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Abstract 
This paper studies the design process of translunar injection (LTI) trajectories using phasing loops given initial and 
terminal conditions. Starting from the two-body problem (2BP) assumption, a highly perturbed restricted three-body 
problem (ER3BP) environment is eventually introduced in the investigation of the algorithms. Exploring the moon 
becomes a worldwide space mission recently, owing to the  potential of human inhabitant. The Taiwan Space Agency 
(TASA), formally known as NSPO, initiated a preliminary study on the lunar exploration in 2019. Although low energy 
transfers, such as ballistic lunar transfer, are more and more welcome nowadays, translunar injection using phasing 
loops is still a safer and easier choice for an inexperienced space agency. This paper, as an extended work of [1],  intends 
to develop a generic design process applicable to an arbitrarily given initial and final conditions. In specific, this problem 
can be formulated as a two-point boundary value problem (TPBVP) whose conditions include initial time, initial position 
of the lunar probe, arrival time, and desired final position. There are two major contributions achieved in this paper. In 
[1] the probe only aims roughly at the moon, in this paper, however, a more specific location is targeted. Moreover, the 
influence of the resolution of the probe thruster is also analyzed. The 2BP assumption is initially employed to determine 
coarse parameters. Then an algorithm of iterations are proposed to correct the trajectory subject to major perturbations, 
such as J2, lunar gravity and solar gravity, etc. In order to tune the parameters more efficiently, the restricted three-
body problem (ER3BP) environment and Lambert’s theorem are also introduced in the process. The Systems Tool Kit 
(STK) is also used to simulate the trajectory with the found parameters under the fully perturbed environment. The 
developed algorithm in this paper is potentially applicable to various lunar mission scenarios using phasing-loop transfer 
provided desired initial and terminal conditions. 
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