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A Study on Estimation of Functions with Discontinuous Points by Edge-Preserving
Spline Smoothing and Its Applications
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Spline functions are smooth piecewise polynomials, and because of their

flexibility and optimality on smoothness, they are widely used for estimation problems of continuous
functions such as interpolation and smoothing of data. On the other hand, it has been considered
that spline functions are not suitable for estimation of discontinuous functions including edges. In
this study, we designed novel spline functions that adaptively allow discontinuities between data
points. By using them, we developed the edge-preserving spline smoothing that simultaneously
performs edge detection and smoothing in non-edge regions. The edge-preserving spline smoothing is
formulated as a convex optimization problem, and we found that it can achieve better estimation

accuracy than the standard spline smoothing and conventional approaches that only estimate function
values at the data points.
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