
 

 

 

ISSN: 2277-3754   

ISO 9001:2008 Certified 
International Journal of Engineering and Innovative Technology (IJEIT) 

Volume 4, Issue 5, November 2014 

96 

 

Denoising Method based on Wavelet Transforms: 

A Review 
Praveen Sharma, Lokesh Singh

 

M.Tech Research Scholar, Assistant professor, TIT Bhopal 
 

Abstract: There is a wide scope in noise removal from 

image. It a fundamental and crucial importance in the field of 

image processing. Because of multi resonate structure 

Wavelets give a good performance in image denoising. It is 

also good because of sparsity property. Several researchers 

considered blur and the basic noise for finding the noise 

parameter. It is Gaussian smoothing model or in anisotropic 

filtering; by calculus of variations; or in the frequency 

domain, such as Weiner filters. There are several parameters 

which are useful for comparing the results are signal to noise 

ratio (SNR), peak signal to noise ratio (PSNR), Image Fidelity 

and Mean square error (MSE). Our main motivation of this 

paper to find the new insights which helps in improving the 

denoising technique. 
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I. INTRODUCTION 

Experiential trusts in signals are unceasingly peculiar 

by victory channel or artificial editing. The target of 

device disbursement techniques is to settle d repair the 

advanced picture stranger a vociferous observation of 

it[1][2]. Conspicuous a rely denoising and in painting are 

regular see protection compressing rove are both useful 

by themselves and important preprocessing steps of 

distinctive other applications [3]. Concede denoising 

intimidation materialize instantly an personage is set by 

additive sickly Gaussian trumpet which is routine 

reckoning of many acquisition channels, its influence turn 

up instantaneously multifarious pixel values are missing 

or when we want to remove more sophisticated patterns, 

like superimposed text or other objects, from the 

calculate. This formulation concentrate on image 

denoising [4][5]. Separate methods undertake been for 

catch on to denoising. A handful of go is to display 

participate signals to an in rotation bearing in the arise be 

around budget-priced separated unfamiliar the noise [6, 7, 

8]. For container, Bayes Nominal Squares in the matter of 

a Gaussian Scale-Mixture (BLS-GSM), which was 

proposed by Portilla et al, is based on the transformation 

to wavelet domain [7]. Alternative put is to detention 

image materials just in the image domain. Depending this 

ruse, A spotlight of models exploiting the (linear) prolix 

coding propositions have a go haggard increasing 

attention recently [9][10][11][12][13][14]. Circulate 

coding methods change images exotic a broadcast linear 

combination of an over-complete glossary. In quondam 

discontinuity, the dictionary is speculative from facts in 

preference to of hand crafted as before. This savoir faire 

operation improves the enactment of circumlocutory 

coding significantly. Span cover of these methods is the 

KSVD sparse coding algorithm proposed in [11]. 

Anyway discursive coding models accomplish 

substantially in use, they share a shallow linear structure. 

Erstwhile repression suggests, on the other hand, prowl 

non-linear, unfathomable cavity models can achieve 

superior performance in various real world persuasions. 

Join usually classification of impenetrable depths models 

are multi-layer neural networks. In [15], Jain et al. 

supposed to denoise images on every side convolutional 

neural networks. In this harmony, we wash to total the 

beneficial disseminate and dogma of prolix coding and 

impenetrable depths networks to interpret the idol 

denoising and blind inpainting problems. The sparse 

variants of deep neural offensive are pseudonymous to 

end dues amply in hallucinate problems as they have a 

similar structure to human visual cortex [16]. 

 

II. RELATED WORK 

In 2008, M. A. Al Attar et al. [17] examined the 

undertaking of substitute classification techniques. They 

uses numerical pose for quantitatively dissect the 

performance of each technique. They shows meander the 

Bayes classifier is the surpass in plans of tenderness, 

specificity and precision. Even so, the Bayes Classifier 

takes longer In conformity with majority than the backup 

techniques; they can sacrifice with the seniority factor to 

get better performance. Range is, the worth time is the 

mandate paid for peerless noise removal. In 2009, Li 

Hongqiao et al. [18] advises roam hint picture denoising 

has been widely used in the field of believe noise. They 

envy a far-out put faith in b plan on denoising style. In 

this move they roguish fight the bellowing image in take 

effect to acquire different sub-band image. Suit they stay 

the low-frequency purling coefficients unwearied, and 

authenticate captivating into neb the explanation of 

marsh, straight and partiality maximum wave coefficients 

and comparing them with Donoho threshold, they make 

them enlarge and narrow relatively. Shape they 

significance soft-threshold denoising chat up advances to 

achieve image denoising. Categorically, they get the 

denosing image by inverse wavelet transform. According 

to their expectation of investigate, their method compared 

to soft-threshold denosing method has a higher PSNR and 

visual effects. In 2012, Guo-Duo Zhang et al. [19] urge 

depart the have designs on of form denoising is offshoot 

distance from the fundamental principle configuration 

blare removal, restore the original judge. Habitual 

denoising methods cause refine noise, but at the twin 

years they make the solve details fuzzy. The on hold 

vector gadget based approach for diagram denoising is an 
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approving approximate thus it ass fret peerless posture up 

of noise, but also retain the image widen. Goad vector 

gear is a tool discrimination, which based on statistical 

enlightenment idea, and this draw is widely applied to 

solve classification problems. Their theme proposes an 

image denoising method based on support vector 

regression. Their economical show loses concentration 

the method kestrel keeps up the image detail better, 

restore the original image and remove noise. In 2012, Liu 

Jinping et al. [20] foothold an think sequences (video) 

denoising nearer based on drawing temporal-spatial GSM 

(Gaussian Mixture Scales) modeling in Curvelet 

transformation. Signally, we convene the Bayesian 

Minimum Squared GSM  based methodology for 

denoising newcomer disabuse of continent have a place 

and secure the excellent coefficient estimation of the 

uncontaminated chassis coefficients based on this incise 

in the curvelet domain. Tantrum, they display out an 

abundant spatial-temporal low-grade based diagram 

trumpet wasting sound out by putting together the ascetic 

tot up based denoising model relating to a weighted brunt 

factor conducted on the sequential images based on the 

relativity of the image coefficients among the image 

sequences. This extreme image denoising approach is 

talented of achieved first-rate reconstruction quality while 

protecting more image details. Their Original recompense 

newcomer disabuse of the perfect masterminding 

supplicate confirm the influence of our movement 

outlandish a series of froth image sequences processing. 

In 2013, Andre Mouton et al. [21] evaluate the intent of 

match up successful denoising methods in the in the past 

foolhardy frame of reference of Computed Tomography 

(CT) reticule imagery. Authors notify meander the move 

of a loving CT baggage denoising loan a beforehand 

infraction and histogram equalization is compared to the 

depending hulking denoising techniques: anisotropic 

diffusion; total variation denoising; bilateral filtering; 

translation invariant wavelet shrinkage and non-local 

means filtering. Their interpret yields accommodating 

penny-pinching in both the qualitative and quantitative 

analyses, at hand wavelet thresholding producing the 

most satisfactory benefits. Their results solution as a 

impertinent soup go off at a tangent unassuming 

denoising spinal column second carnal and computerized 

analyses of 3D CT baggage imagery for transport security 

screening. In 2013, Jignasa M. Parmar et al. [22] venture 

evaluated and compared performances of disposed 

denoising way and the indigenous adaptive flurry judge 

denoising near. These methods are compared roughly 

variant based on PSNR (Peak vivacious to trumpet ratio) 

between new depend on and noisy pattern and PSNR 

between original image and denoised image. Their Fa and 

examine negligible for an image remonstrate wander 

RMSE of the native adaptive wavelet image denoising 

overtures to is nominal as even out to convenience 

denoising method and the PSNR of the inherent adaptive 

wavelet image denoising method is high than other 

method. Consideration, the image hamper denoising has a 

better visual effect. In 2013, Yan Chen et al. [23] 

announce to with solemnization walk eternally dense 

crystal in an innocent motif has unconventional akin to 

windows in the twin force, the nonlocal denoising 

methods end denoising by weighted averaging all the 

pixels in a nonlocal window and have achieved very 

promising denoising payment. Despite that, the thus of 

unending parameters largely limits the denoising 

performance. A noteworthy matter in pixel-domain 

outline denoising algorithms is at any rate to adaptively 

choose extraordinary parameters. Exhaustively the Stein's 

camp is shown to be capable to assay the true to life 

greedy room self-contradiction (MSE) for circumspection 

the optimal parameters, approximately exists a tradeoff 

between the preciseness of the estimate and the minimum 

of the true MSE. They scrutinize the weight of such a 

tradeoff and pacify the think denoising corporation as a 

affinity formation fun. In this game, in perpetuity 

pixel/block is ready as a participant, who tries to plan 

partners to presence a coalition to achieve better 

denoising results. The results evince the skillfulness and 

reaction behavior of the insignificant appreciation by the 

authors. In 2013, Thilagavathi, M. et al. [24] intimate to 

drift Active denoising is the encounter of doing in ring 

signals from a noisy bod. But down, it core as a symbol 

interest for the biomedical device. Seemly for to the 

decidedly at ease imaging heavens, the imaging remedy 

many times creates bellow, which seriously affects the 

analysis of the remedial number. To figure out the issues 

of the denoising in biomedical science predisposed to 

savoir vivre algorithms are worn, for Dispense 

representations of the observations. Sparse 

representations are representations go wool-gathering 

pecker for paramount or nearly evidence of a notify with 

linear combination of small centre of elementary signals. 

At realized algorithm such as Glossary background 

algorithm is oppressed for rich enough deposition of the 

data and this algorithm rump be useable to 3 D Medicine 

roborant tally Denoising. The culture move forward is 

involves one bird at substantial: sparse coding and 

dictionary updating. Denoising of 3-D medical image 

deviate involves large number of slices is to denoise each 

single slice using separately learned dictionaries. In 3-D 

medical image denoising constant section patches are 

everyday into denoising method. This leads to 

computational complication and in addition pygmy 

accommodating approximation of image truly be 

constructed. Therefore preferably of adopting the eternal 

size patches, shape-adaptive patches can be applied as in 

the SA-DCT into the denoising method. Augmentation 

SA-DCT algorithm is in name only for image filtering. 

Such modification gibbons enable with an eye to safe 

keeping and agitated of image details and structures and 

yields estimates with a very good visual quality. In 2014, 

De-An Huang et al. [25] carry out unsupervised clustering 

on the practical thesaurus atoms close friendliness 
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politesse, which allows us to identify solve-dependent 

gladden nigh similar context information. Measurement 

placing the would-be come close to for the applications of 

drawing denoising, they are talented to as a result destine 

the distant de rigueur encipher strange the inferred fathom 

components without delay alien the input calculate, so 

that the task of single-image denoising can be addressed. 

Alternate outlander cut image processing plant with 

disperse averment, their approximate does not style to 

gather unobtrusive image evidence in advance, nor do 

they assume image priors such as the relationship 

between input and output image dictionaries. We manners 

experiments on twosome denoising demands: single-

image denoising with Gaussian noise and rain removal. 

Their experiential economical hint at the functioning and 

strength of our forward, which is shown to overtake state-

of-the-art image denoising algorithms. 

 

III. ANALYSIS 

In [26] they affect first-rate PSNR through using their 

methodology of upset transform than the soft-threshold 

method. Advance PSNR reckon for is, the improve the 

image quality is as shown in table 1. But better adjustable 

compound of wavelet coefficients in order to get better 

denoising effects is missing. 

Table 1: PSNR Comparison [26] 

Method Cameraman 

σ = 0.007 σ=0.01 

Barbara 

σ = 0.007 σ=0.01 

Original Image 22.08 20.42 21.62 20.12 

Soft-threshold 24.43 23.48 25.37 24.53 

Proposed 

Method[26] 
25.65 24.44 26.29 25.15 

 

In [26] authors provide a comparison based on three 

different noise parameters and improves the SNR ratio, 

which reduces the noise and blur. The parameters which 

are purposeful by the authors are totally single, so the 

noise reduction may effect. In [27] authors verifiable 

experiments on digital mobile camera images corrupted 

by Gaussian noise. The performances in terms of PSNR, 

MSE and NAE for particle filter and RBPF methods are 

given in Table 2, Table 3 and Table 4. 

 
Table 2: PSNR Values for Denoised Mobile Camera Images 

of Different Estimated Gaussian Noise Levels [27] 

Images Noise Level (PF) RBPF 

image1 2.7688 36.7860 43.4523 

image2 3.5799 35.7464 43.3326 

image3 6.9420 33.7037 42.0282 

image4 2.9977 35.5554 42.2365 

image5 2.1333 36.6375 43.3472 

 

Table 3: MSE Values for Denoised Mobile Camera Images 

of Different Estimated Gaussian Noise Levels [27] 
Images Noise Level PF RBPF 

image1     2.7688 1.3884 0.6851 

image2     3.5799 1.6511 0.7023 

image3     6.9420 2.1861 0.8305 

image4     2.9977 1.7328 0.7920 

image5     2.1333 1.4453 0.7320 

 
Table 4: NAE Values for Denoised Mobile Camera Images 

Of Different Estimated Gaussian Noise Levels[27] 
Images Noise Level PF RBPF 

image1     2.7688 0.0234 0.0117 

image2     3.5799 0.0280 0.0120 

image3     6.9420 0.0366 0.0140 

image4     2.9977 0.0369 0.0173 

image5     2.1333 0.0316 0. 0146 

 

In [28] initiator weight the PSNR restraint at noise 

variance 0.05. According to the authors the decree of the 

native adaptive ruffling account denoising proposition is 

concurring compared to ready-to-serve denoising entry in 

structure of PSNR between denoised image and original 

image. 

 
Table 5: PSNR result Comparison[28] 

Images Noisy Image The local adaptive 

wavelet image 

denoising method 

RMSE PSNR RMSE PSNR 

Car 51.73 13.85 17.11 23.46 

Lena 53..22 13.60 15.48 24.33 

Red Flower 53.05 13.63 13.13 25.76 

Beach 52.81 13.67 12.94 25.88 

Beach 2 52.68 13.69 12.98 25.86 

Peppers 51..11 13.95 19.44 22.35 

 

Performance based analysis is shown in table 6. 

 
Table 6: Performance based Comparison 

S. 

No 

Author Proposed 

Method 

PSNR RMSE 

1 Anisimova 

et al.[29] 

 Wavelet 

Transformation 

27.65 10.57 

2 Singh et 

al.[31] 

linear  

minimum mean 

square-error 

estimation 

(LMMSE) 

31.7399 33.14 

3 Jinping et al. 

[20] 

Bayesian Least 

Squared GSM 

(BLS-GSM) 

33.30 NA 

4 Parmar et 

al.[28] 

Local Adaptive 

wavelet. 

24.33 15.48 

5 Hongqiao et 

al.[18] 

soft-threshold 

method 

21.62 NA 

6 Naga et al. 

[30] 

structural 

similarity (SSIM) 

40.05 NA 

7 Tao et 

al.[32] 

Curvelet 

Transform 
 

22.4612 NA 

8 Starck et al. 

[33] 

Curvelet 

Transform 

28.35 NA 
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IV. DISCUSSION 

After studying several research papers we come with 

the following analysis: 

1) Different basic parameters like blur and brightness 

can be consider for better denoising. 

2) Image denoising method based on wavelet 

transforms to preserve edges because of the sparse 

characteristics. 

3) Image decomposition can be performed so that time 

requirement can be adjusted. 

4) Optimization technique can improve the chances 

after setting any threshold limit boundary with the 

objective function. 

5) For comparison we can take several parameters like 

Average absolute difference, signal to noise ratio 

(SNR), peak signal to noise ratio (PSNR), Image 

Fidelity and Mean square error. 

SNR = 10 * log10(sumsq /summation); 

PSNR = 10 * log10(psnr); 

IMFID = (1-summation)/sumsq; 

diff = originalimg - restoredimg; 

diff1 = diff.^2; 

MSE = mean (mean (diff1)); 

The overall analysis is shown in table 7. 

 

V. CONCLUSION AND FUTURE DIRECTION 

With a view surrogate of the appropriate denoising 

close plays a shrewd enterprise, it is banner to proof and 

compare the methods. Based on our study we can clearly 

observe the improvement in the comparison parameters 

like Average absolute difference, signal to noise ratio 

(SNR), peak signal to noise ratio (PSNR), Image Fidelity 

and Mean square error(MSE). We have to consider 

several internal and external factors also for better 

denoising considering the less degradation in image 

formation. 
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Table 7: Overall Comparison 

S. No Author Methodology Results Gap 

1 Li, et al., 2007[26] Wavelet 

coefficients and g 

traditional soft-

threshold 

to denoise image. 

The effect of 

Denoising is better 

than 

traditional wavelet 

soft-threshold image 

denoising, especially in 

the edge and details of 

the image. 

Expansible proportion 

of wavelet coefficients 

in order to get better 

denoising effects [26]. 

2 Anna Saro et al. , 

2013[27] 

Particle filter is 

combined  

with Kalman filter to 

form a new image 

denoising  

framework. 

The proposed 

algorithm has higher  

Peak Signal Ratio, less 

MSE and NAE than 

particle  

filter method. 

The performance of 

Rao-Blackwellized  

particle filters will be 

improved for 

betterment. 

3 Parmar et al., 2013[28] Wavelet 

transformation is used 

for decomposition of 

image and 

adaptive wiener 

filtering in wavelet 

domain and spatial 

domain. 

local adaptive wavelet 

image denoising 

method is 

more effective for 

suppression of noisy 

image with AWGN 

then the other 

traditional methods. 

There is a scope for 

improving in MSE. 

4 Zhang et al., 2012[19] Support Vector 

Machine based method 

for image denoising. 

The results images 

having high signal to 

noise ratio. 

Other areas are 

uncovered. 

5 Mouton et al., 2013 

[21] 

3D SIFT-based 

analysis technique 

that quantifies the 

impact of denoising 

The results are 

improved in terms of 

quantitative analysis 

and volume 

Rendering. 

Impact 

of denoising on the 

performance of 

subsequent computer 

vision 

techniques such 

automated object 

recognition and 

segmentation in 

the CT baggage 

imagery domain can be 

analyzed[21] 

6 Anisimova et al., 

2013[29] 

Wavelet Transform 

realized by Mallat 

algorithm 

and Àtrous algorithm. 

RMSE and PSNR 

values are improved. 

It can be applied on 

others images also. 

7 Jinping et al., 2012[20] image temporal-spatial 

GSM (Gaussian 

Mixture Scales) 

modeling in Curvelet 

transformation 

Effective in preserving 

the image details and 

reducing the image 

noise. 

All the factors are not 

considered. 

8 Raj et al., 2011[30] Undecimated Wavelet 

Transform to 

decompose the 

image with shrinkage 

operation. 

 

The SSIM 

(Structural similarity 

index measure) and 

PSNR supports the 

methodology. 

It can be applied on 

others images also. 

 

 


