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Abstract— This Paper presents a wavelet-based multiscale 

products thresholding scheme for noise suppression of magnetic 

resonance images. This paper proposed a method based on im

de-noising and edge enhancement of noisy multidimensional 

imaging data sets. Medical images are generally suffered from 

signal dependent noises i.e. speckle noise and broken edges. Most 

of the noises signals appear from machine and environment 

generally not contribute to the tissue differentiation. But, the 

noise generated due to above mentioned reason causes a grainy 

appearance on the image, hence image enhancement is required. 

For the intent of image denoising, Adaptive Multiscale Product 

Thresholding based on 2-D wavelet transform is used. In this 

method, contiguous wavelet sub bands are multiplied to improve 

edge structure while reducing noise. In multiscale products, 

boundaries can be successfully distinguished from noise. Adaptive 

threshold is designed and forced on multiscale products as an 

alternative of wavelet coefficients or recognize important features. 

For the edge enhancement. Canny Edge Detection Algorithm is 

used with scale multiplication technique.  

 Simulation results shows that the plan

better suppress the Poisson noise among several noises i.e. salt & 

pepper, speckle noise and random noise. The Performance of 

Image Intesification can be estimate by means of PSNR,MSE.

 

Keywords: Adaptive Multiscale Product Thresholding, Deno

Scale Multiplication.  

I. INTRODUCTION 

The world is filled with images, which are representations of 

objects and scenes in the real world. Images are represented by 

an array of pixels, which can represent the gray levels or colors 

of the image. There are many aspects of images that are 

ambiguous and uncertain. Examples of these vague aspects 

include determining the border of a blurred object and 

determining which gray values of pixels are bright and which 

are dark  Sometimes an image may be too dark co

blurriness and therefore difficult to recognize the different 

objects or scenery contained in the image. Image enhancement 

algorithms are applied to remotely sensed data to improve the 

appearance of an image for human visual analysis or 

occasionally for subsequent machine analysis.[11] The 

objective of image enhancement is dependent on the 

application context; criteria for enhancement are often 

subjective or too complex to be easily converted to useful 

objective measures. Image enhancement techniques

used in many fields, where the subjective quality of images is 

important. Many algorithms for achieving contrast 

enhancement have been developed[11]. Those enhancement 

algorithms can be classified into two types point operations, 

which are global and spatial neighborhood techniques, which 

are local. 

II. LITERATURE REVIEW & RELATED WORK
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 Jyoti, Manisha, Parvinder Bangar[1] this paper presents a 

wavelet-based multiscale products thresholding scheme for 

noise suppression of the images. A dyadic wavelet transform 

(A Canny edge detector-) is also employed. In the result we 

can see that the with the decay in noise rapidly it evolve the 

high magnitude across wavelet scale. To take advantage of the 

wavelet interscale dependencies we multiply the adjacent 

wavelet sub bands to enhance edge structures while weakening 

noise. In the multiscale products, edges can be effectively 

distinguished from noise. 

M.Vijay, L.Saranya Devi[2] This paper deals with LMMSE

based denoising scheme with a wavelet interscale model and 

Joint bilateral Filter in spatial domain. The proposed algorithm 

consists of two stages .In the first stage, a vector is represented 

by the wavelet coefficients at the same spatial locations at two 

adjacent scales and the LMMSE is applied to the vector.  By 

using this reference image and the non

information of adjacent pixel, the edge details of the images 

can be preserved in a well manner. 

Xueling Zhu,*, Xiaofeng Yang[3] In this paper we present a 

medical image filtering method based on the Radon and 

wavelet transforms. We perform Radon transform for input 

images to get  sinograms. Then we apply 1D non

wavelets transform along s in sinograms, and use threshold

based methods to filter it. 

  In this paper work, an image denoising method using 

adaptive multiscale product thresholding. Unlike many other 

traditional schemes that straightly apply threshold to the 

wavelet coefficients, this method multiplies the neighboring 

wavelet sub-bands and then apply threshold to multiscale 

products for improved edge differentiation. Canny edge 

detector's performance is enhanced 

multiplication.taking the benefit of similarity in filter's 

response at adjacent scale, it multiplies the responses to 

enhance edge structure. From the parameters obtained, for 

enhanced. 

III. PROPOSED WORK 

 In this section, we summariz

in image de-noising and enhancement. The purpose of image 

enhancement is to improve image quality visually by de

blurring or enhancing object edges, to remove noise or to 

highlight specific features of interest. The application of

enhancement, in general, improves human viewing ability and 

the performance of subsequent image analysis In a general 

sense, image de-noising is part of the goal of image 

enhancement.  
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In this section, we summarize the existing techniques 

noising and enhancement. The purpose of image 

enhancement is to improve image quality visually by de-
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Block Diagram of Proposed Approach
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Fig. block diagram of Proposed approach

3.1. INTRODUCTION TO WAVELETS AND WAVELET 

TRANSFORMS 

 Wavelets are used to transform the signal under 

investigation into another representation which presents 

signal information in a more useful form. When working with 

signals, the signal itself can be difficult to interpret. Therefore 

the signal must be decomposed or transformed in order to see 

what the signal actually represents. The continuous wavelet 

transform is the most general wavelet transform. The problem 

is that a continuous wavelet transform operates with a 

continuous signal, but since a computer is digital, it can only 

do computations on discrete signals. The discrete wavelet 

transform has been developed to accomplish a wavelet 

transform on a computer. The frequency for a clean A is 

440Hz, see top plot in Figure 1.1.  

 To determine the frequency of the signal one must 

measure the period of each wave, and calculate the frequency. 

The period of one wave is the time it takes from it is at one 

point in the wave, until it reaches the same position again. For 

example the time between two wave tops. 

Fig. Sine wave and it’s Fourier Transform 

Using different transforms, the signal can be transformed into

other representations. For this 

example, instead of having amplitude as a function of time, it 

would be better to have the amplitude as a function of 

frequency. This can be done by using the Fourier transform. 

Once one knows what frequencies are present, 

determine which tones the signal consists of, in the case of a 

musical signal. The bottom part of Figure 1.1 shows that it is 
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Fig. Sine wave and it’s Fourier Transform  

Using different transforms, the signal can be transformed into 

example, instead of having amplitude as a function of time, it 

would be better to have the amplitude as a function of 

frequency. This can be done by using the Fourier transform. 

Once one knows what frequencies are present, one can easily 

determine which tones the signal consists of, in the case of a 

musical signal. The bottom part of Figure 1.1 shows that it is 

easy to determine that the signal in the upper part of Figure 1.1 

actually is an A when you perform the Fourier tra

Wavelet transforms can do the same, but they can also tell you 

when the tone A appeared in time, effectively giving you 

amplitude, time and frequency, all in one.

Fig. Wavelet Transform

PRESENT WORK 

It was analyzed that previous traditional thresholding 

techniques are not giving satisfactory result for image 

denoising. Disadvantage of this technique is that the SNR ratio 

decreases with the increase in image size and this technique is 

time variant. So we proposed a new method named Scale 

Correlation Wavelet thresholding method with the help of 2D 

dyadic wavelet. Advantage of 2D dydaic wavelet is that it is 

time invariant , also changes only scale parameter. So using 

this, an adaptive wavelet can be desi

instantaneous feature of the image.  

  A New sure approach to Image Denoising: Interscale 

Orthonormal Wavelet Thresholding beyond the point wise 

approach, more recent investigations have shown that 

substantially larger 

denoising gains can be obtained by considering the intra

interscale correlations of the wavelet coefficients. In addition, 

increasing the redundancy of the wavelet transform is strongly 

beneficial to the denoising performance. We have selected 

three such techniques reflecting the state

denoising, against which we will compare our results.

3.2. IMAGE DENOISING AND EDGE ENHANCEMENT

  Edge preserving denoising is of great 

concern in medical images. Denoising should be performed to 

enhance the image quality for better diagnosis. Edges also 

carry important information of an image. The simple approach 

is to apply the first or second order derivatives to smoothed 

image and then calculate the local maxima. Canny first 

presented the three criterions of edge det

good localization and low spurious response. The main 

concern in edge detection is the range of detection filter 

because small scaled filter are susceptible to edge signals but 

also prostrate to noise and large scaled filters are st

noise but could filter out fine information. So, we consider that 

edges and noise can be better illustrious in the scale products 

than in single scale. In scale multiplication, a large scale can be 

selected big enough to keep the false edges rate l
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than in single scale. In scale multiplication, a large scale can be 
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achieving high edge location accuracy by multiplying a small 

scale [15]. 

3.2.1. Adaptive Multiscale Product Thresholding 

Wavelet based thresholding techniques have proved to be 

efficient in denoising. Non momentous wavelet coefficients 

below a predetermined threshold value are superfluous as noise 

and the image is reconstructed from left over major 

coefficients. Compared with the linear denoising methods  that 

distort images as well as smoothing noise, the non linear 

wavelet thresholding scheme conserve image singularities 

better. 

3.2.2 Multiwavelet Denoising Technique 

The Multi-Wavelet Transform of image signals produces a 

non-redundant image representation, which provides better 

spatial and spectral localization of image formation, compared 

to other multi-scale representations such as Gaussian and 

Laplacian pyramid. Recently, Multi-Wavelet 

Transform is preferred for image de-noising. Multi

iterates on the low-frequency components generated by the 

first decomposition. After scalar wavelet decomposition, the 

low-frequency components have only one sub-

multi wavelet decomposition, the low-frequency components 

have four small sub-bands, one low-pass sub band and three 

band-pass sub bands. The next iteration continued to 

decompose the low frequency components L={L1L1, L1L2, 

L2L1, L2L2}[11]. In this situation, a structure of 5(4*J+1) sub

bands can be generated after J times decomposition, as shown 

in figure 1. The hierarchical relationship between every sub

band is shown in figure 2. Similar to single wavelet, multi

wavelet can be decomposed to 3 to 5 layers. The Gaussian 

noise will near be averaged out in low frequency Wavelet 

coefficients. Therefore only the Multi-Wavelet coefficients in 

the high frequency level need to hard are threshold.

 
Figure 1: The structure of sub-band distribution
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Figure 2: The hierarchical relationship between every subband

3.2.3 Wavelet Thresholding 

Threshoding is a non-linear technique, operates on one wavelet 

coefficients at a time.The term wavelet 

explained as decomposition of image data into wavelet 

oefficients ,comparing the detail coefficients with threshold 

value and shrinking there coefficients close

to zero to take away the effects of noise. Thresholding 

distinguish between the coefficients due to noise and the one 

consisting of important signal details. The choice is an 

important aspect as its plays major role in removal of noise in 

image .Only care should take for preserving the edges of 

denoised image. [16]For this Donoho and

a non-linear strategy for thresholding. In their approach, 

thresholding can be applied by using either hard or soft 

thresholding method which is also called as shrinkage rule.

3.2.4 Hard Thresholding 

In this approach, wavelet coefficients below threshold value 

are set to zero and keeps the other unchanged .it does not affect 

the detail coefficients that are greater the threshold value.

Cs(k) = sign C(K)�C(K)� if �c(K)�

Where λ is threshold . 

3.2.5 Soft Thresholding 

In this approach, coefficients under the threshold are set to zero 

but scales the ones that are left. It can be defined as

 ��(�) = ���� �(�)��(�)� − λ   

                                        if �c(K)� > λ

           =  0         if |c(k)| ≤

The important point thresholding method is to find the 

appropriate value for threshold. The threshold value is 

estimation of noise level .It is generally calculated from the 

standard deviation of the detail coefficients.

3.2.5 Effect of Multi Wavelet Properties

1. The Wavelet Transform is Fast, Local in the Time and 

Frequency domain, that provides multi

real world signals and Images. 

2. Wavelet Transform decomposes a function into a set of 

Orthogonal component describing the sign

scale.   

3. Compared with traditional wavelet denoising, wavelet can 

be simultaneously with the symmetry, orthogonality , short 

support, high order vanishing moments. So based on multi 

wavelet transform not only retain the integrity of

wavelet denoising of advantages, but also more flexible and 
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Properties 

1. The Wavelet Transform is Fast, Local in the Time and 

Frequency domain, that provides multi-resolution analysis of 

2. Wavelet Transform decomposes a function into a set of 

Orthogonal component describing the signal variations across 

3. Compared with traditional wavelet denoising, wavelet can 

be simultaneously with the symmetry, orthogonality , short 

support, high order vanishing moments. So based on multi 

wavelet transform not only retain the integrity of traditional 

wavelet denoising of advantages, but also more flexible and 
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more practical features. 

3.2.7 Steps To Perform 

STEP 1: Firstly we will perform image acquisition i.e. acquire 

image, which has  noisy and low  Lighting images as well.

STEP 2: Compute the 2-D DWT of input image up to j scales

STEP 3: Calculate the multi scale products and set the initial 

threshold value before applying to wavelet coefficients.

STEP 4: Recover the image from the resultant wavelet 

coefficients. 

Result of Decomposition Levels in Multi Wavelet 

Transform: 

           (a)                               (b)                              (c)

Fig. 3 (Original image), (b) Single level decomposition, (c) 

Four level decomposition 

 

CONCLUSION 
This paper proposes an image denoising method using adaptive 

multiscale product thresholding     In This Paper, Proposed 

method multiplies the adjacent wavelet sub bands to strengthen 

the significant features in the image ,Then adaptive Threshold 

was formulated to remove most of the noise. The a

proposed algorithm not only achieves high MSR and CNR 

measurements but also preserves more edge features.

 

REFERENCES 
[1] Jyoti1, Manisha2, Parvinder Bangar3” Wavelet Thresholding Image 

Denoising  Over Traditional Wavelet Thresholding Using Aspcwt 
”IJRASET Vol. 2 Issue VI, June 2014 ISSN: 2321

[2] M.Vijay, L.Saranya Devi” Image Denoising by Multiscale 

LMMSE in Wavelet Domain and Joint Bilateral Filter in Spatial 

Domain” International Journal of Soft  Computing and Engineering 

(IJSCE) ISSN: 2231-2307, Volume-2, Issue-1,March 2012.

[3] Xueling Zhu1,*, Xiaofeng Yang2,*, Qinwu Zhou3,Liya Wang4, 
Fulai Yuan5 and  Zhengzhong Bian3,” A Wavelet Multiscale De

Algorithm Based on Radon Transform”INTECHOPEN

[4] C. B. Abn, Y. C. Song, and D. J. Park "Adaptive Template Fil

for Signal-to-     Noise Ratio Enhancement in Magnetic Resonance 

Imaging" IEEE transactions on      medical imaging, vol. 18, no. 6, 

pp.549-556, june 1999. 
[5] S. Thumhofer and S. K. Mitra, "A general framework for quadratic 

Volterra filters for edge enhancement. IEEE trans. Image 

processing. vol. 5, no. 6, pp. 950-963, Jun.1996 

[6] S, Mallat and W.L.Hwang, "Singularity detection and processing 

with Wavelets"  IEEE trans. Information Theory. vol. 32, 

pp.617-643, Mar 1992. 

[7] Golda Selia ” Noise suppression of Magentic Resonance image 

using genetic algorithm”,ISSN 2278-6856,IJETTCS

[8]  Sayali Savaji,” Denoising of MRI Images using Thresholding 
Techniques through wavelet, ISSN-2348-7968,IJISET,Sept 2014.

[9] Hindawi publishing corporation,”SAR Image Despeckling wit

Adaptive Multiscale product based on Directionlet Transform.

[10]     Si-Cong Yue, Rong-Chun Zhao, Jiang-Bin

threshold edge detection with noise immunity by multi

analysis," proceeding of 2007 international conference on wavelet 
analysis and pattern recognition, Bejiling, china, 2

[11]  Anshita Aggarwal,Amit Garg,” Medical Image Enhancement  

Using Adaptive Multiscale Product Thresholding “,IEEE 2014 

ICICT  2014 

  IETE 46th Mid Term Symposium “Impact of Technology on Skill Development” MTS
Special Issue of International Journal of Electronics, Communication & Soft Computing Science and Engineering, ISSN: 2277

159 

International Bodies. 

STEP 1: Firstly we will perform image acquisition i.e. acquire 

Lighting images as well. 

D DWT of input image up to j scales 

STEP 3: Calculate the multi scale products and set the initial 

threshold value before applying to wavelet coefficients. 

STEP 4: Recover the image from the resultant wavelet 

evels in Multi Wavelet 

 
(a)                               (b)                              (c) 

Fig. 3 (Original image), (b) Single level decomposition, (c) 

ethod using adaptive 

multiscale product thresholding     In This Paper, Proposed 

method multiplies the adjacent wavelet sub bands to strengthen 

the significant features in the image ,Then adaptive Threshold 

was formulated to remove most of the noise. The above 

proposed algorithm not only achieves high MSR and CNR 

but also preserves more edge features. 

Jyoti1, Manisha2, Parvinder Bangar3” Wavelet Thresholding Image 

Denoising  Over Traditional Wavelet Thresholding Using Aspcwt 
T Vol. 2 Issue VI, June 2014 ISSN: 2321-9653. 

M.Vijay, L.Saranya Devi” Image Denoising by Multiscale - 

LMMSE in Wavelet Domain and Joint Bilateral Filter in Spatial 

Domain” International Journal of Soft  Computing and Engineering 

1,March 2012. 

Xueling Zhu1,*, Xiaofeng Yang2,*, Qinwu Zhou3,Liya Wang4, 
Fulai Yuan5 and  Zhengzhong Bian3,” A Wavelet Multiscale De-N 

Algorithm Based on Radon Transform”INTECHOPEN 

C. B. Abn, Y. C. Song, and D. J. Park "Adaptive Template Filtering 

Noise Ratio Enhancement in Magnetic Resonance 

Imaging" IEEE transactions on      medical imaging, vol. 18, no. 6, 

S. Thumhofer and S. K. Mitra, "A general framework for quadratic 

hancement. IEEE trans. Image 

S, Mallat and W.L.Hwang, "Singularity detection and processing 

IEEE trans. Information Theory. vol. 32, 

agentic Resonance image 

6856,IJETTCS-2013. 

Sayali Savaji,” Denoising of MRI Images using Thresholding 
7968,IJISET,Sept 2014. 

Hindawi publishing corporation,”SAR Image Despeckling with 

Adaptive Multiscale product based on Directionlet Transform. 

Bin-Zhing, "Adaptive 

threshold edge detection with noise immunity by multi-scale 

analysis," proceeding of 2007 international conference on wavelet 
s and pattern recognition, Bejiling, china, 2-4 nov 2007. 

Anshita Aggarwal,Amit Garg,” Medical Image Enhancement  

Using Adaptive Multiscale Product Thresholding “,IEEE 2014 

[12]    Paul Bao, Lei Zhang, and Xiaolin Wu, "Canny edge detection 

enhancement by scale multiplication," IEEE Trans. Pattern analysis
and machine intelligence, vol. 27, no. 9, pp. 1485

 

“Impact of Technology on Skill Development” MTS- 2015 
Special Issue of International Journal of Electronics, Communication & Soft Computing Science and Engineering, ISSN: 2277-9477 

Paul Bao, Lei Zhang, and Xiaolin Wu, "Canny edge detection 

ent by scale multiplication," IEEE Trans. Pattern analysis 
and machine intelligence, vol. 27, no. 9, pp. 1485-1490, sept. 2005. 


