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Dynamic Modeling and Design of Controller based on Thrusters

for Korean Lunar Module
Sung-Wook Yang* and Sang-Chul Lee**

ABSTRACT

This paper deals with dynamic modeling and controller design of a future Korean lunar

module planned to be launched 2020's in Korea. For dynamic modeling of the lunar

module, we first assume the lunar module as a rigid body. And we derive equations of

motion for the lunar module by considering allocation of main thrusters and reaction

thrusters. With the equation of motion, we design the controller based on the quaternion. A
Pulse Width Pulse Frequency modulator(PWPEM) is selected for generating on/off signal.
Finally, we construct a 2-phase descent mode including initial guidance mode, terminal
guidance mode. The MATLAB simulation is performed for evaluating the descent ability
and final landing velocity. The dynamic modeling and descent simulation of the lunar

module in this paper could be applied for developing the future work of the Korean lunar

exploration program.
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Fig. 6 Geometry for the Lunar Landing
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Table 2. Reaction Thruster Selection Table
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Trajectory of the Lunar Lander
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