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Fig. 1  The displacement and attitude of the rigid body
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Fig. 2 The angular velocity time history in the body-fixed frame Fig. 3 The attitude time history of the system
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Fig. 5 The error of momentum with time Fig. 6 The error of the proper value of rotation matrix with time
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Abstract: The Lie group dynamics equation for rigid bodies was derived based on the exponent
mapping equivalence relationship between the Lie group and Lie algebra. The discrete Lie group
variational integrator was derived according to the discrete variation theory. The momentum
conservation of the 2 Lie group equations was demonstrated. The Lie group dynamics equation
was processed so that every part has the same dimension and the equation can be solved with
the Runge-Kutta method directly. The Runge-Kutta method to directly solve the Lie group dy-
namics equation with different dimensions was also built. The Lie group variational integrator
was solved with the Lie algebraic transform, the Cayley transform and Newton iteration, re-
spectively. The computation results of the 3 algorithms are highly identical to each other, the

structure conservation and momentum conservation both have high precisions.

Key words: Lie group; Lie algebra; Runge-Kutta method; discrete variational integrator; free
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