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Abstract

The maturity of computer technology has made the spline curve fitting technology on the
high-dimensional spheres widely used in the fields of key frame animation and aerospace vehicle
trajectory planning. In practice, it is often necessary to use spherical splines with well continuity
and high shape controllability to interpolate points on high-dimensional spheres. Therefore, the
purpose of this paper is to provide a new method for constructing geometrically continuous
spherical interpolation splines on any dimensional spheres. First, the Beta spline in Euclidean
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space is extended to the high-dimensional spheres. The spherical Beta spline curve is defined, and
its continuity is discussed. Second, the relationship between the auxiliary control vertex and the
interpolation point is clarified. Third, the known interpolation points are used to calculate the
auxiliary control vertices, all then a geometrically continuous spherical Beta interpolation spline
is constructed. This method has overall properties. It relaxes the continuous requirements and
introduces parameters that can control the shape of the spline curve, which makes the spherical
splines more flexible and controllable.
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Figure 1. Recursive definition of cubic spherical Beta spline curve
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Figure 2. Spherical interpolation spline curve based on given data
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