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ABSTRACT 
Various medical modalities like MRI, 

CT scan, Ultrasound Imaging have been widely 

used in medical diagnosis. From all these 

ultrasound imaging is most popular due to its 

non-harmful nature and lost cost. But there is a 

problem in ultrasound images that is speckle 

noise which effects diagnosis based on the 

ultrasound images by disappearing low contrast 

lesions in tissues. Many techniques like Filtering, 

Morphology, Histogram equalization and 

wavelets have been developed. From these 

wavelets based techniques performed better and 

give superior results. In this paper we discuss 

Symlet wavelet with Wiener filter technique to 

reduce speckle noise in ultrasound images. This 

technique gives better results than previous 

techniques by minimizing mean square error. 
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I. INTRODUCTION 
Ultrasound imaging plays an important role 

in medical diagnosis. It is non-invasive, non-

expansive, fast, forming real time imaging. But it 

suffers from a problem that is speckle noise that 

degrades image quality [1]. Speckle noise is a 

multiplicative noise. It is a random mottling of dark 

and bright spots appear in image which effect 

diagnosis [2]. But it is difficult to remove speckle 

noise because removing speckle may also remove 

important information useful in diagnosis [3]. So, 

we analyze various techniques among these wavelet 
transform provide superior results along with 

filtering technique. 

 

II. WAVELET TRANSFORM 
In Recent years, many studies have been 

made on wavelets. An excellent overview of what 

wavelets have brought to the fields as diverse as 

biomedical applications, wireless communications, 

computer graphics or turbulence, is given in [4]. 
Image Denoising is one of the most visible 

application of wavelets. Wavelet analysis is a 

windowing technique with scale and time aspects in 

variable- sized regions. Discrete wavelet transform 

is one of wavelet transform for which wavelets are 

discretely sampled. It has both frequency and 

location information. DWT  

 

(Discrete wavelet transform is used for signal 

coding. DWT procedure decompose an image into 

several Sub-bands like HH, HL, LH, and LL. HH 

gives diagonal information, HL gives horizontal 

representation, LH gives vertical information and 

LL consisting of low frequency components means 
important information. In next step, LL is further 

divided at the higher levels of decomposition [3]. 

The level of decomposition in our technique is 3. 

 

III. TECHNIQUES USED FOR SPECKLE 

REDUCTION 
In this paper we use wavelet family like 

Symlet wavelet with wiener filter and level of 

decomposition is 3 

 

3.1 Symlet Wavelet: Symlet wavelets are a family of 

wavelets. They are a modified version 

of Daubechies wavelet with increased symmetry. 

The properties of the two wavelet families are 

similar. There are 7 different Symlet functions from 

sym2 to sym8. In symN, N is the order. 

 

 
  

 

  

 

 

 

 

Figure 1: sym2 Wavelet Function Waveform 

3.2 WIENER FILTER: Wiener filter is proposed by 

Norbert wiener in 1940 and published in 1949. It is 

used to reduce noise in signal. When the image is 

blurred by a known     low pass filter, it is possible 
to recover the image by inverse filtering. But inverse 

filtering is very sensitive to additive noise. The 

Wiener filtering executes an optimal trade-off 

between inverse filtering and noise smoothing. It 

removes the additive noise and inverts the blurring 

simultaneously. The wiener filter minimizes the 

mean square error between the estimated random 

process and the desired process. It minimizes 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 [2]. 
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Figure 2 Flowchart of speckle reduction technique 
using Symlet wavelet wavelet with wiener filter 

 

IV. RESULTS 
Results would be both Qualitative and 

Quantitative analyses by obtaining the denoised 

version of the input image by DWT Technique and 

comparing it with the input image used. Analysis 

would be performed by checking attained 

Processing Time, Mean Square Error estimation of 
the denoised image and PSF. 

 

USING SYMLETS WAVELET AND WEINER 

FILTERS 

 

 
 Figure 3: Approximation and Detail Coefficients 

using Symlet Wavelet  

 
       Figure 4: Original Cell Image 

 
Figure 5: PSF (Point Spread Function) of Original 

Image 

 

 
Figure 6: Blurred and Noisy Image with 

multiplicative speckle Noise 

 
Figure 7: Enhanced and Restored Image using 

Wiener filters and Symlet wavelet 
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Figure 8: PSF of final image 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

Table 1: VALUES OF MSE AND ELAPSED 

TIME 

  

V. CONCLUSION 
We concluded that Symlet wavelet with wiener 

filter provide superior results than filtering 

techniques. This technique minimizes the mean 

square error and from PSF we concluded that 

restored image is closer to original image. We also 

used this technique to reduce another types of noise 

like Gaussian noise, salt and pepper noise. 
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