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ARTICLE INFO                                       ABSTRACT 
 
 

Thyroid Fourier Transform and Mellin Transform are mathematically related with each other. The Fourier-
Mellin Transform combination is used for scale, rotation and translation properties. So, combination of this 
integral transforms have fabulous application in all field of Science. Fourier and Mellin’s transformation has 
been applied in many different areas of physics and engineering. In the given paper, we have defined the Two 
Dimensional Fourier-Mellin Transform in the range [0,0,0,0] to [∞, ∞, �, �]. The aim of this paper is to obtain 
the solution of some function using the Two Dimensional Fourier-Mellin Transform in the define range. 
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INTRODUCTION 
 

The Mellin transform, a close relative of the Fourier Transform. The Mellin transform is related to the Fourier transform by a 
logarithmic coordinate transformation (Yunlong Sheng, 1986). It may come as a surprise to encounter the Fourier transform in a 
laboratory setting but in fact the Fourier transform is an essential tool of modern experimental physics and engineering. Many 
experiments in the Senior Physics Laboratory assume some familiarity with the Fourier transform. The Fourier integral transform 
is well known for finding the probability densities for sums and differences of random variables (Khairnar, 2012). Similarly, 
Mellin Transform is also very much important in all fields of science due its properties that we have less known. It has many 
applications such as quantum calculus, agriculture, medical stream, signal processing, optics, pattern recognition, radar 
classification of ships, electromagnetic, stress distribution, statistics, probability (Lokenath, 2007). This transform is vast of 
applications in computer science for analysis of algorithms, theory of functions, number theory, and partial differential equations 
(Dave Collins, ?; http://www-history.mcs.st-andrews.ac.uk/Biographies/Mellin.html and Flajolet, 1995). Mellin-transform (MT) 
method has application to antenna, electromagnetic problems. The Mellin Transform method is an extremely powerful technique 
for the exact evaluation of definite integrals (George Fikioris, 2006). Also, used in hyper geometric differential equations and to 
the derivation of asymptotic expansions (Bertrand, 2000). We use the Mellin integral transforms to derive different properties in 
statistics and probability densities of single continuous random variable (Khairnar, 2012). Fourier Transform and Mellin 
Transform are mathematically related with each other. The combination of these integral transform gives the important application 
in the field of applied sciences. The Fourier Mellin Transform (FMT) is used in the optical flow; the measurement of optical flow 
is one of the fundamental problems in computer vision. Fourier Mellin Transform is use in rigid image registration (Huy Tho Ho, 
2006). 
 

Definition of Two Dimensional Fourier-Mellin Transform (2DFMT) 
 
The Conventional definition of 2DFMT using the previous paper  (Sharma, 2011 and Sharma, 2014), definition is as-  
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Where, � (�, �, �, �, �, �, �, �) = ���(�����)��������&  t(− ∞ < � < ∞), �(− ∞ < � < ∞), �(0 < � < ∞), �(0 < � < ∞). 
 
In the present paper, we have defined Two Dimensional Fourier-Mellin Transform in the range [0,0,0,0] to [∞, ∞, �, �]. Also, we 
have obtained the solution of some function using the Two Dimensional Fourier-Mellin Transform in the range [0,0,0,0] 
to[∞, ∞, �, �].  
 
1. Definition of Two Dimensional Fourier-Mellin Transform (2DFMT) in the range [�, �, �, �] to [∞, ∞, �, �] 

The Conventional definition of 2DFMT in the range [0,0,0,0] to [∞, ∞, �, �] using the previous paper [13, 14] definition is as  
 

��{�(�, �, �, �)} = �(�, �, �, �) = ∫ ∫ ∫ ∫ �(�, �, �, �)
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Where, � (�, �, �, �, �, �, �, �) = ���(�����)��������&  t(0 < � < ∞), �(0 < � < ∞), �(0 < � < �), �(0 < � < �). 
 
2. 2DFMT for some function in the range [�, �, �, �] to [�, �, ∞, ∞] 

 

3.1. If ��{�(�, �, �, �)}(�, �, �, �) denotes the generalized Two Dimensional Fourier-Mellin transform of �(�, �, �, �) then 
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Proof: We have from (2.1) as- 
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3.2. If ��{�(�, �, �, �)}(�, �, �, �) denotes the generalized Two Dimensional Fourier-Mellin transform of �(�, �, �, �) then 
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Proof: We have from (2.1) as 
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3.3. If ��{�(�, �, �, �)}(�, �, �, �) denotes the generalized Two Dimensional Fourier-Mellin transform of �(�, �, �, �) then 
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Proof: We have from (2.1) as 
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3.4. If ��{�(�, �, �, �)}(�, �, �, �) denotes the generalized Two Dimensional Fourier-Mellin transform of �(�, �, �, �) then  
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Proof: - We have from (2.1) as- 
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3.5. If ��{�(�, �, �, �)}(�, �, �, �) denotes the generalized Two Dimensional Fourier-Mellin transform of �(�, �, �, �) then  
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Proof: - We have from (2.1) as- 
 

��{cos �� cos �� ��} = ∫ ∫ ∫ ∫ cos �� cos �� ��
�

�

�

�

∞

�

∞

�
���(�����)����������	��	��	��  

                                    = ∫ cos �� �����∞

�
	�� ∫ cos �� �����∞

�
	�� ∫ ���

�
	��	 ∫ ���

�
��	    

                                     = �
�� ���

(�����)
((− ��) cos �� + � sin ��)�

�

∞

	   

                                        �
�� ���

(�����)
((− ��) cos �� + � sin ��)�

�

∞

�
����

���
�

�

�

�
����

���
�

�

�

 

 

                                 = �
��

(�����)
�	�

��

(�����)
�	�

����

���
� �

����

���
�	    

 

                                  =
�����������

(���)(���)(�����)(�����)
  

 
��{cos �� cos �� ��} = − ����������[(� + 1)(� + 1)(�� + ��)(�� + ��)]��  
 
3.6. If ��{�(�, �, �, �)}(�, �, �, �) denotes the generalized Two Dimensional Fourier-Mellin transform of �(�, �, �, �) then 
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3.7. If ��{�(�, �, �, �)}(�, �, �, �) denotes the generalized Two Dimensional Fourier-Mellin transform of �(�, �, �, �) then  
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3.8. If ��{�(�, �, �, �)}(�, �, �, �) denotes the generalized Two Dimensional Fourier-Mellin transform of �(�, �, �, �) then  

 

��{cos �� sin �� ��} = (��)��������[(� + 1)(� + 1)(�� + ��)(�� + ��)]��  

Proof: - We have from (2.1) as- 
 

��{cos �� sin �� ��} = ∫ ∫ ∫ ∫ cos �� sin �� ��
�

�

�

�

∞

�

∞

�
���(�����)����������	��	��	��   

 

                                    = ∫ cos �� �����∞

�
	�� ∫ sin �� �����∞

�
	�� ∫ ���

�
	��	 ∫ ���

�
��	  

 

                                    = �
�� ���

(�����)
((− ��) cos �� + � sin ��)�

�

∞

  

 

                                     �
�� ���

(�����)
((− ��) sin �� − � cos ��)�

�

∞

�
����

���
�

�

�

�
����

���
�

�

�

  

 

                                = �
��

(�����)
�	�

�

(�����)
� �

����

���
� �

����

���
�    

 
��{cos �� sin �� ��} = (��)��������[(� + 1)(� + 1)(�� + ��)(�� + ��)]��       
 
3.9. If ��{�(�, �, �, �)}(�, �, �, �) denotes the generalized Two Dimensional Fourier-Mellin transform of �(�, �, �, �) then  
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3.10. If ��{�(�, �, �, �)}(�, �, �, �) denotes the generalized Two Dimensional Fourier-Mellin transform of �(�, �, �, �) then  
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3.11. If ��{�(�, �, �, �)}(�, �, �, �) denotes the generalized Two Dimensional Fourier-Mellin transform of �(�, �, �, �) then  
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��{cosh �� sinh �� ��} = (��)��������[(� + 1)(� + 1)(�� + ��)(�� + ��)]��  
 
3.13. If ��{�(�, �, �, �)}(�, �, �, �) denotes the generalized Two Dimensional Fourier-Mellin transform of �(�, �, �, �) then 

 

��{sinh �� sinh �� ��} = ��������[(� + 1)(� + 1)(�� + ��)(�� + ��)]��  

Proof: - We have from (2.1) as- 
 

��{sinh �� sinh �� ��} = ∫ ∫ ∫ ∫ sinh �� sinh �� ��
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��{cosh �� sinh �� ��} = ��������[(� + 1)(� + 1)(�� + ��)(�� + ��)]��  
  
4. The tabular form of above results obtained are given as  

S.N. �(�, �, �, �) ��{�(�, �, �, �)} 

1 1 − ����(����)�� 
2 ���� ��������[(� + 1)(� + 1)]��(��)�� 
3 �������� ��������

(− 1)���
[(� + �)(� + �)]��(��)�(���)[���]� 

4 �������� ��������[(� + 1)(� + 1)(�� − �)(�� − �)]�� 
5 ��� �� ��� �� ��	 − ����������[(� + 1)(� + 1)(�� + ��)(�� + ��)]�� 
6 ��� �� ��� �� �� ��������[(� + 1)(� + 1)(�� + ��)(�� + ��)]�� 
7 sin �� cos �� �� (��)��������[(� + 1)(� + 1)(�� + ��)(�� + ��)]�� 
8 cos �� sin �� �� (��)��������[(� + 1)(� + 1)(�� + ��)(�� + ��)]�� 
9 cos �� cos �� ���� − ����������[(� + �)(� + �)(�� + ��)(�� + ��)]�� 

10 sin �� sin �� ���� ������������[(� + �)(� + �)(�� + ��)(�� + ��)]�� 
11 cosh �� cosh �� �� ����������[(� + 1)(� + 1)(�� + ��)(�� + ��)]�� 
12 cosh �� sinh �� �� (��)��������[(� + 1)(� + 1)(�� + ��)(�� + ��)]�� 
13 sinh �� sinh �� �� ��������[(� + 1)(� + 1)(�� + ��)(�� + ��)]�� 

 
 
Conclusion 
 
We have obtained the solution of different functions using the definition of Two Dimensional Fourier-Mellin Transform in range 
[0,0,0,0] to[∞, ∞, �, �]. 
 

REFERENCES 
 
Bertrand, J., Bertrand, P., Ovarlez, J. “The Mellin Transform.”The Transforms and Applications Handbook: Second Edition. Ed. 

Alexander D. Poularikas Boca Raton: CRC Press LLC, 2000. 
Dave Collins: The relationship between Fourier and Mellin transforms, with applications to probability, dcollins@unm.edu. 
Flajolet, Philippe, et al. “Mellin transforms and asymptotics: Harmonic sums”. Theoretical Computer Science  144 (1995), pp. 2-

58. 
George Fikioris: Integral Evaluation Using the Mellin Transform and Generalized Hypergeometric Functions: Tutorial and 

Applications to Antenna Problems, IEEE Transactions On Antennas And Propagation, Vol. 54, No. 12, December 2006. 
Huy Tho Ho, Roland Goecke: Optical Flow Estimation using Fourier Mellin Transform, 978-1-4244-2243-2/08/$25.00 ©2008 

IEEE. 

Khairnar, S.M., R. M. Pise1, J. N. Salunke: Applications Of The Mellin Type Integral Transform In The Range (
�

�
, ∞), 

International Journal of Mathematical Sciences and Applications, Vol. 1 No. 1 (January, 2011). 

 11725                                                           Sharma and Dolas, Two dimensional fourier –mellin transform of some signals 



Khairnar1, S. M.,  R. M. Pise2 and J. N. Salunkhe: Study of the mellin integral transform with applications in statistics And 
probability, Archives of Applied Science Research, 4 (3):1294-1310, 2012. 

Lokenath Debnath, Dambaru Bhatta: Integral Transforms and Their Applications, Second Edition, LLC Chapman & Hall/CRC is 
an imprint of Taylor & Francis Group, an Informa business, , © 2007 by Taylor & Francis Group. 

Sharma, V.D. and Dolas: P.D. 2011. Inversion Formula For Two Dimensional Generalized Fourier-Mellin Transform And It’s 
Application, Int. Jr. of Advanced Scientific and Technical Research, Issue 1, Vol. 2, December. 

Sharma, V.D. and P.D. Dolas: Representation theorem for the distributional two dimensional Fourier-Mellin Transform, Int. Jr. 
Matthematical Archieve, Vol. 5, issue 9, Sept. 2014. 

University of St. Andrews. “Robert Hjalmar Mellin” (biography). http://www-history.mcs.st-
andrews.ac.uk/Biographies/Mellin.html. 

Yunlong Sheng and Henri H. Arsenault: Experiments on pattern recognition using invariant Fourier-Mellin descriptors, J. Opt. 
Soc. Am. A ,Vol. 3, No. 6/June 1986. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

******* 

 11726                                   International Journal of Development Research, Vol. 07, Issue, 02, pp.11720-11726, February, 2017 


