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Orthogonal Franklin Moments and Its Application for Image Representation
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Abstract A set of novel orthogonal moments named as Franklin moments is proposed in this paper.
The kernel functions of Franklin moments are Franklin functions which composed of a class
of complete orthogonal splines function system of degree one. For digital images, the traditional
polynomial moments such as Legendre moments and Zernike Moments could cause numerical
approximation error because of the calculation for high order polynomials. In contrast, Franklin
function system is composed of a series of orthogonal piecewise polynomials of degree one. There-
fore, it provides possibility of avoiding calculating high order polynomials, and thus the exact
values of Franklin moments can be obtained directly with smaller calculation effort. Experimental
results show that images reconstructed from Franklin moments have lower error than that of the

conventional orthogonal polynomial moments.
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The theory of moments provides useful series expansions
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moments have essential difficulties for calculating accurately
due to the numerical instability and computational complexity,
especially with order increasing.

The main contribution of this paper is to propose a new
class of orthogonal moments named as Franklin moments
(FMs) based on Franklin functions. Franklin function
system is a class of orthogonal spline functions which is
composed of a series of orthogonal piecewise polynomials of
degree one. It suggests that besides orthogonality, FMs can
keep the order of polynomials on only degree of one. The
exact values of FMs can be obtained directly with small
calculation effort. Experimental results show that images
reconstructed from Franklin moments have lower error than

that of the conventional orthogonal polynomial moments.



