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ABSTRACT 
The requirement for image denoising is encountered in many practical applications. 

Such as, distortion due to additive white Gaussian noise (AWGN) can be caused by 

poor quality image acquisition, images analyzed in a noisy environment or internal 

noise in communication channels. In this review paper image denoising is studied 

along with the common source of noise and quality measures. After reviewing 

standard image denoising methods as applied in the frequency and wavelet domain 

of the noisy image, this work attempt the developing with new image denoising 

methods based on wavelet transforms. The context based wavelet thresholding, 

fractal-wavelet image denoising can be adopting in the pixel and the wavelet domains 

of the noisy image. In order to enhance the quality of the Images denoised must be 

estimated. The image denoising methods are competitive or sometimes even 

compare favorably with the existing image denoising techniques reviewed in the 

paper and therefore this work broadens the uses and scope of Image Denoising 

Methods. 
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I. INTRODUCTION 

In many applications, image denoising is 

used to produce good estimates of the original 

image from noisy observations. The restored image 

should contain less noise than the observations 

while still keep sharp transitions. Wavelet 

transform, due to its excellent localization 

property, has rapidly become an indispensable 

signal and image processing tool for a variety of 

applications[1], including compression and 

denoising. Wavelet denoising attempts to remove 

the noise present in the signal while preserving the 

signal characteristics, regardless of its frequency 

content[2]. It involves three steps as  fallows 

1) Linear forward wavelet transform. 

2) Nonlinear thresholding. 

3) linear inverse wavelet transform. 

Wavelet thresholding proposed by Donoho is a 

signal estimation technique that exploits the 

capabilities of wavelet transform for signal 

denoising[3]. It removes noise by killing coefficients 

that are insignificant relative to some threshold, 

and turns out to be simple and effective, depends 

heavily on the choice of a thresholding parameter 

and the choice determines efficacy of denoising. 

Researchers have developed various techniques for 

choosing denoising parameters. Denoising of 

natural images corrupted by noise using wavelet 

techniques is very effective because of its ability to 

capture the energy of a signal in few energy 

transform values[4,5]. Remaining paper is 

organized as Section 2 introduces the concept of 

wavelet thresholding. Section 3 explains the 

Review of literature on 
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Fig. 1.    Original Image (Left), Noisy Image(Middle), 

Denoised  image(Right) 

Wavelet transform based Image Denoising. Finally 

concluding remarks are given in section  4. 

II. REVIEW OF LITERATURE ON WAVELET 

TRANSFORM BASED IMAGE DENOISING 

F. Xiaoa et al. [6] Wavelet-based image denoising is 

an essential  method  and  natural  ability  to  

represent  images   in a very sparse form in image 

processing. which is the foundation of wavelet-

based denoising through thresholding. To explores 

properties of various thresholding techniques in 

wavelets denoising several natural gray scale test 

images like Lena, Barbara of size 512 X 512 at 

different noise levels = 10,20,30,35 with soft 

thresholding and semi-soft thresholding with 

descrete mayer filter having  4th  level  

decomposition  are used to  evaluate  these  

threshold  selection  algorithms  are used to 

explore Properties of image denoising algorithm 

such as VisuShrink, SureShrink, BayesShrink and 

Feature Adaptive Shrinkage quantitative 

comparison between these techniques through 

MSE and PSNR (Peak Signal-to-Noise Ratio) is also 

given. Based on their results authors conclude that 

BayesShrink and Feature-Adaptive Shrink are the 

best wavelet-based denoising methods in methods.  

Z. Weipeng et al. [7] to reduce image noises of 

safety enclosure and hold more image details, a 

method with combin- ing two-dimensional discrete 

wavelet transform and bilateral denoising is 

introduced for this purpose two images of coal- 

mine refuge chamber in different scenes are 

selected as original images with sizes of 352 X 288 

pixel. The simulation is conducted in the use of 

MATLAB7.3.0 software. First, the wavelet 

transform is adopted to break down the image of 

safety enclosure and low frequency component of 

subject image remains unchanged. Then, 3 high-

frequency elements are activated by bilateral 

filtering, and the image is reconstructed. The result 

shows that the combination of bilateral filtering   

and wavelet transform for image denoising can 

improved keep on the interior information which 

are enclosed successful in the image, while 

supplying better optical effect and ultimately 

terminate that integrating wavelet transform and 

bilateral filtering collectively, can in effect destruct 

image noises of refuge chamber, enhance image 

definition and form the objects less obscure for eye 

measurement and computer recognition is best 

proved by result and result comparison given in this 

paper depending on Comparison of information 

entropy, standard deviation and mean gradient 

after applying bilateral filtering based on wavelet 

transform. When coal mine disaster happen 

proposed method will guide the emergency 

deliverance and assurance the coal-mine safety  

production. 

 
Fig. 2. Left original image of Refuge Chamber and 

right Gray scale histogram of original image  

M. Biswas et al. [8] Detailed a new soft 

shareholding method to reduce additive Gaussian 

noise with variance range of (10 to 15) Preoent in 

image cameraman, barbara and leena images this 

method shows noise reduction without affection 

and edge sharpness using db2  wavelet  

shareholding  with  4th level of decomposition. This 

method has highest PSNR values and visual effects 

for all values of Gaussian noise than visushrink. 

M. Chuia et al. [9] Results on stranded images such 

as barbara, boat and leena to improve image 

denoising based on nonlinear thresholding function 

with adaptive bayers threshold with non-sampling 

contourlet transform (NSCT) domain noisy images 

are obtained by adding Gaussian noise with 

standard deviation ranging from 10 to 40. This 

method shows highest PSNR values for all images 

as compared to another methods and keep image 

texture and property more   clearly. 

C. chen et al. [10] proposed method uses the digital 

complex ridge let transform to  denoise  some  

standard  images  such  as leena, MRI image and 

Thumb Impression image having Gaussian white 
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noise. A very simple hard thresholding of the 

complex ridgelet coefficients is used. Results show 

that the new method out performs VisuShrink, the 

ordinary ridgelet image denoising, and wiener2 

filter both in terms of peak signal-to-noise ratio and 

in visual quality. In particular, this method 

preserves sharp edges better while removing white 

noise. Complex ridgelets could be applied to 

curvelet image denoising as well. 

A. Jaiswal et al.[11]proposed method worked with 

denoising of kiran user generated image, 

saltpepper and Gaussian noise. Remaining work is 

organized in four steps first image  is denoised by 

filtering method, second images is denoised    by 

wavelet based techniques using thresholding, third 

hard thresholding and filtering method applied 

simultaneously on noisy image, at last results of 

PSNR (peak signal to noise ratio) and MSE (mean 

square error) are calculated by comparing all cases. 

Experiments are performed on the  512  X  512  

noisy images with noise having noise variance 0.04, 

output   of median filter, Wiener filter, hard 

thresholding and hard thresholding plus median 

filtering implemented on the basis  of PSNR, MSE 

and visual quality of image. The filtering and 

wavelet thresholding technique jointly gives good 

agreement of PSNR and MSE than other. 

G. Gao [12] proposed method is an image 

framework that gaining control both the structural 

and statistical belongings of microarray of stranded 

images leena, barbras and Gaussian noise added 

which acting for wavelet based microarray pic- ture 

denoising and for shrinking of microarray images. 

The shrinking scheme is unusual in its use of 

approximate (rather than perfect) textual matter in 

modeling the sign probabilities. Proposed method 

bring forth smaller overall bits per pixel when 

compared with Micro Zip the best-known 

microarray compression algorithm. Given the 

assets of data typically bring forth by microarray 

based on experimentation, there is demand to 

stock the generated data efficiently. Further 

granted the important amount of noise that is 

ordinary in such experiments, method acting for 

removing (or at least reducing) the noise,    in front 

further analysis using the microarray images. 

H. Rabbani et. al [13] proposed denoising model is 

able     to capture the heavy-tailed nature  of  

wavelet  coefficients  and the local parameters 

model the intrascale dependency between the 

coefficients. Therefore, this relatively new pdf 

potentially can fit better the statistical properties 

of the wavelet coefficients than several other 

existing models. for that purpose standerd images 

are taken such as ship, MRI  and  gausian  noise is 

added and proved a novel method for image/video 

denoising based on designing a maximum a 

posteriori (MAP) estimator, which relies on the 

mixture distributions for each wavelet coefficient in 

each subband. This method employs two different 

versions of expectation maximization (EM) 

algorithm to find the parameters of mixture model 

and compare our   new method with other image 

denoising techniques that are based on (1) non 

mixture pdfs that are not local, (2) non mixture 

pdfs with local variances, (3) mixture pdfs without 

local parameters and (4) methods that consider 

both heavy- tailed and locality properties. The 

simulation  results  show that this technique is 

among the best reported in the litera-  ture both 

visually and in terms of peak signal-to-noise ratio 

(PSNR). In addition, proposed algorithm for video 

denoising in multidimensional complex wavelet 

domain. Because 3-D complex wavelet transform 

provides a motion-based multiscale decomposition 

for video, this algorithm for video denoising, has 

very good performance without explicitly using 

motion estimation. 

D. Cho et al.[14] presented Multivariate statistical 

modeling for image denoising using wavelet 

transforms. An image denoising method based on 

the multivariate statistical model. This method can 

produce more accurate estimation depending on 

result from various standard images such as 

Baboon, leena and ship with Gaussian noise is 

concluded by authors, The main advantage of the 

coefficient estimation method based    on the 

multivariate theory is generality. Various 

estimation expressions can be obtained by 

statistical modeling and parameterizing model. This 

method out performs most of the existing 

algorithms such as VisuShrink, SureShrink, 

Bayesshrink, Local bi-shrink and MSME. Authors 
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believe that remaining results are good but there is 

more room for improvement to achieve high 

quality images by different choices of the elements 

and parameters of this model or by combining our 

method with  the others. In addition, it might be 

possible to use an analogy of MGGD model and 

apply other multivariate model such as Gaussian 

mixture. 

V. Bruni et al. [15] Presents a novel scheme for 

simultaneous compression and denoising of images 

using WISDOW-Comp (Wavelet based Image and 

Signal Denoising via Overlapping Waves 

Compression). It is based on the atomic  

representation of wavelet details employed in 

WISDOW for image denoising. However, atoms can 

be also used for achieving compression. In selected 

images such as leena, ship etc the core of 

WISDOW-Comp consists of recovering wavelet 

details by exploiting wavelet low frequency 

information. Therefore, just the approximation 

band and significance map of atoms absolute 

maxima have to be encoded and sent to the 

decoder for recovering a cleaner as well as 

compressed version of     the image such as leena. 

Results show that WISDOW-Comp outperforms the 

state of the art of compression based denoisers in 

terms of both rate and   distortion. 

III. CONCLUSION 

In this research paper we have reviewed 

the various methodologies for Image Denoising. 

The performances of several well-known 

algorithms for denoising images were investigated 

and demonstrates the different types of noises that 

may cause a natural image in real life, such as 

amplification noise Gaussian noise and Salt-paper 

noise. This work was devoted to the review on the 

performances of image denoising algorithms based 

on various methods including the Wavelet 

transform. The Wavelet transform and its 

characteristics were investigated through literature 

review. Effects of different Wavelet bases  on the 

denoising performance  were  studied.  Wavelets  

may be good for denoising of images because of 

their energy compactness, sparseness and 

correlation properties still simple thresholding 

methods are inadequate in their denoising 

performance. There are various image denoising 

filters such as moving average, Wiener filtering, 

median filtering and the non- local mean algorithm 

can be adopted for getting the optimum Image 

denoising performance. 

REFERENCES 

[1]. L. Boubchir, J. Fadili,“ Multivariate statistical 

modeling of images with thecurvelet 

transform”, In: Proc. 8th Inter. Symp. Signal 

Process. and its Applications(ISSPA 2005), 

vol.2, Sydney, Australia, 2005, pp.  747750. 

[2]. A.   Alecu,   A.   Munteanu,   A.   Pizurica,   W.    

Philips,   J.       Cornells, P. Schelkens, 

“Information-theoretic analysis of 

dependencies between curvelet 

coefficients”, in: Proc. ICIP, 2006, pp.  

16171620. 

[3]. J. Portilla, V. Strela, M.J. Wainwright, E.P. 

Simoncelli,“ Image denoising usingscale 

mixtures of gaussians in the wavelet 

domain”, IEEE Trans. Image Process.12 

(2003) 13381351. 

[4]. G. Kutyniok, D. Labate,“ Resolution of the 

wavefront set using continuous shear-lets”, 

Trans. Amer. Math. Soc. 361 (2009)  

2719932754. 

[5]. D. Gnanadurai, V. Sadasivam, J. Paul 

Tiburtius Nishandh, L. Muthuku- maran, C. 

Annamalai, “Undecimated double density 

wavelet trans- formbased speckle reduction 

in sar images”, Comput. Electr. Eng. 

(2009)209217 

[6]. Fei Xiaoa and Yungang Zhanga,“A 

Comparative Study on Thresholding 

Methods in Waveletbased Image 

Denoising”, Advanced in Control Engineering 

and Information Science, Procedia 

Engineering 15, pp.3998 - 4003,  2011. 

[7]. Zhang Weipeng,“Image denoising algorithm 

of refuge chamber by com- bining wavelet 

transform and bilateral filtering”, 

International Journal of Mining Science and 

Technology 23, pp. 221 - 225,   2013. 

[8]. Mantosh Biswas and Hari Om,“A New Soft-

Thresholding Image Denois- ing 

Method”,2nd International Conference on 

Communication, Comput- ing and Security 



International Journal of Engineering Research-Online  

A Peer Reviewed International Journal   
Articles available online http://www.ijoer.in; editorijoer@gmail.com 

Vol.5., Issue.1., 2017 
January-February  

 

31 YAMINI P. CHAUDHARI, Dr. P. M. MAHAJAN 

 

[ICCCS-2012], Procedia Technology 6,PP. 10-

15, 2012. 

[9]. Mingwei Chuia, Youqian Fengb, Wei Wanga, 

Zhengchao Lic and Xi- aodong Xua,“Image 

Denoising Method with Adaptive Bayes 

Threshold   in Nonsubsampled Contourlet 

Domain”,2012 AASRI Conference on 

Computational Intelligence and 

Bioinformatics, AASRI Procedia 1 (2012), PP.  

512 - 518. 

[10]. G.Y. Chen, B. Kgl,“Image denoising with 

complex ridgelets”,science direct. Pattern 

Recognition 40 (2007) 578 -   585. 

[11]. Ayushi Jaiswala, Jayprakash Upadhyay, Ajay 

Somkuwar, “Image de- noising and quality 

measurements by using filteringand wavelet 

based techniques”, Int. J. Electron. Commun. 

(AE) 68 (2014) 699-705. 

[12]. Guorong Gao, “Image denoising by non-

subsampled shearlet domain multivariate 

model and itsmethod noise 

thresholding”,Optik 124, PP.  5756- 5760, 

2013. 

[13]. Hossein Rabbani, Mansur Vafadust, 

“Image/video denoising based on a mixture 

of Laplace distributions with local 

parameters in multidimen- sional complex 

wavelet domain”, Signal Processing 88 

(2008) 158-173. 

[14]. Dongwook Cho, Tien D. Bui, “Multivariate 

statistical modeling for image denoising 

using wavelet transforms”, science direct, 

Signal Processing: Image Communication 20 

(2005)  77-89. 

[15]. V. Bruni, D. Vitulano,“Combined image 

compression and  denoising using wavelets”, 

Signal Processing: Image Communication 22 

(2007) 86-101. 

 


