
 International Journal of Current Trends in Engineering & Technology  
ISSN: 2395-3152 

Volume: 03, Issue: 05 (SEPTEMBER -OCTOBER, 2017) 

330 
 

Performance Analysis of Curvelet Transform and Wavelet Transform for Stable 
Digital Images 

Ambika Thampuratty1, Dharmendra Kumar Singh2 
Department of Electronics & communication 

Swami Vivekanand College of Science & Technology, Bhopal 
1ambikavarma1981@gmail.com, 2singh.dharmendra04@gmail.com 

ABSTRACT: - Digital image processing has an enormous 
impact on technical and industrial applications. 
Uncompressed images need large storage capacity and 
communication bandwidth. Digital images ensure become 
a significant source of information in the current world of 
communication systems. This paper is based on the 
improving the performances of curvelet transform 
techniques and its generation in the field of digital image 
processing of digital images. For the performance analysis 
multi resolution transform techniques are used and 
implemented, these transform techniques are wavelet 
transform, radon transform and ridgelet transform. 
Performance analysis of curvelet transform second 
generation by wedge wrapping and wavelet transform is 
produce for image denoising, in this performance analysis 
number of digital images are tested on the variation of 
standard deviation, no of iteration and values of N for the 
parameter PSNR and MSE. This curvelet transform method 
generates better result the previous methods of Curvelet 
transform and improve PSNR 2% to 20% than the wavelet 
transform. 

Keyword:-Curvelet transform, Multi Resolution transform 
Tech., Radon transform, Wavelet Transform.  

1. INTRODUCTION 
Digital image processing is vital field of engineering and 
technology, in current era every field are based on the 
applications of digital image processing, in digital image 
processing, digital depictions of images commonly 
require a large number of bits. In various applications, it 
is significant to study procedures for signifying an image, 
or the information contained in the image, with fewer 
bits. By eliminating redundant or unnecessary 
information, image compression is the activity that 
addresses this aim. Image processing techniques have 
been applied in several areas of image and video 
processing such as communication, video conferencing 
etc. In the digital image and video compression it is 
required to reduce bit rate requirement and improves 
speed of transmission. Image compression techniques 
are mainly in two groups is lossless and lossy. In image 
denoising it is required to recover the original image at 
the output, in both analyses main objective is to improve 
quality of image in term of PSNR by block transform 
methods, and compare result for better PSNR.  
 
The paper particularly deals with image compression, 
image denoising and feature analysis of image. Main 
objective is to minimize the computational requirements 

to achieve enhanced reproduction of image quality, 
images frequently take different types of noises so our 
main aim to eliminate noise at the receiving part. The 
curvelet transform is multi resolution transform [1], 
generation of curvelet transform based on the radon and 
wavelet analysis. The experimental results present that 
the curvelet transform produce better result in all types 
of image. Challenge in designing effective image 
denoising techniques to improve PSNR, so our research 
work focuses on improve PSNR using curvelet transform. 
The primary hypothesis about this, Analysis of different 
images there are two analyses in this proposed 
methodology for the PSNR & MSE of image, this is based 
on the different images of different pixel and different 
size. 
 

2. LITERATURE SURVEY 
In the previous papers in the field of digital image 
processing is produce, all research methods focus on the 
transform analysis for the analysis of image parameter, 
previous few years have created abundant results in 
compression methods for images [6] mainly for its wide 
range usage in communication system. Wavelet and 
some other transform methods for the analysis of image 
for compression, denoising and feature analysis is 
produce. In this review curvelet transform are introduce 
from the first generation to third generation for the 
various applications in the field of image processing, 
These applications are including image denoising, Image 
de-convolution, Image segmentation, Image compression 
and feature extraction etc. Curvelet transform is multi 
resolution transform is used for curvature analysis. 
Advance scenario of the current communication system 
for mass information storage. Storage of images in 
minimum memory leads to a direct reduction in storage 
cost and faster data transmissions. These details explain 
the efforts, of researchers, on new image compression 
algorithms. Images are stored on computers as 
collections of bits. The research papers explaining 
different image compression techniques are as follows. 
 
Donoho et.al.[2] present “Curvelets and Curvilinear 
Integrals”, explain the geometric analysis, is the 
anisotropic geometric wavelet transform, this called 
ridgelet transform, in this the ridgelet transform analysis 
is ideal and represent straight-line singularities. This 
transform with the use of directional selectivity provides 
a key to analyzed higher dimensional singularities of 
process. Due to the limitation of the ridgelet transform it 
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is used only for the analysis of straight-line singularities, 
some other application of ridgelet transform are used for 
the local line and curve analysis, in this a basic portion of 
image are selected for the analysis of sub band, sub band 
are the process to find the ridgelet coefficient of image 
according to dyadic coronae.  
Julien Reichel [3]present “Integer Wavelet Transform for 
Embedded Lossy to Lossless Image Compression” This 
paper produce the application of discrete wavelet 
transform (DWT) for the analysis of embedded lossy 
image compression. Implementations of the DWT are 
based on lifting scheme (LS). For perfect reconstruction 
is established by the structure of the lifting scheme, 
nonlinear transform analysis is used, use efficient 
lossless compression as well.  
Starck et.al. [4] Presented “The Curvelet Transform for 
Image Denoising ", the paper estimated the digital 
ridgelet transform and curvelet transform to transform 
two of the implementations. Operation restoration and 
perturbations implementation, ease of defects in stability 
and reducing the computational complexity for this 
Radon transform, Fourier approximation, visual 
performance is surprisingly good.  

Cand`es et.al. [5] “Fast Discrete Curvelet Transforms” The 
new second-generation digital mathematically describes 
the implementation of two and three dimensions that 
transform curvelet. Second, while the first digital 
conversion unequally spaced fast Fourier transformation 
(USFFT) Wrapping of specially selected Fourier samples 
is based on.  

Chuo-Ling Chang in 2007 “Direction-Adaptive Discrete 
Wavelet Transform for Image Compression”, Describe a 
direction-adaptive discrete wavelet transform that 
nearby adapts the filtering orders to image content based 
on turning lifting scheme.  

G. Plonka et.al. [7] Presented “A Review of Curvelets and 
Recent Applications” Depth survey methods in this paper 
are related to Multi resolution analysis for digital image 
processing is produce,  

Saleh et.al. [8] Present “retinal image analysis using 
Curvelet Transform and multi structure elements 
morphology by reconstruction”, the authors present a 
retinal eye fundus images as well as the operation is used 
in many applications such as human recognition. Also 
they infancy, diabetes, retinal blood vessels, which can be 
done by comparing the states as play an important role 
in detecting certain diseases.  
 
Nilima et.al. [9] Presented the research paper 
“Comparison of Image Compression using Wavelet for 
Curvelet Transform &Transmission over Wireless” 
Channel for image compression, should it choose to 
transform the original data set is necessary to reduce the 

size of the resulting data. In this authors are present a 
new technique of image compression for lossless. 

Jaiswal A et.al. [12] Has suggested, in that worked with 
denoising of Gaussian noise and salt pepper. Work is 
structured in four stages(a) by using the filtering method  
image is denoised(b) image is denoised by wavelet based 
techniques using thresholding (c) hard thresholding and 
filtering method applied simultaneously on noisy 
image(d) outcomes of PSNR & MSE are estimated by 
measure up to all cases. 

Gabriela Ghimpe et.al [10] has represented “A 
Decomposition Framework for Image Denoising 
Algorithms” The model compute image components to be 
sort out in a moving frame that encodes its local 
geometry (directions of gradients and level lines). Then 
the approach we develop is to denoise the components of 
the image in the moving frame in order to maintain its 
local geometry that would have been further affected if 
processing the image directly. Experiment on a entire 
image database tested with a number of denoising 
approaches illustrate that this framework can present 
enhance results than denoising the image directly both in 
terms of Peak signal to noise ratio and Structural 
similarity index metrics. 
 

3. METHODOLOGY 
The proposed method is series of block transform coding 
and based on the multi-resolution transform, transform 
techniques have played a key role in image processing 
for many years, especially in certain aspects like image 
enhancement, restoration, encoding, and description. In 
transform coding and denoising, a reversible, linear 
transform, (such as Fourier, short-time Fourier, wavelet 
,Discrete Cosine Transform, ridgelet and curvelet etc.) is 
used to image into a set of transform coefficients, which 
are then improved as per requirement. For the process of 
natural images, a weighty number of the coefficients 
have small magnitudes and can be discarded entirely 
with little image distortion. The choice of a particular 
transform in a given application depends on the amount 
of reconstruction.  Continuous wavelet transform [10] 
representation of any function f (t) is described from the 
equation (1.1), in this the time localization of the spectral 
components is needed. For the analysis of function f (t). 

 
 

Where,  
 a is the dilation factor,  
 b is the translation factor and  
 Ψ (t) is the mother wavelet. 1/√a is an energy 
normalization term that makes wavelets of different 
scale has the same amount of energy.  
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In this paper wavelet based algorithms [11] are used for 
the comparative analysis of image compression, 
representation of wavelet base algorithms are shown in 
fig. 1.1. Implementation result analysis of all these 
algorithms is based on the formula for calculating the 
Peak Signal to noise Ratio and Mean square error is as 
follows: PSNR (dB) =10*log (2552/MSE)  
 
MSE=ΣΣ (|Aij-Bij |) 2/x*y 
 

 
Figure 1 Wavelet transforms algorithms 

 
To overcome the lacuna of Wavelet Transform algorithm, 
Curvelet Transform is used; Curvelet Transform is 
effective multi resolution tool in the field of image 
processing, from the literature survey it is clear that the 
multi resolution analysis wavelet transform, radon 
transform, ridgelet transform and curvelet transform, 
structural representation of multi resolution analysis is 
shown in fig. 1.2 

 
Figure 2 Representation of Multi resolutions Analysis. 

All generation of curvelet transform are based on the 
research concept of Candes and Donoh [2], 
Implementation of digital curvelet transform are based 
on two type analysis, unequally spaced Fast Fourier 
Transform and wrapping based fast Curvelet Transform, 
relation between width and length are related by Width~ 
Length 2 is called as anisotropic scaling rule. 
Furthermore, frame analysis is based on scale, location 

and orientation parameters, but in wavelet have only 
scale and location parameter. Curvelet transform 
analysis is based on both time and frequency domain, in 
the frequency domain polar and trapezoidal window is 
used, in time domain Fourier analysis is used, in this fast 
Fourier transform (FFT) and inverse Fourier transform 
(IFFT) is used. IFFT used to obtain a curvelet coefficient. 
Basic representation of proposed methodology is shown 
in fig. 1.3. In the research methodology both methods of 
fast discrete curvelet transform (FDCT) are produce, but 
the software implementation based on curvelet via 
wrapping, this method of FDCT are simple and easy to 
implement, Result implementation is based on the 
variation of parameter during the analysis, these 
parameter standard deviation, tuning parameter, N and 
no of iteration. 
 

 
Figure 3 Proposed Methodologies 

 
4. CONCLUSION 

In this paper we have survey how we can process the 
images using wavelet transform and curvelet transform. 
Curvelet Transform is an extension of wavelet transform. 
Performance analysis is based on wavelet transform and 
curvelet transform for the analysis of Image quality at 
the output. Primary analysis of research is based on 
wavelet transform algorithms EZW, WDR, STW and 
SPIHT, these algorithms are generated for their 
comparative analysis in the field of image compression. 
First generation curvelet transform is based on radon 
transform, ridgelet transform and wavelet transform. In 
this comparative analysis of radon transform, ridgelet 
transform and wavelet transform also generated, this 
comparative analysis is based on semicircle image which 
is tested for the value of PSNR. Practical implementation 
shows that the value of PSNR is improve in ridgelet 
transform. Second generation curvelet transform based 
on FFT and IFFT, this generation produce miracle change 
in the field of image processing. In this implementation 
curvelet via wedge wrapping algorithm for image 
denoising and curvelet coefficient is produce. The results 
showed that the curvelet transform technique is 
practically easy and simple than the wavelet transform 
techniques. In the methods of denoising we always try to 
maintain the value of PSNR for maximum and the value 
of MSE for minimum, Result analysis is based on 
different parameters variation of standard deviation, no 
of iteration and value of N, by the variation of these 
parameters different types of result are produce for both 
transform, from this research it is analyzed that the 
curvelet transform generate 2% to 20% better PSNR 
than the wavelet transform.  
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