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Fig.1 A planar manipulator with two links
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Fig. 2 Tip tracks of the arms
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DESIGN SENSITIVITY ANALYSIS OF MULTIBODY SYSTEM DYNAMICS
DESCRIBED BY IMPLICIT DIFFERENTIAL/ALGEBRAIC EQUATIONS

Pan Zhenkuan Ding Jieyu

Wang Yu

(College of Information Engineering ,» Qingdao University, Qingdao 266071,China)

The direct differentiation method and adjoint variable method for dynamics of multibody

systems were presented, based on the generic formulation of implicit differential /algebraic equations with

implicit initial conditions and generic end time conditions. The computation of the objective functions and

their derivatives ware another contributions of this paper, which transformed the integral type of objective

functions to integration ones in order to improve computational efficiency. Finally the method was verified

by a numerical example of a planar manipulator with two links.

Key words

dynamics of multibody systems, implicit differential/algebraic equations, design sensitivity

analysis, direct differentiation method, adjoint variable method

Received 15 April 2004,revised 28 April 2004.

* The project supported by the National Natural Science Foundation of China(19902006).



