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Disturbance Compensation Control of a Space Robot

Hirohiko ARAI  Kazuo TANIE Susumu TACHI
Disturbance-compensation control of a free-flying space robot is considered in this paper. In the
method proposed here, disturbances imposed on a nominal dynamic model are estimated and compensated

by utilizing a combination of joint torque input and acceleration signals. The dynamics of the equi-

valent manipulator with a fixed base is treated as the nominal model, noting that the mass of the
base satellite is usually much larger than that of the manipulator. The attitude of the base satellite

changes because of the reaction force generated by the manipulator. However, the influence of the

change is estimated and compensated as a disturbance based on a combination of the joint torque and
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the acceleration of the end-eflector in the operational coordinate frame.
control method is as simple as the control of a manipulator with a fixed base.

is robust against unknown disturbances and modeling errors.

Computation of the proposed
The proposed method
This method can also be extended to the

case of a space robot with multiple manipulators and attitude control of the base satellite. The effe-

ctiveness of the method is demonstrated by computer simulations.
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Ls Ly Lo Ly L,

Fig. 3 Model of the Space Robot

Table 1 Model Parameters of the Robot

Mass  |Length |Moment of Inertia
M; (kg) (Li (m) | T; (kgm?)
Base Satellite 2000 1 666.7
Manipulator (Link1) | 100 2 33.3
(Link?2) 80 2 26.7
Counter Tail 180 2 60.0

T
t
1
1

Fig. 4 Unstable Region of G(s) (1)
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