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Table 1  Parameters of the System
Parameter Unit Value
m kg 20
m, kg 1
my kg
ms kg 5
d m 0.2
L m 1
I, m 1
J kg - m? 10
Ji kg + m? 0.08
I kg - m? 0.08
ky N-+m 900
ky N-+m 900
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Fig. 3

Illustration of characteristic frequency of

the manipulator’s vibration when m; =5 kg
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Fig. 4 Tllustration of characteristic frequency of

the manipulator’s vibration when m; =8kg
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Fig. 5 Tllustration of characteristic frequency of

the manipulator’s vibration when m; =10kg
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the manipulator’s vibration when m; =15kg
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my/kg f1/Hz ms /kg Relative error
5 1.426 5.00096 1.72x10~*
8 1.408 7.94690 6.63 x10*
10 1.400 9.95935 4.06 x10 3
15 1.386 15.03200 2.10x107?
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IDENTIFICATION OF MASS PARAMETER OF NON-COOPERATIVE
SPACE TARGET BASED ON VIBRATION CHARACTERISTIC
OF FLEXIBLE-JOINT MANIPULATOR

Li Xinyu Han Yanhua'
( College of Astronautics, Nanjing University of Aeronautics & Astronautics, Nanjing 210016, China)

Abstract For the identification of mass parameter of non-cooperative space target in on-orbit servicing missions,
a method of mass identification based on vibration characteristic of the flexible-joint manipulator is proposed.
Firstly, the flexible-joint manipulator captures non-cooperative target. Then, the dynamic model of the combined-
body formed by operational spacecraft, flexible-joint manipulator and non-cooperative space target is established.
Finally, the mass of non-cooperative space target is identified by analyzing the vibration frequency of the manipu-

lator. Numerical simulation results show the effectiveness of the method.

Key words flexible-joint manipulator, non-cooperative space target, combined-body, dynamic modeling,

mass identification
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