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Abstract

Today, ultrasound (US) is one of the most widely used imaging technologies in medicine. It is
portable, free of radiation risk, and relatively inexpensive when compared with other imaging

modalities.

The ultrasound (US) B-Scan images are obtained with a simple linear or sector scan US probe,
which show a granular appearance called speckle. This noise lead to degrades the target
detectability and recognition and reduces the contrast , resolutions which affect the human ability

to identify normal and pathological tissue.

The objective of this project is to give an overview about types of speckle reduction techniques in
ultrasound imaging . And To carry out a comparative evaluation of despeckle filtering based on

image quality evaluation metrics.

Anew speckle suppression methods and coherence enhancement of medical ultrasound images
were proposed , combines median filter and wavelet shrinkage. It has been found that quality
evaluation metrics the proposed method performs better than all other methods while still
retaining the structural details and experimental results show that this method retains the edges

and textures very well while removing noise.
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Chapter One

Introduction



1.1 General review

The medical imaging devices namely X-ray, Computed Tomography/Magnetic
Resonance Imaging and ultrasound are producing abundant images which are used by

medical practitioners in the process of diagnosis.

The main problem faced by them is the noise introduced due to the consequence
of the coherent nature of the wave transmitted. Noise is defined as unwanted signals.
There are different filters to remove single type of noise such as salt and pepper, speckle
noise, Gaussian noise etc. These noises corrupt the image and often lead to incorrect
diagnosis. For example, the x-ray images are often corrupted by Poisson noise, while the
ultrasound images are affected by Speckle noise. Speckle is a complex phenomenon,

which degrades image quality with a backscattered

wave appearance which originates from many microscopic diffused reflections that
passing through internal organs and makes it more difficult for the observer to
discriminate fine detail of the images in diagnostic examinations. Thus, denoising or
reducing these speckle noise from a noisy image has become the predominant step in

medical image processing.[6]
1.2 Problem of the statement

The usefulness of ultrasound imaging is degraded by the presence of signal dependant
noise known as speckle. This noise is difficult and different from other types of noise
because related to the signal and should be processed and removing without affecting

important image features.

1.3 Objective
Give an overview about speckle noise, how to generate, has properties, and what the

effectiveness of it on the ultrasound image.



1.4 Specific objectives

1. Learning about types of speckle reduction techniques in ultrasound imaging.
2. To carry out a comparative evaluation of despeckle filtering based on image
quality evaluation metrics.

3. Propose new method as a despeckle filter based on hybrid techniques.
1.5 Methodology

Images from the IBE Tech (Giza, Egypt) database of ultrasound images including liver,
unborn, and GYN-abnormal-hematometra image. In the quantitative study, add speckle
noise with different variance on ultrasound images and using a most importantly

techniques to removing that noise.

The new technique of despeckling which based on method that applied the median filter
in wavelet transformation of ultrasound image, was applied on noisy images, and then the
quality evaluation metrics was found from all methods to compare the performance of

those filters.
1.6 Thesis layout

The layout of this project consist of six chapters there are :chapter one include
introduction and general review , while chapter two involve theoretical background
ultrasound system, speckle noise and despeckle filter in chapter three, in chapter four the
materials and method description , however in chapter five the results and discussion were

viewed, finally chapter six is conclusion and future work.



