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Abstract: Segmentation of images holds an important role in 

medical image segmentation. Diagnostic imaging is an 

invaluable tool in medicine today. Magnetic resonance 

imaging (MRI), computed tomography (CT), digital 

mammography, and other imaging modalities provide an 

effective means for noninvasively mapping the anatomy of a 

subject.[6] These technologies have greatly increased 

knowledge of normal and diseased anatomy for medical 

research and are a critical component in diagnosis and 

treatment planning. MRF(Markov random Field) model is a 

widely accepted tool for segmentation of medical images. In 

this paper we are proposing an application of HMRF 

method in segmentation of colored X-ray image and its 

better results which are helpful in fast diagnosis in various 

diseases.  
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I. INTRODUCTION 

 

edical practitioners are increasingly using digital 

images during disease diagnosis. Several state of-

the-art medical equipments are producing images of 

different organs, which are used during various stages of 

analysis. Image denoising is a procedure in digital image 

processing aiming at the removal of noise, which may 

corrupt an image during its acquisition or transmission, 

while retaining its quality.[13] Medical images obtained 

from MRI,CT and X-Ray are the most common tool for 

diagnosis in Medical field. These images are often 

affected by random noise arising in the image acquisition 

process.[12] The noise in the image has two 

disadvantages, the first being the degradation of the image 

quality and the second, more important, obscures 

important information required for accurate diagnosis.[17] 

Noise removal is essential in medical imaging 

applications in order to enhance and recover fine details 

that may be hidden in the data. 

Several state-of-the-art equipments that produce human 

organs in digital form used during treatment include 

XRay-based methods such as radiography and Computed 

Tomography (CT), Magnetic Resonance Imaging(MRI), 

ultrasound (US), nuclear medicine with Positron Emission 

Tomography (PET) and Single Photon Emission 

Computed Tomography (SPECT) and several methods in 

optical imaging. The main problem encountered by 

medical imaging systems is the distortion of visual signals 

obtained due to imperfect acquisition and transmission 

errors. The visual distortion might arise due to various 

factors like, time of exposure, lighting, movement of 

patient, sensitivity of the imaging devices, etc., and affect 

images in terms of contrast, distortion and artifacts 

introduced, blur and contrast sensitivity.[18] These visual 

changes have negative impact and make the image 

complex for interpretation. This necessitates image 

segmentation techniques that improve these quality 

parameters. Examples include histogram equivalization, 

image smoothening, image sharpening, contrast 

adjustment, edge or boundary detection.[11] 

Methods for performing segmentations vary widely 

depending on the specific application, imaging modality, 

and other factors. For example, the segmentation of brain 

tissue has different requirements from the segmentation of 

the liver. General imaging artifacts such as noise, partial 

volume effects, and motion can also have significant 

consequences on the performance of segmentation 

algorithms. Furthermore, each imaging modality has its 

own idiosyncrasies with which to contend. There is 

currently no single segmentation method that yields 

acceptable results for every medical image. Methods do 

exist that are more general and can be applied to a variety 

of data. However, methods that are specialized to 

particular applications can often achieve better 

performance by taking into account prior knowledge. 

Selection of an appropriate approach to a segmentation 

problem can therefore be a difficult dilemma. 

 

II. HMRF–EM ALGORITHM 

 

MRF method is popularly used in computer aided 

diagnosis system (CAD System) for segmentation of 

images, reconstruction of surface and inference. The 

HMRF frame work widely found suitable for 

segmentation of brain MR images , which works on 

intensity of a pixel. Some researchers altered or modified 

with the configuration of labels  X=(x1,---xn) where ( x € 

L) & L is the set of all possible labels. 

The process of segmentation vary with the choice of 

attributes like  binary segmentation constitute  

L={0,1} 

In MAP criteria the label x
*
 is obtained as  

X
*
=argmax {P( y|x, Ѳ), p(x)} 

Where p(x) is Gibbs distribution.[18] 

 

III. THE EM ALGORITHM 

 

The EM algorithm is used to estimate parametric set Ѳ. 

M 
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This includes E-step and M-step.  

The E-step is used to calculate conditional expectations 

with all possible configurations of labels Q(Ѳ| Ѳ(t)
).[18] 

In M-step next estimate is obtained by maximizing  Q(Ѳ| 

Ѳ(t)
) as 

Ѳ(t+1)
= argmax Q(Ѳ| Ѳ(t)

) 

The Gaussian distribution function with parameter  Ѳl=(µi 

, σl) 

G(z; θl)= ) 

 

And probability distribution  

 
∏ 

P (y|x, Θ) = P (yi|xi, θxi ) 

i∏ 
= G(yi; θxi) 

                     =   1_ exp(−U(y | x)). 

                       Z′  

 

IV. METHODOLOGY 
 

The HMRF-EM algorithm is  

 

1) Set initial parameter  Ѳ(0)
  

2) Calculate likely distribution p(t) 

3) Using parameter  Ѳ(t)
 , estimate the label by MAP 

estimation. 

4) Calculate posterior distribution for l € L & all 

possible pixels yi. 

5) Update the parameter using p(t) (l | yi) 

To use HMRF –EM algorithm initial labels are 

obtained by using k-means clustering on grey level 

intensity of pixels. The initial labels x
(0)

 obtained for 

MAP algorithm & initial parameter Ѳ(0) 
 for EM 

algorithm. The EM algorithm on execution produce 

refined segmentation. 

 

V. EXPERIMENTAL RESULTS AND CONCLUSION 

 

We tried HMRF-EM algorithm on MRI image and 

observations are made.. The binary edge map z is 

obtained by performing Canny edge detection [11] on the 

original image. Some results are shown in Figure 1.  We 

can see that the initial labels obtained by the k-means 

algorithm are not good enough, have morphological holes, 

and do not preserve the Canny edges. The HMRF refined 

labels overcome all these disad-vantages. With 15 EM 

iterations and 10 MAP iterations, the segmentation of a 

600 × 338 image takes about 71 seconds on a 2.2GHz 

Intel(R) Dual core CPU. 

.  
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          Figure 1: Medical Image segmentation Results: (a) original image,(b) 

Gaussian Blurred image,(c) Final labels obtained by HMRF-EM 
algorithm,(d) Initial Lables obtained by k-means clustering with k=3,(e) 

posterior energy in each iteration of EM algorithm.    
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