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point and ascending node.
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Figure 3 The sketch map of reentry coordinate system.
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Figure 4 (Color online) The semi-major axis of Moon-to-Earth
transfer trajectory at reentry point.
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Figure 9 (Color online) The velocity increment and insertion time of
TEL
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Figure 10 (Color online) The yaw angle and velocity increment of
TEL
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Table 2 The iterative process of TEI

G ' TN TOR Al
YA 1935.484 43.281 -

1 1959.931 45.098 3519.337
2 1959.932 44793 1.967
3 1959.933 44 811 0.308
4 1959.933 44.810 —0.006

SOk TE . WS EED . & Ve R, AR RS
.

AR P4 B A/ AR A RT LAAS 21 H NS S e
FRIRERTRE. AR AT AR ) 2 Y BE AR R B P B2
R NI P SR T HACER, AN 1
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Trans-Earth insertion method based on the reversed
Earth-to-Moon transformation

LIU Yongl’z*, CAO PengFeil‘z, MA ChuanLingl’2 & CHEN LiDan'"’

! Beijing Aerospace Flight Control Center, Beijing 100094, China;
2 Aerospace Flight Dynamics Laboratory, Beijing 100094, China

The Moon-to-Earth transformation is the reversed procession of the Earth-to-Moon transformation. Thus, the trans-Earth
insertion method based on reversing the Earth-to-Moon transformation is proposed. The trans-Earth insertion is obtained
by using the intersection of the low lunar orbit and Moon-to-Earth transformation orbit and adjusting the scale for the
height of the low lunar orbit’s perigee. The optimal inclination of the trans-Earth insertion orbit is analytically obtained
by minimizing the velocity increment and is proven by numerical searching. Based on the pulse results, the finite-force
control parameter is also proposed for determining the optimal pitch angle. Finally, the trans-Earth insertion parameter is
calculated by using a low lunar orbit, and the minimized velocity increment is found to not always be present for
instances when the yaw angle is zero.

reversed integral, Moon-to-Earth transfer, trans-Earth insertion, orbit maneuver, analytical solution
PACS: 02.60.Gf, 02.60.Pn, 95.55.Pe, 97.75.Pq
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