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Seminar uber Fragen der Mechanik
zu folgendem Vortrag wird herzlich eingeladen
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Lie group integrators approach for a multibody system
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Lie group integrators have heen successfully applied for the simulation of mechanical
systems, and in problems of control, bio-mechnics and other engineering applications,
where the preservation of geometrical properties is of interest (see for example [1] and
references therein).

The configuration of many physical problems, including multi-body dynamics, evolves in
a nonlinear space and is usually described as a manifold, so that the theory of differential
geometry can be exploited for the development of efficient numerical algorithms. In
particular, Lie group integrators solve differential equations whose solution evolve on a
manifold, and we assume that the manifold is acted upon transitively by a Lie group
1. 2].

We consider here an application for the controlled path of a mass point being transported
by two quadrotors [4, 5]. The problem is modelled on RS x (SO(3) x s0(3))? x (T'5?)2.
We derive the Euler-Lagrange equations of the system and show how to apply Runge
Kutta Munthe Kaas methods, a class of Lie group integrators, to solve this multibody
system [1, 3, 6].

References

(1] E. Celledoni. E. Cokaj, A. Leone, D. Murari and B. Owren. Lie Group integrators for
mechanical systems. hitps: //arziv.org/abs/2102.12778, 2021.

[2] E. Celledoni and H. Marthinsen and B. Owren. An introduction to Lie group
integrators — basics, new developments and applications. Journal of Computational
Physics, 257(B). 1040-1061, 2014.

[3: K. Enge. Partitioned Runge-Kutta methods in Lie-group setting. BIT. Numerical
Mathematies, 43(1). 2139, 2003.

[4] T. Lee, M. Leok and N. H. McClamroch. Global formulations of Lagrangian and
Hamiltonian dynamics on manifolds. A geometric approach to modeling and analysis.
Interaction of Mechanics and Mathematics, Springer, 2018,

[3] T. Lee, K. Sreenath and V. Kumar. Geometric control of cooperating multiple quadro-
tor UAVs with a suspended payload. 52nd IEEE Conference on Decision and Control,
5510-5515, 2013.

[6] D.D. Holm. Geometric Mechanics, Part II: Rotating, Translating And Rolling. World
Scientific Publishing Company, 2008.

' J?"i- ni’-{..,...\ Iﬁ'rrti-h-ﬂ--r[f,.,

"ty iy .._,-":r'.._g m-:j:‘,-.}’_{.pf
-.“f..nn';(i _g:.-qu ;H? ..t‘-.nﬁ Prof. Dr.-Ing. P. Steinmann

"m"""‘ "":" J{“%H Evpr by-m g

rifinirt o) PWE L Ay

Lehrstuhl fir Technische Mechanik
Prof. Dr.-Ing. K. Willner Egerlandstrale 5, 91058 Erlangen
Prof. Dr.-Ing. S. Leyendecker Lehrstuhl fiir Technische Dynamik

Immerwahrstralle 1, 91058 Erlangen




