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Abstract: Integral transform are recognized as useful tools for quantitative studies of geophysical
anomalies. Two dimensional fractional Fourier-Mellin transform are used in agriculture, medical stream,
detection of watermark in images regardless of the scaling and rotation.
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l. Introduction

During the second half of the twentieth century, considerable amount of research
in fractional calculus was published in engineering literature. The method of defining fractional transform
is in the terms of Eigen decomposition choosing some eigen function, the R.S. Pathak has defined
fractional Fourier transform which is depend on parameter o [4].

The first investigators to use a version of the Fourier-Mellin transform were Brousil and Smith in
1967. The Fourier —Mellin moments were firstly proposed by Sheng and Davernoy in 1986, it is defined
in polar coordinate system [6]. Image matching methods should be invariant to translation, rotation and
scale. B Dasgupta & B N Chatterji presented in their work that image matching algorithm based on
Fourier-Mellin transform [9]. J. R. Martinez-de Diosy A. Ollero developed robust real-time image
stabilization system based on the Fourier-Mellin transform. The system is capable of performing image
capture-stabilization-display at a rate of standard video on a general Pentium Ill at 800 MHz without any
specialized hardware and the use of any particular software platforms [1].
Fourier-Mellin transform is used to identify plant leaves at various life stages based on the leaves shape or
contour. Fourier-Mellin transform is also used in estimation of optical flow [8, 5]. Fourier-Mellin
transform used the for detection of watermark in images regardless of the scaling and rotation [8]. Using
this transform human face also detected [2]. G.S. Page used this method for comparing of distorted
objects [3].
In our previous work we define some terminology [5,9,10] is as follows. In this paper we have calculated

two dimensional fractional Fourier-Mellin transform of some signals in the range of —oo to .
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II. Definitions

2.1 Definition of two-dimensional fractional Fourier-Mellin transform
The two-dimensional fractional Fourier-Mellin transform with parameters o and 0 of f(x,y, t, q) denoted
by FRFMT{ f (x,y,u, v)} performs a linear operation, given by the integral transform.
FRFMT{ f(x,y,u,V)} = Fo g (0. q,7,8) = [ [, fgo fgof(x, y,u,v)Kq 9 (x,y,u,v,p,q,1,s)dxdydudv
---(2.1.1)

where Ke,0 (6, ¥, u,v,p,q,7,5)

1—icota _1

2mir 2mis i

1 etanle [r2+s2+log 2u+log *v]

[(x2+y2+p2+q2)cosa —2(xp+yq)

= — @2sina Usind Vsind
2
T

— Claei[(x2+y2+p2+q2)C2a—2(xp+yq)C3auC19ir—valgis—lengi[r2+52+log2u+log2v]

1—icota cota coseca 2m m T m
where C;, = =2 = _2 o= ] T

eeCm o , CZa > ,Cza > rC10 i’ 20 rand 0<a<2, 0<0<2
—(2.1.2)

2.2 The Test Function
An infinitely differentiable complex valued smooth function @(x,y,u, v) on R" belongs to E(R"), if
for each compact set | — S.pr J =S4 where

Sap = {x,y:x,yeR", |x| < a,lyl < b,a>0,b > 0}
Sea ={u,v:it,qeR", |t < ¢, |ql <d,c>0,d > 0}

m,n,k,l
x,y,t.q

yE,m,n,k,l[ @(x,y,u,v)]=sup x,yel |D -“(2'2'3)

t.qel
Thus E(R")will denote the space of all @(x, y, u, v)eE(R™) with compact support contained in

(Z)(x,y,u,v)|<oo

S., NS, - Note that the space E is complete and therefore a Frechet space. Moreover, we say that

f(x,y,u,v) is a fractional Fourier-Mellin transformable if it is a member of E .

2.3 Distributional Two Dimensional Fractional Fourier-Mellin Transform (FRFMT)

The two dimensional distributional Fractional Fourier -Mellin transform of f(x, y, u, v)eE*(R™) can be
defined by

FRFMT{f(x,y,u,v)} = F,4(p,q,7,s) ={f(x,y,u,v),K, g (x,y,u,v,p,q,7,5))---(4)

where, Ka,0 (x,y,uw,v,p,q71,5)
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Where, Cla = —27'[ , CZa = —2 ,Cza = 2 rClH = ng = _tan9 ,0<a< E,

sind '
0<9<§ ---(2.3.1)

Right hand side of equation (4) has a meaning as the application of f(x,y,t, g)eE*(R™)to

Kyp(x,y,u,v,p,q,7,5)€E.

It can be extended to the complex space as an entire function given by
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FRFMT{f (x,y,u,v)} = Fu5(p. 4’75
= (f(x,y,w,0),Ke o (%,y,0,0,0,q,7,5))(23.2)

The right hand side is meaningful because for each p',q, 7', s'€C™, K, o (x,y,u,v,p,q,7',s)eE asa
function of x, y,u, v.

1. Two Dimensional Fractional Fourier-Mellin Transform of Some Signals
3.1 Result
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8.3.2 Result

FRFMT{6(x — a),6(y — b),6(u —c),6(v — d)} (p,q,7,5)

— 1—icota e2sma [(a +p +b2+q2)cosa —2(ap +bq)]C:Z;ig d:;i; 1 emfe [r2+sz+log2c+log2d]
21

8.3.3 Result

FRFMT{ei(ax +by)uic vid }(p’ q,7, S)

cos’a +1 (»? 2y 4 222 b2 2( b)\l

_m 4 “sinza P +q + {sma[(a + b%) — 2(ap + bq }¥
|

)

B cotacotl cos?0 + 1 secO sin
| om|[———— (2 +52) +—[2(rc+sd)+—(c2+d2 ]
\ sin20 2 21

Proof: Consider
FRFMT{e!(@*+b¥)yicyid}(p q,1,5)

. L Urfa20020 024 12
L -2
{el(ax +by)ulc Uld }62[(x +y“+p°+q“)cota —2(xp +yq)coseca |

I
—
—

8§ ~——3
§~——3g

2mir 2mis nio.2

o 2 2 2
(ulavlb)usine vsing L etang U FS7Hlog Tutlog 17)dxd:ydud1;

1 —icota
21

—(p +q etan 9 (r?+s?) f fei(ax+by) eé[(x2+y2)cota—2(xp+yq)coseca]dxdy

[ee]
—00
[eolNe o)

e%(pz +q%)cota f f pilax +by) eé[(xzcota +2xpcoseca +2ax ) e%[(yZCOta +2yqcoseca +2by)

—00 —O00

2mir 2mis

i
u ’17 usm9 Vsind etand (log u+l0‘g v)dudv

RS

8

1 —icota
21

—00 —O00
0 00
2mir . 2mis | . i
dxdyetanG( +s )f f ysing i€ 1vsin9 Hid — 1€f 9 (log *u+log? v)dudv
00
[ee] [ee]
_ 1 —icota e%(p2+q2)cota el[(w;a )x +(a—pcoseca )x] e [(Com )y +(b—qcoseca )y]
2
—00 —00

i 2 2 2mir 2mis i 2 2
dxdyetanG (T +s ) f f Usind +lcu_1vsm9 + dv_letane (log “u+log 1;)dud‘lj

Putting logu =m, logv=nu=e™, v=e", du=e™dm, dv=e"dn

[o¢] oo
— 1 - icota e%(p2+q2)cota f f ei(co;a )x2+i(a—pcoseca )x ei(ca;a )y2+i(b—qcoseca )y dxdy
2m
—00 —00

(o) (o)
i 2 2 2mir . 2mis | . i 2 2
etand (r?+s?) f f (em)sina +lce_m (en)sinG +lde_netan6 (m=+n )eme"dmdn

—00 —00

A Monthly Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories
International Journal of Research in Medical and Basic Sciences (IJRMS)

http://www.mbsresearch.com email id- irjmss@gmail.com Page 4




International Journal of Research in Medical and Basic Sciences, ISSN: 2455-2569
Vol.03 Issue-07, (July, 2017), ISSN: 2455-2569, Impact Factor: 4.457

cota p-
=—, B = (a — pcoseca), C = (b — qcoseca), D=

2 tan6
_ 2nr + Fe 21S 4
"~ sinf ¢ " sinf
= 27-[(1 _ iCOta) eTL’i e%[:jz +cos asina ](P +q2) e;{zgslz [( 2+b2)—m§::;:a (ap +bq)]}
cotacotf
ei[nscil:: +cos€sm6 (T +SZ)] [ (TC+Sd)+ Sinf (C2+d2)]
( cos’a +1
|+ | —>— )+ —— b?) — 2(ap + b} |
2n(1 — icota) .47T+< Sinla >(p +q )+ {sma[(a + b%) — 2(ap + b1} ¥
= expi 5
cotacotf | cos 0 +1 sec sinf I
+21 |——— (% + 52 +—[2 rc + sd) + —— (c? + d? ]
\ ”[ sin20 < )] > |2( )+ —( )
8.3.5 Result

tanfsina+/2m(1 — icota)

1
[(ZaSina + cosa)(2bsina + cosa)]z

FRFMT{ei(ax®+by*)yicyid Y (p g 7 5) =

[60529 +1](r% + 52)

in26

|r 7T+—(p +q2)+
| 2
I

(
exp ! i
Ik l+ 2 (cota + 2a + cota + 2b
Proof: Consider
FREMT{e!(@+b¥)yicyid}(p q,7,5)

5 tan6 5 5
cosec*a + secO(rc + sd) + o (¢t +d*)

[ee] o] [o%) 00
= J‘ f f f 1 — lcota {ei(ax2+by2)uicUid}eé[(x2+y2+P2+q2)C0ta _Z(Xp +yq )Coseca ]
2n

—00 —00 —C0 —C0
2mir 2mis .

. . 2 2 2 2
(Ui v yysing ~ysine ' etang U Hlog “u+tlog I7)dxdydudv

(00 [e0)
_ 1 —icota i'(pz+qz)cotta L (r?+s?) i(ax24+by? i[(xz+y2)cotot —2(xp+yq)coseca |
= —2 ez e tanf e ez dXdy
T
—00 —00
2mir 2mis 1 i (lo 2u+lo 217)
usme Usin@ etanb (tog 9 dudv
—00 —00
Putting logu =m, logv=n
u=em, v=eh
du=e™dm, dv =e"dn
(o] [ee] (o]
1—icota i 2, 2 ol g mo2, 2 o
= > ez(P"+q")cota f @UAX?+IBX ], f ey +Dy gy etane (r?+s?) j(e)lEm +iFm g
T
—00 —00 —00
[ee]
f(e)an +iGn dn,
cota cota
= a, = —pcoseca, C = , = —qcoseca,
A > + B Cc > +b, D

A Monthly Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories
International Journal of Research in Medical and Basic Sciences (IJRMS)

http://www.mbsresearch.com email id- irjmss@gmail.com Page 5




International Journal of Research in Medical and Basic Sciences, ISSN: 2455-2569
Vol.03 Issue-07, (July, 2017), ISSN: 2455-2569, Impact Factor: 4.457

T 2nr 2TS
E = F =

, =——+c, G=——+
tanf sin@ sin@

1—icota i, 2, 2
—62(p +q“)cota etanH
21

_ e™tanfsina,/2n(1 — icota)

[(2asina + cosa)(2bsina + cosa)]z

w2 [B2 pZ FZ4g2
(r 2ysy € e |t ]

AtcE
VAC E

1
_(p +q )COta eT“ [tane +sm6cos€ ](T +SZ)

2 2
i 14 2 tanf 2 2
64{ (cota +2a+—cota +Zb)casec a+4secd (rc +sd)+—n (c“+d )}

tanfsina+/ 2w (1 — icota)

1
[(Zasina + cosa)(2bsina + cosa)]z

co
7T+—(p +q2)+

\
| T [C0529 +1](r? + s2) ]||
exp{l|+1 L + @ 2a + secO(rc + d)+tan9 2 +d? i}

kl 2\cota +2a cota+2b cosec a T Secire T s T (c )J}

Conclusion : In this paper we have calculated two dimensional fractional Fourier-Mellin transform
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