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Research on Degree of Fitting Implicit Polynomial Curves and Surfaces
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Abstract How to choose suitable degree of fitting implicit polynomial curves and surfaces is a key problem

when the objects are described and recognized by implicit polynomials, but the problem is not solved in the

(Key Laboratory of Electronic Business, Nanjing University of Finance and Economics, Nanjing 210003 )
ory. A theorem is presented to determine the degree of fitting implicit polynomials based on the object

boundary features, and the formula for the degree of fitting implicit polynomial is given. From the theory,
the algorithm for determination of the degree of implicit polynomials is followed: detecting the stationary
points in the object boundary based on its features, and then calculating the minimum degree according to

the formula derived from the theorem. In addition, the theory can be extended to three dimensional object

Finally, experiments are given to illustrate the efficiency and operation of the algorithm
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Determination of degree of heart shape fitting curve. (a) Original image; (b) First order difference firr

gerprint; (c) Stationary points in the boundary; and (d) Fitting the heart shape with quartic curve
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Fig. 2 Determination of plane shape fitting curve ( a) Original image; (b) First order difference fingerprint; ( ¢
Stationary points in the boundary (point of inflection threshold is 0); and (d) Stationary points in the boundary
( point of inflection threshold is 0. 01).
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There are many techniques available to describe object boundaries, such as Fourier descriptors and B splines, but implicit polyno
mials have many merits compared with them, for example, the capability to describe irregularly shaped objects by a small number of
parameters; object recognition by checking to see whether a data set is well fit by a specific implicit polynomial; the coefficients of
these polynomials, when fit to data, appear to be relatively insensitive to nose or to modest changes in the subset of the boundary
used. Obviously, it is a key problem to choose t he degree of the fitting implicit polynomials The objects cannot be described accurate-
ly if the choosing degree of the fitting implicit polynomials is too low. On the contrary, the fitting implicit polynomial curves are diffr
cult to use to recognize the object if the choosing degree of them is too high. Currently, the degrees of the fitting implicit polynomials
are chosen baselessly. This paper presents a theorem to determine the degree of fitting implicit polynomials, and the formula for de-

gree of fitting implicit poly nomial
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