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Abstract The low-thrust trajectory optimization for the multi-asteroid exploration with time and fuel limits is
studied in this paper. The optimal control problem is established based on the minimum principle and is solved
by the homotopic approach. The target flyby, the rendezvous and the stay time after the rendezvous are all
treated as the inner constraints. Then the global optimal control problem is solved by the homotopic approach.
It is shown that the global optimal trajectory can be obtained quickly. The algorithm proposed in this paper

can be employed in the mission design and the trajectory optimization for multi-asteroid explorations.
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a/AU e e /) w/(°) M/(°)
1 Azusa 2.2531 0.1271 3.9191 74.0375 358.3753 304.652 3
2 Nikko 2.2375 0.1052 5.7012 71.9455 2.0846 287.3845
3 Magri 2.2058 0.094 3 5.9709 97.9533 343.3958 247.3295
4 Tengstrom 2.2218 0.1052 4.5759 101.0019 295.346 9 320.754 3
5 SIMBAD 2.256 1 0.1475 3.7028 65.5377 322.7358 11.9429
6 Tangshan 2.2814 0.1210 4.6161 91.9706 286.398 3 50.068 6
7 1989 CN 2.2230 0.1354 1.308 5 150.316 5 209.8326 354.048 1
8 Rodnyanskaya 2.2231 0.1565 2.8765 283.1323 91.7256 335.605 6
9 Cupido 2.2406 0.1655 4.0852 289.905 2 88.8388 353.083 5
10 Ventura 2.2511 0.1655 3.9615 306.090 8 65.438 5 17.5658
11 Jekabsons 2.2900 0.1332 4.6935 336.505 8 22.8057 79.7899
12 Uttorp 2.2161 0.0995 3.0380 353.1526 43.0879 308.316 5
Fz 2 PR RES EREREZ
— Ik LR I 2 N s L
HR (MJID) #ik (MJD) H% (MJID) #i% (MJD)
1—2 61871.6 62048.5 61 880.6 62 054.4
2—3 62078.5 62275.4 62084.4 62 260.2
3—4 62 305.4 62 585.2 62290.2 62 538.4
4—5 62615.2 62802.3 62 568.4 62771.7
5—6 62 832.3 63031.9 62801.7 63 009.2
6—7 63061.9 63134.3 63039.2 63 140.6
—8 63164.3 63319.2 63170.6 63 343.8
8—9 63 349.2 63498.3 63373.8 63519.9
9—10 63 528.3 63642.4 63 549.9 63651.7
10—11 63672.4 63900.7 63681.7 63891.5
11—12 63930.7 64 003.1 63921.5 64012.0
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