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A Class of General Franklin Functions and Its Application
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Abstract In order to explore orthogonal representation and the property of frequency spectrum
for parametric spline curves and surfaces, a class of orthogonal spline functions system, named as
GFsystem, is proposed. Based on GFsystem, the transfer processes are described, by which fre-
quency spectrum is obtained for a given spline curves and surfaces. The algorithm is visible, sim-
ple and fast; the program for processing data can be used to analyze and synthesize spline curves
and surfaces. Experiments demonstrate that GFsystem proposed is more suitable for representing

spline curves and surfaces than Fourier function system.
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Background

This project is supported by the Science and Technology
Development Fund of Macau under grant Nos. 003/2008/A1
and 008/2008/A1, the National Natural Science Foundation of
China (important special project) under grant No. 10631080
and the National Basic Research Program of China (973 Pro-
gram) of China under grant No. 2004CB318000. The work
aims to propose a class of orthogonal spline function system
and provide a new method to represent the geometric data of
parametric spline curves and surfaces.

With the increasing use of geometric modeling in indus-
try, algorithms processing geometric signals become more
and more important. Currently, despite the recent promising
progress of digital geometric processing, it still lacks analysis
of frequency spectrum like digital image. The research of
digital geometry has been rarely conjoint with the analysis of
frequency spectrum, mainly because of the choice of orthogo-

nal functions. In fact, not any class of orthogonal functions

is suitable for the analysis and synthesis of geometric infor-
mation. So, it is necessary to discuss the effective methods
on how to make frequency spectrum analysis with the data
coming from these geometric graphs. In the field of CAGD,
discussion of frequency spectrum will help to classify
graphics.

This paper proposes a new class of orthogonal spline
functions system, named as GFsystem. It can exactly repre-
sent spline curves and surfaces by using finite items. So it is
suitable for analysis of frequency spectrum for spline curves
and surfaces. However, by using Fourier-system to deal with
these spline curves and surfaces, the results will be much
more different form the original ones. This paper also pro-
vided the realization algorithm of the orthogonal spline func-
tions system. The algorithm is visible, simple and fast. The
program for processing data can be used to analyze and syn-

thesize spline curves and surfaces.



