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Coordmated Control of Multiple Manipulators in Space Robots

(Optlmlzahon of Control Torque using a. Stabilizing Arm)

Kazuya YOSHIDA  Ryo KURAZUME Yoji UMETANI

The authors

firstly derive the generalized Jacobian matrix and equation of motion for a space robot with multiple

This paper investigates a coordinate control of multiple manipulators in space robots.

arms, then develop a method .optimizing the sum of squared control torque in the sence of local
(instantaneous) minimization by means of redundancy. The method is applied to a realistic model
installing with a mission arm, a stbilizing arm and reaction wheels. The simulation results show
the effectiveness of the presented coordinated control method with assistance of the stabilizing arm.
This paper concluds fhat the installation and utilization of such redundant arm as the stabilizing
arm makes a good hardware conﬁgurathion and of great importance from the view point of satellite

attitude controller design.
Key Words : Space Manipulator, Coordinated Control of Multiple Manipulator, Generalized Jacobian
Matrix, Local Torque Optimization through Redundancy, Design of Space Robot
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Table1 Parameters of the simulation model

mass [kg] | length [m] | inertia of moment [ kgm? ]
m; Li L) L(22] L33
main body [ link 0 1940.0 2.5| 1354.0] 13540 19804
arm 1 link 1 30.0 1.0 2.52 2.52 0.0375
link 2 70.0 2.5 0.0875 -36.5 36.5
link 3 70.0 2.5 0.0875 365 36.5
link 4 10.0 0.5 0.0125 0.215 0.215
link 5 10.0 0.25 0.0125 0.0583 0.0583
link 6 10.0 0.25 0.0583 0.0583 0.0125
arm 2 link 1 20.0. 0.25 0.10 | 0.154 0.154
link 2 20.0 2.0 0.10 6.72 6.72
link 3 50,0 0.25 1391 ° 139 225
arm 3 (roll) 20.0 0.2 0.05 0.05 0.10
arm 4 (pitch) 20.0 0.2 0.05 0.05 0.10
arm 5 (yaw) 20.0 0.2 0.05 0.05 0.10
Table2 Weight coefficients of joint torques
link No. {11 —3 4! —6' |12 ~32}18—1°
Twi [Nm] [ 30.0 5.0 10.0 1.0
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Fig. 4 The simulation model with a mission
arm, a stabilizing arm and three-axes
wheels
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Fig. 5 Simulation with a stabilizing arm
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