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Optimal Slines with Constraints on Derivatives of Arbitrary Degree
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Spline functions have been used as powerful tools for designing curves and surface
s in many fields of engineering and science such as computer aided design, numerical analysis, image proce
ssing, robotics, data analysis, etc. However, the fact that slines are piecewise functions leads to compli
cated treatments and in this study we develop a concise and systematic method for constructing optimal smo
othing splines. In particular, we pay special attension to constrained splines, where various types of con
straints can be imposed on designing curves and surfaces. The types of constraints include pointwise const
raints, interval constraints, constraints on derivatives and integrals, either as equalities and/or inequa
lities. We developed theories and algorithms for interpolating and smoothing optimal splines with these co
nstraints in a unified framework. We employed both B-spline approach and control theoretic approach.
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