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Abstract: To realize the space target capture with unknown geometry and uncertain motion
parameters, a foldable spatial 8-rotation (8D) linkages capture mechanism is proposed. The
spiral theory is used to analyze the degree of freedom (DOF) of the mechanism, and the
mechanism has instantaneous 3-DOF in the bifurcation position. The kinematics of the capture
mechanism is analyzed by using the geometry method. By decoupling its motion into spatial 4R
mechanism, the loop equation of general position, the condition equation of motion bifurcation
and the envelop space of the capture mechanism are obtained. The quaternion method is used to
establish the mathematical model of target motion and obtain its motion envelope range. Through
comparative analysis, the condition of the target acquisition is obtained and verified by
simulation. Based on the kinematics model, the prototype is designed and the capture
experiments are carried out for three targets of different sizes to verify the function of the capture
mechanism. Experimental results show that the spatial 8R linkages capture mechanism can make
use of the folding function to form a large envelope space to achieve the acquisition of the target,

and has the characteristics of high reliability of the control system and low requirements for the
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target positioning.
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