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Future space structures, such as space solar power systems and telescopes, are expected to be very large and complex. Using space robots is crucial to enable the economic and efficient construction of such large space structures (LSS). In this study, it is assumed that the LSS construction is divided into three phases. The first phase is the assembly and/or deployment of substructure modules from some stowed configuration in the launch vehicle. The second phase is the maneuvering of the structural modules in the proximity of the main LSS (the structure under construction) by a team of free-flying robots, as illustrated in Fig 1. In the last phase, the module is assembled into the main LSS by a group of large manipulators mounted on the main LSS. 


Fig.1 Transportation of large structures by free-flying robots


The focus of this paper is the transportation of large flexible structures by free-flying robots equipped with manipulators (Fig. 2). It presents the technical challenges of handling a large and highly flexible system and addresses the problem of robot planning and control. The paper presents a cooperative control approach where the robots use their manipulators to control the forces they apply to the structure. In the proposed approach, the robot thrusters are used to control the “rigid body” motion of the robot-structure system. The robot manipulators damp out the residual vibration which is induced by the thrusters. A modal active damping control law is developed, which uses information about the structure state that is provided by global sensing robots, [1]. Simulation results show that this approach is effective in transporting the module into its desired position and in reducing fuel consumption compared to suppressing vibration by using the robot thrusters.
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Fig.2 Proposed approach for the transportation of large flexible objects by free-flying robots
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