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Figure 1 Definition of the orbital frame.
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Table 1 Classical orbital elements of asteroid
a (AU) e i(°) Q) @ (rad) £
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Figure 2 The relative position and velocity variation.
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Figure 3 The control force and view angle variation.
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Table 2 Reference position of the accompanly flight

x (m) y (m) z (m) X (m/s) ¥y (m/s) Z (m/s)
S WAL E 0 —~70000 0 0 0 0
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Table 3 Parameters change with the threshold

Aro (km) Amgo (kg) Tpan (d) Tihrust (h) Ymax (deg)
1 2.0769 43028 4.9647 0.2013
3 3.7667 6.7400 14.1041 0.7477
5 43661 9.0912 22.0517 1.3694
7 4.4918 11.7220 29.2515 1.9286
9 5.6174 12.7422 39.7654 2.6726
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Utilization of constant low thrust for control of spacecraft
near asteroid

GONG ShengPing’, LI JunFeng & BAOYIN HeXi

School of Aerospace, Tsinghua University, Beijing 100084, China

The control of spacecraft near the asteroid is very important for asteroid exploration. Low thruster is always used in
deep space exploration and the thrust magnitude is usually constant. This paper investigates the control method of
spacecraft near asteroid using constant low thrust. Considering the gravity of the Sun and asteroid, a threshold control
method is proposed for station-keeping of the spacecraft. The controller is triggered when the position error is greater
than the threshold. The method has a long control period and low propellant consumption and is feasible for
engineering practice.

asteroid, accompany flight, constant low thrust
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doi: 10.1360/132011-907

1229



