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In recent years, considerable attention has been devoted to Pythagorean—hodograph (PH) curves, i.e., curves
with a polynomial parametrization that have rational unit tangents. Certain subclasses of PH curves possess
additional desirable properties. In particular, double Pythagorean-hodograph (DPH) curves form an important
family of curves for which the Frenet frame and curvature functions are also expressed rationally. In [1],
a comprehensive and constructive analysis of degree 7 DPH curves is presented for three distinct structural
classes. A unified framework for their construction is developed, which is particularly suitable for interpolation
problems with prescribed boundary data. The approach identifies the degrees of freedom available in each class
and distinguishes between helical and nonhelical curve types.

In this talk, we apply the results from [1] to the construction of interpolating DPH curves relevant for
motion design applications. In particular, we present a completely local construction of a G continuous DPH
spline curve. On each polynomial segment, the prescribed endpoints and the associated orthonormal frames are
interpolated, and the segment length matches a user-prescribed value. The problem leads to the analysis of a
highly nonlinear system of equations and requires an appropriate choice of the remaining free parameters with
the aim to retain the highest possible approximation order. An elegant derivation of the governing equations is
obtained via the Hopf-map representation of DPH curves. Several numerical examples are provided to illustrate
the theoretical results.
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