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An Euler Parameter Updating Method for Multibody Kinematics and Dynamics
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ABSTRACT

This paper develops a sequential updating method of the Euler parameter generalized coordinates
for the machine kinematics and dynamics, The Newton's method is slightly modified so as to
utilize the Jacobian matrix with respect to the virtual rotation instead of this with repect to the
Euler parameters. An intermediate variable is introduced and the modified Newton’s method
solves for the variable first. Relational equation of the intermediate variable is then solved for the
Euler parameters. The solution process is carried out efficiently by symoblic inversion of the rela-
tional equation of the intermediate variable and the iteration equation of the Euler parameter nor-
malization constraint. The proposed method is applied to a kinematic and dynamic analysis with
the Generalized Coordinate Partitioning method. Convergence analysis is performed to guarantee
the local convergence of the proposed method. To demonstrate the validity and practicalism of the
proposed method, kinematic analysis of a motion base system and dynamic analysis of a vehicle

are carried out.
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Table 1 s vector in example 5.1

actuator 1 actuator 2 | actuator 3

ground | (0,03, 0565, 0.028) | (-0.25, 045, 0.0) | (-0.25, 045, 0.0)

platform [(0479, 0.021,-0.115)| (-0.25,-0433,00) | (0.25, 0433,0.0)
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Table 2 Inertia properties of HMMWYV
X-Moment of | Y-Moment of | Z-Moment of
Body Mass (Kg) Inertia, I, Inertia, I, Inertia, I,
(Kg-m?) (Kg-m?) (Kg-m?)
Chassis 2123.0 671934.0 226147.0 850900.0
front left lower contrl arm 16.7245 16.2696 16.2696 16.2696
front left wheel 90.5674 16.2696 16.2696 16.2696
front left upper control arm 5.5808 16.2696 16.2696 16.2696
rear left lower control] arm 16.7245 16.2696 16.2696 16.2696
rear left wheel 90.5490 16.2696 16.2696 16.2696
rear left upper control arm 5.5808 16.2696 16.2696 16.2696
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