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Modeling and Simulation of Space Robot System Based on
Virtual Prototyping Technology
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Abstract: Using virtual prototyping technology to model and simulate a certain space robot system, we obtain some impor
tant results about the kinematic and dynam ic coupling between the satellite and the robot, and the control torques required to
stabilize the satellite attitude and to drive the robot to track the given path, etc. The method is applicable to verify path
planning, control algorithm, singularity space of the fixed base, free-flying and free-floating robots, etc. Compared with
other methods, it has simpler modeling procedure, greater post processing capability and higher visual quality. It is also
able to realize the closed-loop control simulation for multi-body system.
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Fig.1 The whole simulation system
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Tablel Bodies mass properties and constraints between them

MR | med RIS T B AR bR R BN (kg m?)|WIAE i 1A

. i [A]f)

(Body i) (kg) I, L, L, KR
0 323 53.0 111.0 114.0

1 2.0 | 5.2E-003| 5.2E-003| 2.2E-003 | g

2 2.0 | 2.2E-003 | 52E-003 | 5.2E-003 | EfEXT

3 1.9 0.1 5.9E - 004 0.10 e 5

4 2.0 | 2.2E-003| 5.2E-003| 5.2E- 003 | g

5 1.6 | 6.1E-002| 5.0E- 004 6.14E-002 | HEREXT

6 2.0 | 515E-003| 2.19E-003| 5.15E - 003 | JE#E Ky

7 28 0.48 0.57 0.45 [i] 52 249 31
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Fig. 2 Body fixed frames of the space robot system
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Table2 The D-H param eters of the space robot
i 0,/ a; / a; /mm d; /mm
1 90 - 90 0 199.5
2 0 0 807.5 213.25
3 - 90 - 90 0 -213.25
4 0 - 90 0 680

5 0 90 0 0

6 0 0 0 463.5
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3 MBS I (Implementation of

closed loop control)
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Fig. 3 The control block diagram of joint i
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4 PiE4H (Simulation results)
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Fig. 4 The disturbance forces on the satellite mass
center produced by the robot motion
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Fig. 5 The disturbance torques on the satellite
produced by the robot m otion
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Fig. 6 The motion of the mass center of the satellite
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5 %51 (Conclusion)
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