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Abstract---Due to the presence of speckles in ultrasound or 

CT images, the enhancement of these images is extremely 

difficult, especially in images of the liver and kidney whose 

underlying structures are too small to be resolved by large 

wavelength ultrasound. Speckles significantly increase the 

difficulty in discriminating fine details in images during 

diagnostic examinations. They also complicate further 

image processing, such as segmentation and edge detection. 

The problem is to remove the noise without losing valuable 

image features. For diagnostic US imaging, the detection of 

focal lesions of varying size and contrast from surrounding 

tissues is a feature of prime importance. We have proposed a 

technique to improve visibility of these images which is 

combination of wavelet filtering followed by morphological 

operations. It enhances the images and locates the infected 

portion in the image. 

I. INTRODUCTION 

Medical imaging is the technique and process used to create 

images of the human body for clinical purposes or medical 

science. In the last few years, huge parts of research have 

been carried out on the biomedical image Processing and 

analysis such as magnetic resonance image (MRI), 

ultrasonography, computed tomography (CT) and nuclear 

medicine which can be used to assist doctors in diagnosis, 

treatment, and research. It is very important to produce a 

common standard tool, which is able to perform diagnosis 

with same ground criteria uniformly everywhere. 

Ultrasound is an impactful technique for imaging 

the internal anatomy (e.g., abdomen, breast, liver, kidney, 

and musculoskeletal). It is relatively economical, 

noninvasive, benign for the human body, and portable, but it 

suffers from a main downside, i.e., contamination by 

speckle noise. Speckle noise significantly devalues the 

image quality and tangles diagnostic decisions for 

discriminating fine details in ultrasound images. Many 

techniques have been proposed to reduce this noise. Prior 

methods use various spatial filters such as median, average, 

and Wiener filter however, each usually do not accurately 

preserve all the useful information such as anatomical 

boundaries in the image [5]. For removing such noise and to 

improve the interpretability or perception of information in 

images, we need to have efficient enhancement techniques 

like Shock Filter, Contrast Limited Adaptive Histogram 

Equalization (CLAHE), spatial filter. [2]. 

II. LITERATURE SURVEY 

This chapter involves literature survey of various 

enhancement techniques used for liver cancer and 

ultrasound imaging which is the most effective tool for 

diagnostics & treatment planning. It is used for imaging soft 

tissues in organs like liver, kidney, spleen, heart, brain, 

uterus etc. 

 Vibhakar Shrimali , R.S.Anand and Vinod Kumar:-  A.

presented a preliminary study and the objective of this study 

was to compare the performance of some of the primitive 

and fundamentally different post acquisition image 

enhancement algorithms as applied to ultrasound liver 

images. Such a comparison would help to decides as to 

which algorithm could be useful for clinicians, and in 

assessing the role of US liver image enhancement in a soft-

copy domain. In this study, 5 fundamentally different and 

widely employed image enhancement techniques were 

applied on 10 US liver images. As the principal objective of 

image enhancement was to obtain an image with a high 

content of visual features and a multipoint rank-order 

method was used to identify small differences or shifts in 

observations. Among the various algorithms, the 

morphological filtering surpasses other techniques. The 

images with scattered liver diseases had a leaning of 76% 

and the images with cystic masses had a leaning of 67%. 

Wavelet-based filtering closely followed this with 63% of 

leaning in respect of images with a diffused liver disease 

and 57% of leaning in respect of images with cystic masses. 

 Smriti Sahu , Maheedhar Dubey, Mohammad Imroze B.

Khan    

presented that Liver cancer was the sixth most common 

malignant tumour and the third most common cause of 

cancer-related deaths worldwide. Chronic Liver damage 

affects up to 20% of our population. It has many causes - 

viral infections (Hepatitis B and C) , metabolic, toxins , 

autoimmune and genetic diseases. The rate of liver cancer in 

Australia has increased four-fold in the past 20 years. For 

detection and qualitative diagnosis of liver diseases. Medical 

images were often deteriorated by noise due to various 

sources of interferences and other phenomena known as 

Speckle noise. Therefore it was required to apply some 

digital image processing techniques for smoothing or 

suppression of speckle noise in ultrasound images. This 

paper attempts to undertake the study three types of the 

image enhancement techniques including, Shock Filter, 

Contrast Limited Adaptive Histogram Equalization 

(CLAHE) and Spatial filter. These smoothing techniques 

were compared using performance matrices Peak Signal to 

Noise Ratio (PSNR) and Mean Square Error (MSE). They 

had observed that the Spatial high pass filter gives the better 

performance than others for liver ultrasound image analysis. 

 Smriti Sahu, Maheedhar Dubey, Mohammad Imroze  C.

presented a paper provides an overview of underlying 

concepts, along with algorithms for processing of liver 

ultrasound image. Liver disease was the 4th leading cause of 

death in the United States. Ultrasound (US) Sonography is 

an easy-to-use and widely popular imaging modality 

because of its ability to visualize many human soft 

tissues/organs without any harmful effect. Few steps of 

image processing were applied, on the normal and diseased 

ultrasound liver images, performing different image 

enhancements and segmentation techniques, and assessing 

the performance of each technique in terms of evaluation 

parameters. The applied enhancement techniques were 

Shock Filter and Spatial Filter. The processed images were 
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then assessed, on the basis Peak Signal to Noise Ratio 

(PSNR) and Mean Square Error (MSE), after that 

segmentation was performed. The applied segmentation 

techniques were Normal thresholding , Otsu thresholding 

and region based segmentation. 

 Smriti Sahu , Maheedhar Dubey, Mohammad Imroze  D.

presented a paper in which a comparison was done for 

various image enhancement techniques that are applied to 

liver ultrasound image. Liver cancer is the sixth most 

common malignant tumour in the world and the third most 

common cause of cancer-related deaths worldwide. To 

diagnose such liver diseases, three types of liver ultrasound 

images used were normal, benign and malignant liver 

images. The techniques, which were compared on the basis 

of two evaluation parameters Mean Square Error (MSE) and 

Peak Signal to Noise Ratio (PSNR)  including Histogram 

Equalization , Contrast Stretching , Contrast Limited 

Adaptive Histogram Equalization (CLAHE), Shock Filter . 

Such a comparison would be helpful in determining the best 

suited method for clinical diagnosis. They had observed that 

the Shock filter gives the better performance than others for 

liver ultrasonic image analysis. 

III. EXISTING   ENHANCEMENT TECHNIQUES  

 Shock Filter: Shock filter is used for deblurring signals A.

and images by creates discontinuity at inflection points. 

Shock filters satisfy a maximum-minimum principle that the 

range of the filtered image remains within the range of the 

natives image. The dilation process is used near a maximum 

and an erosion process around a minimum [4]. 

 Spatial Filter : Spatial filters are employed to remove B.

noise from image data. Spatial filtering term is the filtering 

operations which performed directly on the pixels of an 

image. Spatial filters are used to produce smoothing effect, 

spatial mask are used for it [3]. 

 Morphological Filtering: Morphological filters are C.

based on a form of set of algebra known as mathematical 

morphology. To examine the geometrical structure of an 

image, a small pattern, called structuring element, is 

translated over the image to extract useful information [1] . 

 Histogram Equalization : A histogram is basically a D.

visual representation of the uniform distribution of pixels. 

Histogram equalization is a popular technique for enhancing 

image contrast due to its simplicity and effectiveness .This 

method increases the global contrast of the image , and 

adjust image intensities to enhance contrast by spreading out 

the most frequent intensity values [4]. 

 Wavelet Domain Filtering : The wavelet domain filter is E.

essentially a spatially varying filter that automatically 

adjusts itself to the local signal and noise structure. One of 

the key features of the wavelet transform is that it provides 

information about how the frequency contents of the signal 

vary overtime .The approach of wavelet denoising is simple 

and effective as compared to other filtering techniques [1]. 

IV. PROPOSED METHOD 

For liver images, morphological processing was the most 

preferred technique, which was closely followed by 

wavelet-based filtering. Developing a new method based on 

the combination of the wavelet and morphological 

processing is the main focus of this research. There are 

seven different types of wavelets i.e. haar , coif , bior , 

debauchees etc. In our proposed scheme we selected several 

images of infected liver which are first enhanced by wavelet 

filtering using different wavelets separately than results are 

compared for all wavelets. After that we choose the best 

resulted enhanced image to do morphological filtering, 

which locates the position of infected liver in the image and 

label it with a particular color. Images used for our research 

are collected from local Radiologist are shown below. 
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