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Dynamical Modeling of Multi-Rigid-Body System Based on Gauss
Principle of Least Constraint in Generalized Coordinates

YAO Wenli
School of Sciences, Qingdao Technological University, Qingdao 266520; E-mail: ywenli1969@sina.com

Abstract By variational Gauss principle in the form of kinetic energy and explicit express, the meaning of items
in Gauss constraints is confirmed. The optimization model of dynamics of multi-rigid-body system in the form of
Descartes generalized coordinates is established based on Gauss principle of least constraint in generalized
coordinates. The method to write the Gauss constraints in other coordinate system according to the above model is
studied. The dynamical problem of multi-rigid-body system can be turned into a problem for a minimum, and
provided by the relation between the Descartes generalized coordinates and other coordinates system, the Gauss
constraint in this kind of coordinates system is easy to be obtained. The modeling method is more convenient and is
of universality. The dynamical models are established for planar motion and fixed axis rotation by Descartes
generalized coordinate and Lagrange coordinate, and the validity of this method is proved.

Key words Gauss principle of least constraint; Descartes generalized coordinates; Lagrange coordinate system;
multi-rigid-body system; dynamics
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