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Autonomous Assembly Trajectory Planning and Control Strategy

for Space Trusses
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(1. National Key Laboratory of Aerospace Mechanism , Shanghai 201108, China; 2. Aerospace System Engineering Shanghai,
Shanghai 201108, China)

Abstract: Aiming at the on-orbit assembly of large-scale trusses in space, an on-orbit assembly system for
space trusses is designed, including an assembly robot and a truss system based on component-level modular
units. Considering the safety and orderliness of the whole assembly process, a mathematical expression of the
truss rod assembly process based on the adjacency matrix is constructed, which is used to plan the assembly
sequence of each rod of the cubic truss unit. At the same time, an arc trajectory planning method for arbitrary
assembly positions is proposed to ensure the smoothness of the whole process of rod assembly and the positive
alignment in the docking stage. Finally, an adaptive smoothing control algorithm that dynamically adjusts the
parameters according to the contact force is utilized to ensure the safety and smoothness of the truss rod
contact assembly. Based on the joint simulation model of ADAMS and Simulink for space truss on-orbit
assembly system constructed in this paper, it is shown that the autonomous assembly trajectory planning and
control strategy proposed in this paper can realize the autonomous smooth and compliant assembly of space
truss, and the contact force in the assembly process is less than 10 N.
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Fig.1 Space truss system components at all levels
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Fig.2 Schematic diagram of robotic arm system
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Fig.3 Overall assembly flow chart
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