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Abstract: As the sine transform, cosine transform and Hartley transform are widely use in signal processing, the application of their
fractional version in signal/image processing is very promising. In this paper distributional generalized two dimensional fractional sine
transform is studied. Properties as derivative Parsvel’ s identity and shifting property for generalized two dimensional fractional sine

transform is proved.
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1. Introduction

Fractional calculus refers to integration or differentiation of
non-integer order. Interestingly, the field has a history as old
as calculus itself.

Today, fractional integration appears in diverse fields, some
in the form of not-so-subtle variation and generalizations.
These include solving dual integral equations [1] (and the
works cited therein), seismic travel times, and stereo logy of
spherical particles, spectroscopy of gas discharges, and the
refractive index of optical fibers.

Nowadays, fractional transform play an important role in
information processing, image reconstruction, pattern
recognition, signal processing and the obvious question is:
why do we need fractional transformation if we successfully
apply the ordinary ones? First, because they naturally arise
under the consideration of different problems for example,
in optics and quantum mechanics and secondly, because
fractionalization gives us a new degree of freedom (The
fractional order), which can be used for more complete
characterization of an object (A signal in general) or as an
additional encoding parameter.

Fractional Transforms are used to compute the mixed time
and frequency components of signals. Fractional operators
particularly, Fractional Fourier Transform (FrFT), have been
investigated in some depth in recent years. The FrFT is an
extension of the ordinary Fourier Transform (FT) and
successfully applied in the areas of optics, quantum
mechanics and signal processing. It gives more complete
representation of the signal in phase space and enlarges the
number of applications of the ordinary FT [2].

Fractional cosine and sine transform are closely related to
fractional Fourier transform which is most essential tool in
the theory of optics and signal processing. Hence these
transform are also used suitably in optics and signal
processing as it reduces complexities of computation. Since
these transform have additive property they are suitable to
deal with the function which are specially even or odd. In
particularly, when the function denoting the signal is
impulse type, the generalized two-dimensional fractional
cosine and sine transform are useful.

This paper is organized as follows: In section 2 we are
describe modulation therom-1 and therom-2 of two
dimensional fractional Sine transform. Some properties of
two dimensional fractional sine transform are proved like
Prasvel’s identity in section 3 and shifting property in
section 4.

2. Modulation
2.1. Modulation thermo-1

If F*(f(x,y))(w,v) is generalized two dimensional
fractional sine transform of f(x, y) then
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2.1 Modulation thermo-2

If F*(f(x,y))(w,v) is generalized two dimensional
fractional sine transform of f(x, y) then
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3. Parsvel’s Identity

Parsvel’s identity for generalized two-dimensional fractional
sine transforms. If F* (u,v) = G&(u,v) F*(u,v) =
G&(u,v)
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4. Shifting Property
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where G& ,G& are one dimensional fractional cosine and
sine are transform respectively.

5. Conclusion

In the proposed work we have proved Parsvel’s identity and
shifting property for generalized two fractional Sine
transform. Also Modulation Property is described in the
form of theorem.

References

[1] Roop Kesarwani, “Fractional integration and certain
dual integral equations,” Math. Zeitchr. 98 (1967), 83—
88.

Volume 3 Issue 8, August 2014

www.ijsr.net

Paper ID: 10081402 Licensed Under Creative Commons Attribution CC BY

1207






