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In many geometry processing pipelines, planar trajectories are represented as spline curves, and subsequent

operations must preserve this functional structure. However, offset computation typically breaks this consis-
tency: the offset of a spline is no longer a spline and may exhibit singularities such as cusps or self-intersections.
Moreover, the bi-offset, obtained by offsetting an already approximated offset, often fails to reproduce the orig-
inal trajectory well enough, revealing the instability of classical offsetting schemes.
We introduce and discuss methods based on Hermite regression splines that simultaneously fit positions and
derivatives, suppressing unwanted geometric irregularities introduced by the offset operation. The approach
yields smooth, well-behaved offsets and enables an accurate reconstruction of the base curve from its bi-offsets.
This provides a stable and spline-compatible framework suitable for applications like CNC toolpath generation,
trajectory design, and geometric modeling.
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