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Abstract: Fractional Cosine Transform (FRCT) is a generalization of the ordinary cosine transform and it has similar relationship 
with Fractional Fourier Transform (FRFT) as the ordinary cosine and sine transforms have with the Fourier Transform (FT). 
Fractional domain is useful for solving some problems, which cannot be solved in the original domain. In this paper Operation 
transform formulae on two dimensional fractional Cosine transform are discussed in the range −∞ �� ∞ 
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1. Introduction 
 
Integral transformations have been successfully used for 
almost two centuries in solving many problems in applied 
mathematics, mathematical physics, and engineering science 
and one of best transform is Fourier transform. Fourier 
transform (FT) is named in the honor of Joseph Fourier 
(1768-1830). In the theory of Integral transform, Fourier 
analysis is one of the most frequently used tools in signal 
processing and many other scientific fields. The FrFT is a 
generalization of the ordinary Fourier transform [1] with an 
order parameter � and is identical to the ordinary Fourier 
transform when this order � is equal to p/2. Since the 
ordinary Fourier transform and related techniques are of 
importance in various different areas like communications, 
signal processing and control systems, it is natural to expect 
the FrFT to find many applications in these fields as well. In 
fact, the FrFT has already found many applications in the 
areas of signal processing and communications [2-3].  
 
We know that the Cosine and Sine transforms and their 
discrete versions are useful tools in signal and image 
processing, such as signal coding [4], watermarking [5] and 
restoration of de-focused images [6]. In the Ref. [7] Pei and 
Yeh extended the Cosine transform to the discrete fractional 
cosine transform (DFrCT) and the discrete fractional sine 
transform (DFrST). Both of them possess well the angle 
additivity property of the DFrFT. Moreover, the DFrCT and 
DFrST are used in the digital computation of FrFT for the 
reducing computational load of the DFrFT. 
 
The success of FrFT in its application has promoted the 
development of other kinds of fractional transforms like 
fractional Hartley transform, fractional Hadamard transform, 
fractional cosine transform and fractional sine transform 
(FrST). Pei Soo-Chang redefined the fractional cosine 
transform and fractional sine transform based on fractional 
Fourier transform in 2001 [8-9]. FrST is the extension of sine 
transform and it has been widely used in domain of digital 
signal and image processing [10]. 
 
The idea of fractionalization of CT and ST was proposed in 
[8]. There the real and imaginary parts of the fractional FT 
kernel were chosen as the kernels for a fractional CT and a 

fractional ST respectively. The fractional CT can be used for 
separately processing the even part of two sided function. 
Although, the generalization to the two –and-higher 
dimensional cases is straight forward. The fractional CT can 
be considered as Elementary fractional transforms of causal 
signals, which are able to treat the even part of general (non- 
causal) signals separately. In rest of paper we discussed some 
examples on generalized two dimensional fractional cosine 
transform in the range−∞ �� ∞.  
 

2. Examples 
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3. Conclusion 
 
We solved some examples of generalized two-dimensional 
fractional Cosine transform 
 
In the range −∞ �� ∞ 
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