-

ods can not be used to track the maneuver orbit, the orbit determination accuracy of 5-STSSRCKF is

still maintained at 8. 976 m. These results show that 5-STSSRCKF is not sensitive to initial filtering

value and has higher real-time determination accuracy for satellite impulse maneuver orbits.

Key words: handheld terminal; real-time orbit determination; fifth-degree spherical simplex-radial cu-

bature rule; strong tracking
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