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Abstract

In order to control the unit quaternion spline more flexibly locally, this paper generalizes the Beta
spline in the Euclidean space to the quaternion space based on the spherical Bézier curve, and
gives the definition of the Beta quaternion spline. It is proved that the spline satisfies the first-order
geometric continuity. The Sufficient requisites for satisfying the second-order geometric continu-
ity and the proof are given. Finally, numerical experiments are used to verify the feasibility of the
proposed method. The control points of quaternion spline constructed in this paper are directly
defined by the points of the control polygon, and the spline shape can be controlled locally by
simply changing the value of some shape parameters.
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Figure 1. Control point construction diagram
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Figure 2. The rotational motion trajectory of the center of the rigid body
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Figure 3. Schematic diagram of rigid body motion
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Figure 4. The effect of shape parameters f,, on the shape of the spline, the corresponding f,, values of red, black and
blue curves are 4, 2 and 0.5 respectively
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