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Abstract - Uterine fibroid is the most common benign (not cancerous) tumor of the female in the world. 

The most crucial factor is presence of fibroid can cause infertility and repeated miscarriage. An 

ultrasound image of fibroids requires image segmentation, but the quality of ultrasound image is limited 

by speckle noise. This makes it difficult to segment the ultrasound images. In this paper the image is 

preprocessed to remove speckle noise by Discrete Wavelet Transform (DWT). The preprocessed images 

respond well to local phase-based method to segment the fibroid. The proposed approach uses a new 

speed term based on local phase and local orientation derived from the monogenic signal, which makes 

algorithm robust to attenuation artifact. 

 

Index Terms- Uterine fibroid, ultrasound, speckle noise, discrete wavelet transform, phase-based level 

set segmentation.   
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INTRODUCTION 

 

Ultrasound imaging is widely used in the field of medicine. It is used for imaging soft tissues in organs 

like liver, kidney, spleen, uterus, heart, brain etc. In this paper mainly segmentation of uterine fibroid is 

performed. Fibroids are muscular tumors that grow in the wall of the uterus. Another medical term for 

fibroids is "leiomyoma" (leye-oh-meye-OHmuh) or just "myoma". Fibroids are almost always benign 

(not cancerous). Anyhow the symptoms caused by fibroid may cause certain inconvenience in women 

which needs to be treated. This paper deals with the segmentation of fibroid which is found inside the 

uterus. Ultrasound imaging is a common modality used for detecting fibroids. The most noticeable 

advantages of ultrasound scanning are safety, cost effectiveness, speed, easy handling and portability. 

The quality of ultrasound images is limited by granular speckle noise. This makes it difficult to segment 

the ultrasound images.   

Speckle is a characteristic phenomenon in laser, synthetic aperture radar images, or ultrasound images. 

Its effect is a granular aspect in the image. Speckle is caused by interference between coherent waves 

that, backscattered by natural surfaces, arrive out of phase at the sensor. Speckle can be described as 

random multiplicative noise. It hampers the perception and extraction of fine details in the image. 

Speckle reduction techniques can be applied to ultrasound images in order to reduce the noise level and 

improve the visual quality for better diagnoses. Several methods have been proposed for speckle 

reduction. Here to enhance the ultrasound image using statistical approach based on wavelet transform. 

Wavelet speckle reduction in ultrasound was recently tackled.  
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In this paper the image is preprocessed to remove the speckle noise. We use discrete wavelet transform 

to clean the image. Then the image is segmented by an algorithm which uses Phase-based level set 

segmentation concepts. Section 2 of this paper discussed the previous works available in the literature. 

Section 3 focuses on the preprocessing work of speckle noise removal. Section 4 gives Phase-Based 

level set Segmentation method. Section 5 describes the conclusion. 

 

LITERATURE SURVEY 

 

A novel segmentation method for left ventricle in an ultrasound images. It is robust technique [1]. The 

original ultrasound image is preprocessed for removing the speckle noise using morphological image 

cleaning algorithm [2]. Ultrasound image segmentation involves a novel nonlinear multiscale wavelet 

diffusion method for ultrasound speckle suppression and edge enhancement [9,15]. Ultrasound image 

segmentation some of the image is preprocessed to remove the speckle noise, uses concepts in 

mathematical morphology. It completely avoids over segmentation which is a major problem in 

morphological segmentation [7,8,10,14]. A new speckle reduction and image enhancement anisotropic 

diffusion method based on wavelet technology [5]. The performances of different filters Mean, Lee, 

Kuan, Frost, Median, Homomorphic, SADR and OSRAD are discussed[6,12,13]. 

 

 PREPROCESSING 

  

The preprocessing of an ultrasound images consist of two steps, namely Histogram Equalization and 

removal of speckle by Discrete Wavelet Transform (DWT). In an image process the input image is taken 

for the of contrast adjustment using the image‟s histogram. Fig.1 shows the ultrasound input image. 

Histogram equalization is  usually the global contrast of many images , especially when the usable data 

of the image is represented by close contrast value.  

   This method is useful  in image with background and foreground that are both bright or both dark. So 

we get better quality image. Then this preprocessed image is used for the detection and segmentation of 

fibroid in the uterine ultrasound images. It includes three images that is given below. The fist is input 

image and second is Dwt output and the preprocessed image is Inverse Discrete Wavelet Transform. 

 

             
 

              Fig.1 Ultrasound input image                                       Fig.2 DWT output                                                  

Fig.3 Preprocessed output 

 

 Discrete Wavelet Transform                                                                 
It is obtained by the signal through a series of digital filters at different scales. The scaling operant is 

done by changing the resolution of the low frequency contents. It is non stationary signal processing 

method and low frequency required. Wavelet decomposition involves filtering stage thereby the required 

frequency and location information can be obtained. Fig.2 shows the filter stage. 
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It can be applicable to multi resolution filtering stage thereby the here the image is decomposed into 

four stages by using approximation, horizontal, vertical and diagonal co-efficients. Since the further 

decomposition is rest with the, low frequency contents. Fig.2 shows the Discrete Wavelet Transform 

output image.      

 

Table 1 Preprocess Performance Analysis For Five Images 

 

Images Im1 Im2 Im3 Im4 Im5 

MSE 7.57 3.66 6.19 4.61 5.43 

PSNR 5.27 18.42 16.14 17.42 18.44 

                                                              MSE, PSNR for preprocess are shown.                 

 

 Inverse Discrete Wavelet Transform 

 

The obtained co-efficient are used to get the reconstructed image. When we do matrix matching 

between original and reconstructed output image, there is loss in an image pixel value. Fig.3 shows the 

preprocessed speckle removed output image. This imageis taken for the segmentation process. 

 

Mean Square Error (MSE) 

 

This Quantify the amount of despeckling between the original and denoised images which is given by,  

 

    MSE = − | n p , v(x p , y p )    
L

0
|dp               (1) 

 

Peak Signal-to-Noise Ratio (PSNR) 

 

The quality of the image in terms of the power of the original and denoised images given by,  

 

   𝑃SNR = 10 log10
 2n  −1 n

MSE
 

               = 10 log10(
255

𝑀𝑆𝐸
)                                            (2)                           

where MSE is the mean square error. 

 

 

PHASE-BASED LEVEL SET SEGMENTATION 

 

In this section the state of the art segmentation with level sets. It describes the generalized fundamental 

concepts of the two-phase region based segmentation approach and contour based approach. 

 

Region Base Term 

 

Consider a gray level image as a function I: Ω →R+. The image gradient vector field is given by ∇I(x, 

y). Let us define the evolving contour C: [0, L] → R, given in a parametric form C(p) = {x(p), y(p)}, 

where p is an arc length parameter, and whose normal is defined by n(p) = {−yp (p), xp (p)}. The 

alignment term idea proposed, to search for a contour C that Interacts with a given image, such that the 

curve‟s normal aligns with the gradient vector field. The alignment of the two vectors can be measured 

by their inner product that denote by (n,∇I). The geometric functional of the alignment measure in its 

robust form is given by, 
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   E(A) = − | n p , v(x p , y p )    
L

0
|dp               (3) 

Where V is a given vector field (e.g., image gradient). The functional E (A) measures the alignment 

between the local image orientations and the curve‟s normal‟s. In the proposed work, we use the local 

orientation computed by means of the monogenic phase Φ given instead of the classical gradient 

estimation. The inner product (n,∇I) gets high values if the curve‟s normal‟s align with the local 

orientations of the image. This is useful in low contrast boundaries. 

 

Geodesic Active Contour Term 

 

 In an active contour model, will minimize the earlier alignment term and add some regularizing terms. 

It is known in literature that when it use several terms, geodesic active contour model (GAC) serves as a 

good regularization for other dominant terms. Therefore, here introduce the following energy functional 

to be minimized: 

 

 

E C = − | n p , v(x p , y p )    
L

0
|dp    +v𝜆  𝑦 𝑐 𝑝  𝑑𝑝 + 𝑣   𝑔(𝑥,𝑦) 

 

𝛺𝐶  

𝐿

0
                     (4)                    

                                                                                                                 

The second term is the GAC term, where g is an inverse edge indicator function, generally taken as   

g(x, y) = 1/(1 + |∇Gσ *I|), and the integral is computed along the contour. Here, Gσ is the Gaussian 

kernel with standard deviation σ. The search in this case, would be for a curve along which the inverse 

edge indicator gets the smallest possible values. Thus, the values of g are close to one in smooth regions 

and close to zero near boundaries. The third term is a weighted region term. It measures the area inside 

the curve C, i.e., the area of the region ΩC. 

 

The Phase-Based level Set Segmentation (PBLS) procedure follows the steps, 

 

Step1: The preprocessed, speckle noise removed image is taken as a input for the segmentation 

algorithm. It preserves the edge using the „laplacian‟ operator. In image each pixel value is subtracted 

with neighborhoods pixel so that the edge is masked. Fig.4 shows the edge preserved image. 

 

Step2: Edge enhancement is done by dilation. It considers input image as pixel value of(x1,y1) and 

converts to the desired form of (x2,y2). The pixel value of image is from 0255, this is normalized to 0-1. 

So that the resultant image will be binary form. The edge enhanced image is shown in Fig.5. 

 

Step3: Every binary image contains noise, using the function area open the smaller particles will be 

removed that is shown in Fig.6. 

 

    
                                     Fig.4 Edge preserved image  Fig.5 Edge enhanced image 
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                                       Fig.6 Boarder cleared image   Fig.7 Finding centroid using regions 
 

Step5: Using centroid, the fibroid is segmented. Below the phase-base level set segmentation output 

images are shown in   Fig.8. 

 

 

 

                            
 

 

Fig.8 Segmented output images 

 

CONCLUSION 

 

   Uterus fibroid begin tumor, recent days most of the above 40 year women‟s are affected by this 

problem. Some of the fibroid are diagnosed by giving medicine or by surgery. So this is need to be 

tested, and it‟s done easily by ultrasound scan. The problem of ultrasound image is speckle noise. It is 

removed by the preprocessing of Discrete Wavelet Transform.  

   Segmentation is taken for the preprocessed output image. Here the phase-base level set (PBLS) 

Segmentation is used. This segmentation procedure considers the term of region and contour. By finding 

characteristics of the region, centroid is found and the fibroid is segmented. All the algorithms are 

simulated and tested using the MATLAB tool. In future the extracted outputs of segmented image 

coeffients are applied to Back Propagation Neural Network. So that it will differentiate the fibroid types. 
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