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Abstract

Firstly, the theory of passive space is used to prove that the space manipulator meets the passive
conditions, by studying the dynamic characteristics of space manipulator. Then from the perspec-
tive of energy, Lyapunov method is used to derive the control law of the system. The Lazar princi-
ple is used to demonstrate that the system is asymptotically stable at the target position and that
the stability of the space manipulator is analyzed. Finally, the simulation experiment is carried out
in Matlab to verify the effectiveness of attitude control based on energy method.
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Figure 1. A simplified model of the space manipulator
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Table 1. Quality of geometric parameters of the system

F® 1 RGENRE/LASY

FrAE5 m, (kg) ro(m) L (m) I, (kgm?)
0 30 0.5 1.67
1 1 0.5 0.5 0.33
2 1 0.5 0.5 0.33
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Figure 2. The angle of the carrier
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Figure 3. The angle of the first root arm
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Figure 4. The angle of the second root arm
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Figure 5. The angular velocity of the carrier

E 5 AFHAEEEN



Figure 6. The angular velocity of the first root arm
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Figure 7. The angular velocity of the second root arm
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Figure 8. The driving moment of the first joints of robot arm
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Figure 9. The driving moment of the second joints of robot arm
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