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Inflections and curvature extrema are landmarks that structure how we perceive and describe shapes [1].
Together with their surface analogs—ridges and umbilics—they form a class of differential events. Methods exist
for detecting these features on B-spline geometry [2], yet standard curve editing offers no direct control over
them—dragging a control point may inadvertently introduce unwanted oscillations. We present a framework
for interactive curve editing that directly controls the configuration of differential events, and discuss how the
approach extends to surfaces.

The core insight: for B-splines, inflections and curvature extrema correspond to zeros of auxiliary B-spline
functions derived from the curve [3, 4]. The curvature derivative numerator g(t) of a degree-p curve is a B-spline
of degree (4p−6). By the variation diminishing property, the number of zeros is bounded by sign changes in the
control polygon of g(t). This converts continuous geometric constraints into discrete combinatorial conditions
on sign patterns, which allow differential events to slide along the curve.

Our sliding support mechanism exploits this structure. At each sign change in the control polygon of g(t),
we identify the pair of coefficients straddling the crossing: the one with the highest magnitude remains actively
constrained, and the other is released. This allows the zero—hence the curvature extremum or inflection—to
migrate along the curve as the released coefficient drifts. Extrema and inflections can slide freely or annihilate
in pairs, but the constrained coefficients act as barriers preventing new sign changes from appearing. Designers
can drag a curvature extremum or an inflection to merge it with another, or push it off the curve entirely,
simplifying shape and monitoring a precise number of curvature extrema and inflections along the curve.

We demonstrate the approach on open and periodic B-spline curves, and discuss extensions to surfaces of
revolution. Applying Lie sphere transformations [5] to these surfaces yields a broader class of shapes while
preserving curvature extrema structure, allowing the mechanism to generalize to ridge control on non-trivial
surfaces.

The algorithmic framework also provides a foundation for learning-based approaches, offering unlimited
training data with prescribed differential structure. Such data could train neural architectures whose first layers
learn robust geometric primitives—curvature structure, differential event detection, constraint satisfaction—
potentially transferable to broader shape manipulation tasks.
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