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ABSTRACT

Researches for various lunar landing technologies are in progress for the lunar
exploration program planned for early 2020s in Korea. This paper shows the integrated
simulation for safe lunar landing guidance/control system in powered descent phase.
Generally, the lunar lander uses on/off(bang-bang) controller to control the RCS jet
thrusters instead of proportional controller. In this paper, the on/off controller using
phase-plane switching function, and thruster selection algorithm to control sixteen thrusters
are applied. Also additional guidance commands are calculated by a proposed fuzzy logic
guidance algorithm. The simulation results show that lunar lander can follow a reference
trajectory which is generated by optimization method, then land on the surface safely.
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Table 1. Thruster selection algorithm
for rotational motions
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Table 2. Constraints of descent phase
according to sub—phases

Powered descent phase

State Braking Approach Landing
/

control | "0 b fo b fo g
17864 | 17364

r(km) | 726 ~ ~ 73743 | 173743 | 17374
17064 | 17064

6(deg) free | Opp | Opp | O4up | 04p | 363

¢ldeg) | free | @pp | Gpp | Pap | Pap | 613N

v, (m/s) | free | vpp | Vopp | Voup | -1 -1

v,(M/s) | free | Vypp | Yppp | Voar | Yoar 0

v,(m/s) | free | vypp | Yopp | Ysar | Voar

T (%) 95 ~ 80 95~ 60 % ~0
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