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Offset curves for planar trajectories are interesting in the generation of tool paths for numerically controlled
industrial machines and in trajectory planning methods for autonomous driving systems. While the approxi-
mation of planar curves using polynomial splines under geometric continuity constraints has been widely stud-
ied [1, 2], the computation of accurate and well-behaved offset curves remains a challenging task. Offset curves
typically do not belong to the same functional space as the original trajectory and may exhibit peculiar singu-
larities, including self-intersections, which limit their use in practical applications. Existing approaches address
these issue through geometric filtering techniques to detect and remove undesirable features [3]. We assume a
first stage of functional approximation of trajectory data by penalized Hermite spline regression [4] enabling
the simultaneous fitting of positions and tangents. The regularization is imposed on the second derivatives,
effectively mitigating the jerk effect, which is particularly relevant in motion planning and path smoothing
applications. Then, taking into account the geometrical pointwise properties of the resulting curve, we design
two offset curves through the simultaneous approximation of function values and derivatives; further, the con-
tribution of the first derivative in the fitting process is modulated by a weight parameter, which is heuristically
determined to balance adherence to tangent data against overall offset curve smoothness. Finally, a mathemat-
ical model to obtain the so-called bi-offset as most fitting as with the original generator curve is proposed, also
relating the offset range and pointwise curvature values.
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