
International Journal of Application or Innovation in Engineering & Management (IJAIEM) 
Web Site: www.ijaiem.org Email: editor@ijaiem.org, editorijaiem@gmail.com  

Volume 2, Issue 7, July 2013   ISSN 2319 - 4847 
 

Volume 2, Issue 7, July 2013 Page 148 
 

Abstract 
Cardiovascular system diseases are the major causes of mortality in the world. The most important and widely used tool for 
assessing the heart state is echocardiography (also abbreviated as ECHO). ECHO images are used e.g. for location of any 
damage of heart tissues, in calculation of cardiac tissue displacement at any arbitrary point and to derive useful heart 
parameters like size and shape, cardiac output, ejection fraction, pumping capacity. In this paper, a robust algorithm for region 
of interest selection and then enhancement of that Region using k-means in Echo images is proposed. An accurate analysis of 
wall motion in Two-dimensional echocardiography images is “important clinical diagnosis parameter for many cardiovascular 
diseases”. A challenge most researchers faced is how to speed up the clinical decisions and reduce human error of estimating 
accurately the true wall movements boundaries if can be done automatically will be a useful tool for assessing these diseases 
qualitatively and quantitatively. So, our main idea of ROI calculation is to receive a boundary of wall motion in Echo images. 
 
Keywords: Echocardiography image, threshold value, edge detection, morphological operator, robert’s operator, wall 
motion, boundary detection 

1. INTRODUCTION 
One of the common methods for medical imaging is ultrasonic waves. Ultrasonic imaging has gained much popularity 
through medical sciences recently; and some of the main reasons of its prominence are due to high speed of imaging, 
small instruments, low cost, high degree of time resolution, non-invasive, displaying the image immediately, harmless 
for human body and portable in all places. That’s why physicians use this kind of imaging as the first step to recognize 
the disease. Ultrasonic imaging of heart is called echocardiography [1].2-D echocardiography is a  technique  
commonly  used in   the  assessment  of   cardiac diseases. It is considered as one of the most widely used medical 
imaging techniques for the diagnosis of heart conditions, such as wall motion abnormality, and help diagnose the 
possible presence of damaged tissue in the heart wall. The main purpose of our work is to detect boundaries of heart 
wall movements and then improve the quality of that region in order to assist the specialist in the assessment of 
common cardiac diseases. On of the main drawbacks of this ultrasonic imaging is its high noise, especially speckle 
noise. Speckle noise is different in Imaging of different organs, but always appears as small grains depending on 
structure and composition of the organs [2]. As a result, it would be very difficult for even the best specialists to 
interpret echocardiographic images. On the other hand, the echo images are suitable for determining left ventricle (LV) 
wall thickness, and regional wall motion abnormalities. In particular, some clinical parameters can be evaluated 
qualitatively and quantitatively measurements of Left Ventricle (LV), Right Ventricle (RV), Left Atrium (LA), Right 
Atrium (RA), Valve size. Therefore, efficient and accurate boundaries detection of wall motion (ROI) from 
echocardiography images and their enhancement become a major research interest. This results in the need for research 
in the field of echocardiography image segmentation as well as enhancement techniques. 
Various image processing techniques have been applied to segment the heart wall boundaries to assist the interpretation 
of echo images [3]. The segmentation of the heart wall in the echo image is strongly influenced by the quality of the 
image and the presence of speckle noise. Hence, speckle filtering is a central pre-processing step for feature extraction, 
analysis, and recognition from medical imagery measurements. Contrast enhancement of the echocardiography images 
by multiscale wavelet analysis along with wavelet shrinkage technique is  performed  in [4]. In  the  study  of  
improvement  of  nuclear track density measurements are evaluated the well known edge detection methods; derivative 
operators (i.e. Sobel, Prewitt and Roberts), Laplacian of Gaussian (LoG) and Canny operator. The results showed that 
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overall; Canny is the most precise and accurate than other techniques [5]. The watershed transformation for image 
segmentation is used to extract the inner wall of LV as a region of interest[6]. 
In this paper, we present a method to detect boundary for wall motion by segmenting the image into distinct regions 
and then enhance that region. The processed image gives better PSNR as well as other quality metrics (mean square 
error, coefficient of correlation etc.) as compared to other two specific filtering techniques. 

2. SPECIFIC ENHANCEMENT (DENOISING) EXISTING TECHNIQUES  

2.1 Entropy Paramounted Linear Regression Filter 
This filter called Entropy Paramounted Linear Regression Filter [8] checks the randomness of noise occurrence in the 
image and eliminates the noise by shifting in a linear fashion. Entropy is a statistical measure of randomness that can 
be used to characterize the texture of the input image. Each pixel is assumed to be the center of the neighboring pixels, 
and that pixel is replaced by performing a linear summation with a probability check of noise in each row. It is 
estimated that, always a pixel affected by noise, will be predicted as a maximum intensity pixel or a minimum intensity 
pixel. The probability check of maximum or minimum intensity pixel is utilized for entropy calculation. The concept of 
entropy is utilized to enhance the luminescence of each pixel. A process of linear regression combined with a measure 
of randomness of noise episode is performed to modify each pixel. Methodology used in this approach expressed in Fig 
1. 
 Probability for the maximum or minimum intensity pixel is calculated as 
 

 =  
 For linear summation with entropy, each pixel J(i,j) is calculated using 
 

 
Where 

 
 For linear summation with trimmed entropy, each pixel J(i,j) is calculated using 
 

 
 

 
Where, 
            m - Total number of pixels 
            α – Trimming Function 
            h – Plane window size 
The trimming function α of the entropy is dependent on noise level of the image. The value h indicates the total number 
of pixels considered for illumination of the center pixel. The value of h can be 3, 5 or 7. Better illumination of the input 
image is obtained for a linear size of 3.The equation replaces each pixel with the linear summation of the left and right 
hand side pixel intensities including the recognition of noise pixel along the row. The proposed filter has the ability to 
remove the speckle noise, since nearby points compute very nearly the same underlying value, and entropy estimation 
can reduce the level of noise without biasing the value obtained. The filtering technique manages to provide smoothing 
without loss of resolution. The entropy parameter also has the significance of improving the luminance of the dull 
regions of the ultrasound image, which may be lost due to improper echoes. The filter mainly quantifies the luminance 
of the dead zone pixels and suppresses the dominating noise pixels. The hypothesis of noise removal is that, a noise 
pixel has either a maximum or minimum value that always differs from the neighboring linear elements. The tarnished 
pixel is replaced by finding the probability of the particular row pixels with an attempt of leaving the current pixel. The 
results can be verified by considering different levels of noises. 

2.2 Hybrid Filtering Techniques 
Hybrid min filter (H

2
F)  

Hybrid min filter plays a significant role in image processing and vision. Hybrid min filter is not a usual min filter. Min 
filter [9] recognizes the darkest pixels gray value and retains it by performing min operation. In min filter each output 
pixel value can be calculated by selecting minimum gray level value of N

8
(p). H

2
F filter is used for removing the salt 
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noise from the image. Salt noise has very high values in images. It is also proposed for Gaussian noise removal from 
the medical image. It is expressed as: 
 
                         }, 
                         
g(p)=min             }, 
                                         
                                       
 
In hybrid min filter, the pixel value of a point p is replaced by the minimum of median pixel value of LT neighbors of a 
point ‘p’, median pixel value of RT neighbors of a point ‘p’ and pixel value of ‘p’. 
 
Hybrid max filter (H

3
F)  

Hybrid max filter is not a usual max filter [10]. Hybrid max filter plays a key role in image processing and vision. The 
brightest pixel gray level values are identified by max filter. In max filter each output pixel value can be calculated by 
selecting maximum gray level value of N

8 
(p). H

3
F filter is used for removing the pepper noise from the image. It is also 

proposed for Gaussian noise removal from the medical image. It is expressed as: 
 
                          }, 
                         
  g(p)=max             },  
                                         
                                       
 
In hybrid max filter, the pixel value of a point p is replaced by the maximum of median pixel value of LT neighbors of 
a point ‘p’, median pixel value of RT neighbors of a point ‘p’ and pixel value of ‘p’. 
 
Hybrid cross median filter (H

1
F)  

The hybrid cross median filter is a nonlinear filtering technique for image enhancement. It is proposed for Gaussian 
noise removal from the medical image. It is expressed as: 
                           
 
                           }, 
                         
  g(p)= median         },  
                                         
                                       

 
In hybrid cross median filter, the pixel value of a point p is replaced by the median of median pixel value of LT 
neighbors of a point ‘p’, median pixel value of RT neighbors of a point ‘p’ and pixel value of ‘p’. 
 
3. METHODOLOGY OF PROPOSED METHOD 

 
The proposed technique reduces speckle noise, segment out the required region and enhances the features of diagnostic 
importance. 
 
Preprocessing: Due to complex anatomical structure of echocardiography image, it cause major problems; low contrast 
and speckle noise. Thus, two steps of preprocessing are needed for contrast enhancement and noise reduction to solve 
these problems without losing image features. In the first step, Min-Max linear contrast stretch method is applied for 
highlighting certain features of interest. Then in second step, we used Mean filter for noise reduction process, where 
mean filter is a linear technique which often applies as smoother to reduce noise in image. Smoothing process was 
implemented by replacing each pixel value in an image with the mean (‘average’) value of its neighbors, including 
itself. The size of neighborhood usually is a 3×3 square kennel. Figure 2 shows the representative results that are 
obtained from pre-processing stage. 
A high level overview of the proposed technique is presented in Fig.1. 
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Fig 1: Block Diagram of Proposed Method 

 
The proposed technique reduces speckle noise, segment out the required region and enhances the features of diagnostic 
importance. 
Preprocessing: Due to complex anatomical structure of echocardiography image, it cause major problems; low contrast 
and speckle noise. Thus, two steps of preprocessing are needed for contrast enhancement and noise reduction to solve 
these problems without losing image features. In the first step, Min-Max linear contrast stretch method is applied for 
highlighting certain features of interest. Then in second step, we used Mean filter for noise reduction process, where 
mean filter is a linear technique which often applies as smoother to reduce noise in image. Smoothing process was 
implemented by replacing each pixel value in an image with the mean (‘average’) value of its neighbors, including 
itself. The size of neighborhood usually is a 3×3 square kennel. Figure 2 shows the representative results that are 
obtained from pre-processing stage. 
 
Segmentation: The main goal of segmentation process in echocardiography is to identify boundary points between 
blood and myocardial tissue. Thresholding is the easiest form of regional segmentation for converting a multilevel (grey 
scale) image into a binary image, to separate the foreground from the image background. In our proposed method, the 
implementation to this purpose is determined by a single parameter known as the intensity threshold which is equal to 
average value of image pixels intensities. In a single pass, each pixel in grayscale image is compared with this 
threshold. If the intensity of pixel is higher than the threshold value, the pixel is set to intensity value equal ‘255’. If it 
is less than the threshold value, it is set to ‘0’. This step is a basic key of our proposed method because the threshold 
value computed automatically. 
 

    
                            (a)                                                            (b)                                                       (c)  
 

Fig. 2:  (a) The original image (b) Contrast-enhanced image (c) Smoothed image after applying Mean filter 
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                                                           (d)                                                        (e) 
                            

Fig. 3:  (c) Binary threshold image (d) Opened image 
 
Morphological Operations: After thresholding implementation, the two common mathematical morphology operators 
are used ‘erosion’ and ‘dilation’ as an important stage that is in need for more improvement to smooth the object’s 
border by removing small dark regions around the object and set all of the neighbors within 3 pixels of object’s to 
white. A process of erosion followed by dilation (i.e. Opening operation) was found to be successful in determining 
object’s region. Figure 3 shows the result of thresholding and morphology operators.  
 
Edge Detection: Generally the purpose of edge detection is to detect discontinuities in gray level. The edge represents 
the local change of intensity in an image. It occurs on the boundary between two different regions in an image. An ideal 
edge will give sharp transition in gray level. Basically, the principle of edge detection is the image will be convolved 
with the edge operator. The value from the convolution process will then replacing the centre of pixel value. One of the 
gradient edge detectors that we use is Robert’s operator which is based on the form of most differential operators. It is a 
simple and quick way to compute for highlights regions of high spatial gradient that often corresponds to edges. In 
theory, the operator consists of a pair of 2×2 convolution masks as shown in Fig. 4. These masks are applied separately 
to the input image, to produce separate measurements of the gradient component in each orientation vertically Gx and 
horizontally Gy.  
 

  
Fig. 4: Edge Detected Image 

 

 
Fig. 5: Extracted ROI 
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K-means: The k-means algorithm is the choice for many clustering tasks, especially with low dimension datasets. This 
algorithm is a partitional one. It takes the input parameter k, the number of clusters, and partitions a set of n objects 
into k clusters so that the resulting intracluster similarity is high but the inter-cluster similarity is low. The algorithm 
attempts to  find the cluster centers, (C1 …… Ck), such that the sum of the squared distances of each  data point, xi , 1 
≤ i ≤ n ,to its nearest cluster center Cj , 1 ≤ j ≤ k, is minimized. First, the  algorithm randomly selects the k objects, 
each of which initially represents a cluster mean or center. Then, each object xi in the data set is assigned to the nearest 
cluster center .i.e to  the most similar center. The algorithm then computes the new mean for each cluster and reassigns 
each object to the nearest new center. This process iterates until no changes occur to the assignment of objects. 
 

 
Fig. 6: Final Output image after K-means 

 
3. Experimental Results  
The proposed technique have been implemented using MATLAB 7.0. The performance of some specific enhancements 
techniques are discussed. The extraction of region of interest is difficult and there are very less algorithms available to 
do enhancement of ROI in medical images. Our proposed technique used K means to get enhancement over ROI. We 
compare our technique with other two specific enhancement techniques on the basis of quality metrics to measure the 
enhancement of enhanced images. 
 

Table 1. Comparison of Different Evaluation Criteria Improved 
Comparison Proposed 

Method 

Regression Filter Hybrid Max filter 

MSE 5.2674             8.1717 8.3549 

PSNR          32.2742 23.5315 22.9800 

CoC 0.9959 0.9716 0.9695 

CSR 0.0141 0.0145 0.0145 

 

4. Conclusions 
In this paper, an approach for segmentation and enhancement has been proposed for Echocardiographic images. The 
aim of this study is to show that the detecting of the heart wall movement in 2D echocardiography images can be 
accomplished through cardiac cycle using the most common techniques of image processing. It can be observed that 
this transformation technique is relatively less expensive, simple, and promising. From comparison table we can see 
that proposed approach ensure very good results. The duration for processing the image is very less. The processed 
image or region of interest enhanced in quality. The enhanced image may be used for predicting the diseases inside the 
human body more effectively and accurately. 
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