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Abstract: As generalization of the Gabor transform, the fractional Gabor transform has been used in several areas,
including optical analysis and signal processing. In this paper we have proved some important results that are scaling
property, Parseval’s identity and Modulation property.

Keywords: Fourier transform, Fractional Fourier transform, Gabor transform, fractional Gabor transform, testing
function space, signal processing.

I. INTRODUCTION

The Fourier transform is one of the most important mathematical tools used in physical optics, linear system theory, signal
processing and so on [1]. The concept of Gabor transform of fractional order studied in [7] using window function. The

simple form of fractional Gabor transform of signal f (X) with rotation ¢ is defined as in [4].

6. 1(0Ju) = 6, (0.0)= | f(x)K, (u.t)dx y
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Where, K, (x,u,t): 2
T

The above fractional Gabor transform is the generalization of the conventional Gabor transform which is defined as follows
in[7]

Tn b
G(u,t)=‘/g.[f(x)e 2 e dx

= (1.3)

The Gabor transform, STFT and CWT invertibility, and generalized Parseval’s like theorem is given in [3]. Parseval’s
equation for fractional Hankel transform is given in [2]. Modulation and Parseval’s theorem for generalized fractional
Fourier transform is given in [5].

In this paper section 2 gives scaling property. In section 3 we give Parseval’s identity for fractional Gabor transform. In
section 4 Modulation property for fractional Gabor transform was proved and section 5 concludes the paper.

Notation and terminology are as given in [6].
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Il. SCALING PROPRTY
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Let cota =cotf (2.2)
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I11. PARSEVAL’S IDENTITY

Let f (X) denote a complex valued function of real positive variable X . The fractional Gabor transform of f (X) with

parameter ¢ is denoted by [Ga f (X)kS) Parseval’s relation for the Gabor transform had given in [3]. We prove the

following formulae for fractional Gabor transform which we called Parseval’s type formula.

3.1 PARSEVAL’S FORMULA OF FIRST TYPE OF FRACTIONAL GABOR TRANSFORM:
For g,he E’ we have
(y-tf

J.g y)el700'[0( — 2
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Consider the left side,
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Using Inversion formula for fractional Gabor transform,
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Using this value in (3.1.1)
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3.2 PARSEVAL’S FORMULA OF SECOND TYPE OF FRACTIONAL GABOR TRANSFORM:

For g,he E' we have
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This formula is the generalization of the first formula.

Proof:

2,2 = 2
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3.3 SPECIAL CASES OF PARSEVAL’S TYPE FORMULA (3.2.2)

3.3.1 The special case of (3.2.2) for S=1
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3.3.2 The special case of (3.3) for X =1
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IV. MODULATION PROPRTY

4.11f [G”‘ f (X)Iu) denotes fractional Gabor transform of f () then
[6« f (x)cosax]u)

_ /1—;cotaeizasi”a°°w{[ G f(x). |au005aku asina) [G f(x)-e 'a“°°s"ku+asina)}
p/a

Proof:

x)cos axu)

x+u cota —( —t) csca jax —iax
fl |cotaj > eiuxcsca(e +e jdx

2

- o i(x2+u2)cota —(x-tfesca @ i(x2+u2)c0ta —(xtfesca
_ l-icota {[J‘ f (X)e 2 e 2 el(ucscaa)xdx:| 4 liJ‘ f (X)e 2 e 2 el(ucscoﬁa)xdx:l}
87 i e

l1-icota || ¢ i[XZJr(”*aSi” af ]cota ot esca —i(u-asin a)xcsca yiaucosa Jatsinacosa
—a I f(x)e> e 2 e glucoseg2 dx
7T

—00

T i[xz+(“+35i”a)z]cm"’ “btf s -i(u+asin a)xcsca 4 —iaucosa S sinacosa
+| [ 1(x)e? e Z e e e? dx

_ fl— |8C0t0! 75'”0‘005“ {[G f |aucosa ku asin 0[ [G f ) ~iaucosa :ku +asin a)}
JT

4.2 If [G“ f (x)ku) denotes fractional Gabor transform of f (x) then

[G“f(x)sinaxku):w{lcoéa 1ismza{[G f(x)- e fu—asin &) [G* f (x)- e fu+asin )}
T

Proof:

|G £ (x)sin axu)

2 . .
_j COtO{ x +u? cota —(x—t) csca = pidx _ griax
, J' 2 g iuxcsca : dx

2i

Page | 6
Novelty Journals



about:blank

- Novelty Journals ISSN 2394-9716

International Journal of Novel Research in Interdisciplinary Studies
Vol. 11, Issue 3, pp: (1-7), Month: May — June 2024, Available at: www.noveltyjournals.com

27(4i)

—00

© (x—t)? csca i
_ /|C0ta 1 J< f )e2 x +(u-asina ) ]COtaefe—i(u—aSina)XCSCaeIaUCOSae 5 a’ smacosadx

T i[x2+(u+asina)2]cota m —i(u+asin ar)xcsca 4 —iau coser -a sin cosa
—| [ 1(x)e? e 2 e e e? d

s © i(><2+u2)<:0t0: —(x-t) csca ‘ (x +u )cota —(x-t)? csca '
l-icota liJ‘ f(X)e 2 e 2 e|(ucscaa)de:| _[J. (X)e 2 e 2 efl(ucsca+a)xdx

X

—00

_ | i Coéa _1e%sma {[G“ f (x) glaucosa ku —asin a)— [G“ f (X) giaucose ku +asin 0{)}
T

V. CONCLUSION

We present scaling property of fractional Gabor transform. The Parseval’s identity for the generalized fractional Gabor
transform is given. Modulation property is given. Further we plane to prove some more interesting properties of this
transform.
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