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Representation for a Group of Parametric Curves

Based on the Orthogonal Complete U-System
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Abstract In order to probe into the properties of frequency spectrum for a group of parametric
curves, a class of orthogonal complete piecewise k-degree polynomials in L? [0, 1], called
U-system, is introduced. The expansion in U-series has advantageous properties for approxima-
tions in both quadratic norm and uniform, and it can be realized to express a group of parametric
curves which are piecewise k-degree polynomials in a number of finite terms of U-series. Based
on U-system, the transfer process is described, by which U-spectrum is obtained for a given
group of parametric curves; The algorithm is visible, simple and fast; The program for process-
ing data can be used to analyze and synthesize geometric information, and may have applications
in the field such as information security (information hiding, watermarking), and pattern recog-
nition etc. Some graphic examples of check test for expressing a group of parametric curves in

U-system are given.
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Background

This project is supported by “Mathematics Mechaniza-
tion Method and Its Application on Information Technology”
(973 Program) under grant No. 2004CB3180000 and the Na-
tional Natural Science Foundation of China (important special
project) under grant No. 60133020. The work aims to pro-
vide a new method to express the geometric data of paramet-
ric curves. In this method, authors have presented a class of
orthogonal complete piecewise k-degree polynomials (so-called
U-system) .

It is well known that many classes of orthogonal func-
tions is applied to solve and analyze signals of physics or in-
dustry etc, rarely not to express the group of geometric
graphics data. It is the main reason that most orthogonal

functions cannot exactly express the geometric graphics, es-

pecially which have some discontinuous sub-graphics in the
group. But U-system can do it very well. This is the most
important property of U-system to other classes of orthogo-
nal functions.

Generally, people always have much interesting on pres-
enting a group of geometric graphics by the common basic el-
ements of graphic. By using Fourier-system to deal with
these graphics of parametric curves, the results will be much
more different from the original ones, especially at some
places where there are disconnections between the sub-graph-
ics. But the reproduction created by U-system is exactly the
same as the original group of graphics. This paper gives the

realization algorithm of U-system. and does some significant

researches for future works.
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Granular computing (GrC)is a general computation theory for effectively using granules such as classes, clusters, subsets,
groups and intervals to build an efficient computational model for complex applications with huge amounts of data, information
and knowledge. Though the label is relatively recent, the basic notions and principles of granular computing. under different
names, have appeared in many related fields, such as information hiding in programming, granularity in artificial intelligence.
divide and conquer in theoretical computer science, interval computing, cluster analysis, fuzzy and rough set theories, neurso-
phic computing, quotient space theory, belief functions, machine learning, database, and many others. In past few years, we
have witnessed a renewed and fast growing interest in GrC. Granular computing has begun to play important roles in bioinfor-
matics, e-business, security, data mining, high-performance computing, and wireless mobile, computing in terms of efficiency,
effectiveness, robustness, and uncertainty. These researches are effective results of Rough Set studying in recent years. So,
Granular Computing should be the perspective of Rough Set development.

The 2006 international forum on theory of granular computing (IFTGrC2006) will be held at Nanchang Institute of Tech-
nology, Nanchang in China. The forum will provide researchers and practitioners a platform to explore the theory and method-
ologies of granular computing and to develop wide range of applications, such as data mining, soft computing, bioinformatics,
e-intelligence, security, distributed computing, quantum computing and etc.

Aim and Scope
Granular computing
Quantum computing
Fuzzy set theory and applications
Machine learning

Theory and methodologies of Granular Computing
Rough Set Prospective

Knowledge discovery and data mining
Computing with words

Decision support systems

Intelligent information systems

Pattern recognition and image processing
Spatial reasoning

Applications of Granular Computing
Rough set theory and applications
Bioinformatics

Approximate and uncertainty reasoning
Computational intelligence

Hybrid and integrated intelligent systems
Multi-agent systems
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Logical aspects of soft computing
Neural networks
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