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ABSTRACT Removing a speckle noise from medical images is an important task diagnosis. Various filtering techniques 
like mean, median, kaun have been developed but they give only little improvement. Latest domain in the field 

of Image denoising and compression is using wavelet analysis. Multiresolutional image analysis using wavelets is the latest modifica-
tion in the field of image enhancement and denoising. So in this paper we use wavelet function haar wavelet with wiener filter and 
results are obtained using MSE (Mean Square Error), Elapsed time, using PSF and at the end we get denoised image.
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Introduction
The biomedical images generated using ultrasound is poorer 
than other medical imaging systems like MRI, CT scan etc. But, 
these images are non-invasive, portable, accurate, harmless to 
the patient and less costly. These features make the Ultrasound 
imaging the most commonly used medical diagnostic tool in 
hospitals [14]. But the main disadvantage of the Ultrasound 
image is its poor quality of which is affected by speckle noise. 
Speckle is a form of multiplicative noise which degrades the 
fine details and limits the contrast resolution by making it dif-
ficult to detect small and low contrast lesions. Noise is intro-
duced at all the stages of image acquisition due to loss of proper 
contact between body and transducer probe [1]. The texture of 
speckle contains important information about the tissues being 
imaged[14]. Various speckle reduction techniques have been 
developed like filters but these remove important information 
along with the noise and give slight improvement. In this we 
use discrete wavelet transform technique like haar wavelet with 
wiener filter which provide better results.

Discrete wavelet transform
Wavelet analysis represents the next logical step: a windowing 
technique with variable-sized regions. Wavelet analysis allows 
the use of long time intervals where we want more precise low-
frequency information, and shorter regions where we want 
high-frequency information. 

Figure 1: Wavelet Transform on a signal

The discrete wavelet transform (DWT) refers to wavelet trans-
forms for which the wavelets are discretely sampled. A trans-
form which localizes a function both in space and scaling and 
has some desirable properties compared to the Fourier trans-
form. The transform is based on a wavelet matrix, which can 
be computed more quickly than the analogous Fourier matrix. 
Most notably, the discrete wavelet transform is used for signal 
coding, where the properties of the transform are exploited to 
represent a discrete signal in a more redundant form, often as a 
preconditioning for data compression. 

The decomposition process can be iterated, with successive ap-
proximations being decomposed in turn, so that one signal is 
broken down into many lower resolution components. This is 
called the wavelet decomposition tree. 

Techniques Used for Speckle Reduction
HAAR WAVELET: The Haar wavelet was proposed in 1909 by Al-
fréd Haar. It is the simplest of all wavelets and its operation is 
easy to understand. Haar wavelets have their limitations too. 
They are piecewise constant and produce irregular, blocky ap-
proximations. Haar wavelet is discontinuous, and resembles a 
step function. It represents the same wavelet as Daubechies db1 
[14].

Advantages of haar wavelet transform: 

It is simple. 
It is fast 
It is memory efficient 

The disadvantage of the Haar wavelet is that it is not continuous, 
and therefore not differentiable. This property can, however, be 
an advantage for the analysis of signals with sudden transitions, 
such as monitoring of tool failure in machines.

Figure2. Haar wavelet transform

Wiener Filter: In  signal processing, the  Wiener filter  is a  fil-
ter proposed by Norbert Wiener during the 1940s.It is used to 
produce an estimate of a desired or target random process by 
filtering another random process through the filter. The wiener 
filter minimizes the mean square error between the estimated 
random process and the desired process. The inverse filtering 
is a restoration technique for deconvolution, i.e., when the im-
age is blurred by a known lowpass filter, it is possible to recover 
the image by inverse filtering or generalized inverse filtering. 
However, inverse filtering is very sensitive to additive noise. The 
Wiener filtering executes an optimal tradeoff between inverse 
filtering and noise smoothing. It removes the additive noise and 
inverts the blurring simultaneously. The Wiener filtering is op-
timal in terms of the mean square error. In other words, it mini-
mizes the overall mean square error in the process of inverse 
filtering and noise smoothing. The Wiener filtering is a linear 
estimation of the original image [14].



IJSR - INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH 121 

Volume : 2 | Issue : 5 | May 2013 • ISSN No 2277 - 8179Research PaperVolume : 2 | Issue : 5 | May 2013 • ISSN No 2277 - 8179 Research Paper

                 Proposed Algorithm
 

Figure 3 Flowchart of speckle reduction technique using 
haar wavelet with wiener filter

 Figure4 Original Image
  

Figure5 PSF (Point Spread Function) of Original Image

Figure6 Blurred and Noisy Image with multiplicative 
speckle Noise

Figure7 Enhanced and Restored Image using Weiner filters 
and Haar wavelet

Figure8 PSF of Final Image (closer to the original Image)
Results

In this section we present the values of Mean Square Error and 
Elapsed time of the restored image obtained after applying haar 
wavelet with wiener filter on cell image. In this level of decom-
position is 3.

HAAR WAVELET WITH WIENER 
FILTER ON CELL IMAGE

MEAN 
SQUARE 
ERROR

ELAPSED 
TIME

0.1259 5.224779 
Seconds

Table 1: VALUES OF MSE AND ELAPSED TIME

Conclusion and Future Scope
In this paper we conclude that haar wavelet with wiener filter 
provide better results than previous filtering techniques. The 
point spread function (PSF) of restored image is closer to origi-
nal image that means speckle noise is removed. This technique 
is also used for other types of images like MRI, CT scan etc. We 
can also use symlets wavelets, coiflets wavelet and other wave-
lets to remove speckle noise.



122 IJSR - INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH

Volume : 2 | Issue : 5 | May 2013 • ISSN No 2277 - 8179Research PaperVolume : 2 | Issue : 5 | May 2013 • ISSN No 2277 - 8179 Research Paper

REFERENCE
[1] Ragesh,N. K.,& Anil, A.R, & DR. Rajesh,R,(2011). Digital Image Denoising in Medical Ultrasound Images: A Survey, IGCST AIML – 11 Conference, 
Dubai, UAE, 12-14. | [2] Sivakumar ,R,& Nedumaran, D,(2010). Comparative study of Speckle Noise Reduction of Ultrasound B-Scan Images in 

Matrix Laboratory Environment, International Journal of Computer Applications, IJCA, Vol. 10 – No. 9.. | [3] Dhillon, Haryali ,& Jindal, Gagandeep,& Girdhar, Akshay, (2011) . A Novel 
Threshold Technique for Eliminating Speckle Noise in Ultrasound Images, International Conference on Modelling, Simulation and Control, IPCSIT vol.10 ,IACSIT Press, Singapore. 
| [4] Hsiang, S-T. ,& Woods, J.W. , (2000). Embedded image coding using zeroblocks of subband/wavelet coefficients and context modeling, IEEE Int. Conf. on Circuits and Systems 
(ISCAS2000), vol. 3, pp.662-665.. | [5] Islam, A., & Pearlman, W.A. , ( 1999). An embedded and efficient low-complexity hierarchical image coder, in Proc. SPIE Visual Comm. and 
Image Processing, vol. 3653, pp. 294-305.. | [6] Kim, B, & Pearlman, W.A. ,( 1997). An embedded wavelet video coder using three-dimensional set partitioning in hierarchical tree, 
IEEE Data Compression Conference, pp.251-260. | [7] Kim,B,& Pearlman ,W.A.,( 2001). Lossless volumetric medical image compression, Ph.D Dissertation, Department of Electrical, 
Computer,and Systems Engineering, Rensselaer Polytechnic Institute, Troy. | [8] J. Li and S. Lei, (1997).Rate-distortion optimized embedding, in Proc. Picture Coding Symp., Berlin, 
Germany, pp. 201-206, Sept. 10-12. | [9] Mallat,S, (1989).Multifrequency channel decompositions of images and wavelet models, IEEE Trans. Acoust., Speech, Signal Processing, 
vol. 37, pp.2091-2110. | [10] Netravali, A.N. ,& Haskell, B.G. ,( 1997). Digital pictures, representation and compression, in Image Processing, Proc. of Data Compression Conference, 
pp.252-260. | [11] Ordentlich, E. ,& Weinberger, M.& Seroussi, G.,( . 1998). A low-complexity modeling approach for embedded coding of wavelet coef_cients, in Proc. IEEE Data 
Compression Conf., Snowbird, UT, pp. 408-417. | [12] Pearlman, W.A. ,(1991).Performance bounds for subband codes, Chapter 1 in Subband Image Coding, J. W. Woods and Ed. 
Klvwer. Academic Publishers. | [13] Gonzalez, Rafael C.,Woods, Richard E., Eddins, Steven L.2004. Digital Image Processing Using MATLAB®. Pearson | Education, Inc. | [14] Asmaa 
Abass Ajwad, (2012). “Noise Reduction of Ultrasound Image Using Wiener filtering and Haar Wavelet Transform Techniques”, Diyala Journal of Medicine, Vol. 2, Issue 1. | 


