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Curve and Surface Fitting models based on the
diagonalizable differential systems I

Chong-Jun Li∗, Lin-Lin Xie, Wen-Bin Du, Hai-Dong Li, Huan Bao

School of Mathematical Sciences, Dalian University of Technology, Dalian 116024,China

Abstract

Curve and surface fitting is an important problem in computer aided geomet-

ric design, including many methods, such as the B-spline method, the NURBS

method and so on. However, many curves and surfaces in the natural or en-

gineering fields need to be described by differential equations. In this paper,

we propose a new curve and surface fitting method based on the homogeneous

linear differential systems. In order to approximate general curves or sur-

faces well, the diagonalizable differential systems with variable coefficients are

adopted, which have explicit solutions. The fitting algorithms are presented for

curves and surfaces from discrete points. Some numerical examples show that

the two algorithms can obtain good fitting accuracy as the B-spline method.
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1. Introduction

Curve and Surface reconstruction is an important process in Computer Aided

Design and Manufacturing. Many surfaces, such as aeroengine blades and air-

foils need be designed to satisfy some corresponding aerodynamic differential

equations. However, the traditional surface construction methods based on the
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