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GENERALIZED DYNAMICAL EQUATIONS FOR TREE-
SHAPED MULTI-RIGID-BODY SYSTEMS

Zhou Qizhao
(Peking University)

Abstract

Following Wittenburg'™, and utilizing the viewpoint of graph theory, this paper
analyses the structure for a treeshaped system of an arbitrary number of inter-
connected rigid bodies. It brings up a dynamical model of overlapping subtreeshaped
structure and a definition of the so-called artery graph and modifies the idea of aug-
mented body so that the equivalent dynamical decomposition c¢f the system can be
carried out.

By specifying certain symbols and rrics of calculatior, tnis ariticle sets up genera-
lized dynamical equations for the tree-shaped multi-rigid-body system in a rather com-
pact matrix form.

Thus after introducing ihe hinge matrix both the constraint relations and the
kinematics of the system are written in matrix form. Finally the dynamical equations
are expressed in terms of generalized coordinates so that they can be used for com-
puter programming.



