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Abstract 
 

In space the manipulators working space is characterized by the microgravity environment. 

In this environment the spacecraft floats and its rotational/translational motion may be 

excited by any internal and external disturbances. The complete system, i.e., the 

spacecraft and the associated robotic manipulator, floats and is sensitive to any reaction 

force and torque related to the manipulator’s operation. In this sense the effort done by the 

robot may result in torque about the system center of mass and also in forces changing its 

translational motion. This paper analyzes the impact of the robot manipulator dynamics on 

the attitude motion and the associated control effort to keep the attitude stable during the 

manipulator’s operation. The dynamics analysis is performed in the close proximity phase 

of rendezvous docking/berthing operation. In such scenario the linear system equations for 

the translation and attitude relative motions are appropriate. The computer simulations are 

implemented for the relative translational and rotational motion. The equations of motion 

have been simulated through computer by using the MatLab software. The LQR and the 

PID control laws are used for linear and nonlinear control, respectively, aiming to keep the 

attitude stable while the robot is in and out of service. The gravity-gradient and the residual 

magnetic torque are considered as external disturbances. The control efforts are analyzed 

for the manipulator in and out of service. The control laws allow the system stabilization 

and good performance when the manipulator is in service.  
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