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A Recursive Algorithm to Exploit a Multiple-Arm Space Manipulator Equations of
Motion by the Lagrange Method in terms of Quasi-Coordinates

A. Khoshnood', S.H. Someeh®”, M. H. Nami®
' Assoc. Prof., Aerospace Eng., Khajeh Nasir Toosi Univ., Tehran, Iran.
2 Msc., Aerospace Eng., Khajeh Nasir Toosi Univ., Tehran, Iran.
3Msc., Acrospace Eng., Satellite research center, Tehran, Iran.

Abstract

According to high degrees of freedom of multiple-arm space manipulators, it is cumbersome to exploit
equations of motion of such systems. In this paper, an algorithm is provided by using Lagrange equations in
terms of quasi-coordinates to construct equations of motion of a space robot with multiple arms which each
arm has an arbitrary number of links. Lack of constructing kinematic energy. To exploit equations of motion,
first equations of motion have been expressed by Lagrange formulation in terms of quasi-coordinates. The
innovation in this paper is lied within a novel form which results in the elimination of computing kinematic
energy term and partial derivatives, therefore the common complexities of Lagrange method gets vanished
Then the calculation of partial derivative terms has been done by using recursive kinematic equations. At the
end a dual arm robot, which each arm has two links with spherical joints, has been modeled by the recursive
algorithm presented in this paper and simulated by MATLAB. Then, the results of simulation have been
compared by line graphs conducted by ADAMS. Authenticity of the aforementioned algorithm has been
proved by correspondence of attained figures.

Keywords: Multiple-Arm Space Manipulator; Equations of Motion; Recursive Algorithm; Quasi-Coordinates.
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