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Abstract

Large space structures such as solar power space station and large aperture space telescopes are pro-
posed to be constructed in space due to the lifting capacity and fairing size of current launch vehicles. It’s
impossible to stow all module monolithic components into a single fairing and to carry out the complex
deployment in space. Rapid progress on formation-flying techniques makes it possible to configure ten
or more small satellites in precise formation, maintaining position keeping and configuration reformation
between each robotic agent while cooperation technology makes it feasible to transport and assemble
components. This paper dovetails small satellite formation-flying techniques and cooperation technology
widely demonstrated on terrestrial robot to propose a innovative architecture for on-orbit assembly mis-
sions. Optimal formation configuration is derived for assembling large round shape structures, dynamics
of small space robot is analyzed, and control methods for cooperative operations between each agent is
proposed. A conceptual of 50-meter diameter modular space structure is presented and the assembly
strategy is simulated.



