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Abstract

Aiming at the characteristics of hypersonic vehicle in the near space, such as fast flight speed, good
maneuverability and complex and variable trajectory, a geometric positioning algorithm for tar-
gets based on the dual star observation system is deduced. Combined with the positioning infor-
mation of the hypersonic vehicle, a dual-factor enhanced Singer-UKF hypersonic vehicle tracking

algorithm is proposed. By introducing two regulating factors m,,n,, the tracking performance of

the filter is enhanced and the initial error of the state filter and the influence of the disturbance
error of the state equation on the filtering result are reduced. The simulation results show that the
improved adaptive unscented Kalman tracking filtering algorithm based on the Singer motion has
better tracking accuracy and stable performance compared with the traditional algorithm. Finally,
the filtering estimation value and the method of function fitting are used to further predict the
motion trajectory of the hypersonic vehicle.
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Figure 1. Double star positioning diagram
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Figure 2. The definition of satellite instantaneous orbit coordi-
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Figure 3. Schematic diagram of satellite angle measurement
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Figure 4. Target location model
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Figure 5. Hypersonic vehicle altitude-time trajectory
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Figure 6. Hypersonic vehicle range-altitude trajectory
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Figure 7. Three dimensional trajectory of hypersonic vehicle
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Figure 8. Hypersonic vehicle speed-time diagram
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Figure 9. Target ephemeris file import
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Figure 10. Double star positioning diagram
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Figure 11. Root mean square error of target positioning
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Figure 12. Sketch map of Unscented Kalman filter algorithm
based on Singer model
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Table 1. Statistical table of target error characteristics

* 1 BiRRERMSITR

- LR PE AR IR S B SO T 28R 7R A2 R
REBIHE HJitR R 2 (RESM) REBIE BITHR R % (RESM)
X ffi(km) 0.94 1.49 0.33 0.19
Y ffi(km) 0.58 0.62 0.23 0.09
Z ffi(km) 0.05 0.004 0.03 0.0013
17 (km) 1.20 161 0.45 0.21
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Figure 15. Trajectory prediction error curve
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