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Abstract

Lunar-planetary landers have landed on flat areas of surface, to avoid the areas where there are a lot of rocks,
craters and hills on lunar-planetary surface. For the next generation exploration, lunar-planetary landers need tech-
nologies to land on these areas to explore. In this paper, we propose predictive control for an active controlled landing

gear with ballscrew linear actuator. The effectiveness of proposed method is shown by simulation and experimental

results.
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Fig.1. Landing sequence of a lander
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Fig.2. Experimental landing gear and lander
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Fig.3. Experimental landing gear
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Table 1. Parameters of experimental setup

Mass of body | 6.1[kg]
Mass of leg | 1.5[kg]
Motor power | 400[W]
Stroke 55[cm]
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Fig.4. Phisical model of a landing gear
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Table 2. Parameters of model

m10 mo Mass of Body[ Leg

10 o Position of BodyO Leg
ky Spring Coefficient of Leg
o] Damping Coefficient of Leg
kg Spring Coefficient of Ground
cg Damping Coefficient of Ground
Im Gravity of Moon
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Fig.5. Block diagram of impedance control
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Fig.6. Bode diagram of Q filter with unstable zero
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Fig.8. The velocities of leg and body before collision

Wp(t1) = /2gm (Ho — Hip)--ovvvvveeereeennens (5)
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Fig.18. Experimental result of relative velocity(zoom)
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