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A study on reconfigurable space systems
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On-orbit assembly and shape adjustment are promising technologies for many space applications, such as Space-based Solar Power
System (SSPS). However, current methods of human-assisted assembly are high in cost and risky to the crew, motivating a desire to
automate the on-orbit assembly process using robotic technology. Construction of large space structures will likely involve the
manipulation of flexible elements such as trusses or solar panels, and automation for assembly of flexible structures has significant
challenges. This paper presents results of numerical simulations of a docking of two truss structures composed of bi-convex booms.
These results demonstrate the feasibility of the assembly of truss structures using the proposed methodology. Finally, experiments are

proposed for a test that demonstrates control of two truss structures using electromagnets.
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Fig. 1 SPS-ALPHA Concepti!
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Fig. 2 Conceptual design of large space structures
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Fig. 3 Coordinate transformation between ECEF and ECI
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Fig. 4 Calculation result of perturbation force on deployable
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Fig. 5 Calculation result of perturbation force on a 100m truss
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Table 2 Design parameters of electromagnets
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Fig. 7 Simulation of motion of truss
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Fig. 8 Simulation of movement of truss with controlled current
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Fig. 10 One part of docking system
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