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Abstract  

Most image segmentation techniques are based on the intensity homogeneity. Intensity inhomogeneity frequently 

occurs in real world image like MRI, ultrasound, satellite images etc. This type of images fails to provide accurate 

segmentation result; this is challenging issue in today world. As MRI images are not corrected in intensity i.e. there 

is a lot of intensity variation in such types of images so to overcome this problem A method is proposed to improve 

intenseness quality of an MRI image using entropy optimization or energy minimization technique. Therefore by 

minimizing the energy, it will be possible to simultaneously segment the image and estimate the bias field, and the 

estimated bias field can be used for intensity inhomogeneity correction (or bias correction). 
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INTRODUCTION 

Image can be defined as a two dimensional light intensity function f(x, y), where x and y denotes spatial co-

ordinates and the value of ‘f’ at any point is directly proportional to the brightness (grey level) of the image at that 

point. Image processing is any form of signal processing for which the input is an image, such as a photograph or 

video frame. Most image-processing techniques involve treating the image as a two-dimensional signal and applying 

standard signal-processing techniques to it. Image processing plays a vital role in the analysis and interpretation of 

remotely sensed data and in medical images. Especially data obtained from Satellite Remote Sensing and medical 

images, which are in the digital form, can best be utilized with the help of digital image processing. The output of 

image processing may be either an image or a set of characteristics or parameters related to the image the processing 

helps in maximizing clarity, sharpness, intensity improvement and details of features of interest towards information 

extraction and further analysis [1]. 

The rapid progress in computerized medical image reconstruction, and the associated developments in analysis 

methods and computer-aided diagnosis, has propelled medical imaging into one of the most important sub-fields in 

scientific imaging. Many clinical and research applications using magnetic resonance (MR) images require a 

segmentation into different intensity classes which are regarded as the best available representations for biological 

tissues. Segmentation of MRI head scans is a prerequisite for three dimensional visualization of brain surface and 

structures, surgery planning and guidance, detection of anatomical structures in brain morphometry, defining targets 

in radioactive therapy treatment and planning and derivation of brain anatomical Atlases.  Manual segmentation of 
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MR scans is both time-consuming and inconsistent and affected by operator Bias. A major obstacle to any 

automated method of segmentation of MR images is the presences of spatial intensity inhomogeneities. A novel 

method to improve intenseness quality of an MRI image by energy minimization is proposed. Minimization of this 

energy is achieved by an interleaved process of level set evolution and estimation of the bias field. As an important 

application, our method can be used for segmentation and bias correction of magnetic resonance (MR) images [2]. 

Image segmentation is the techniques which commonly used in image processing. It is the process of partitioning a 

digital image into multiple segments (sets of pixels, also known as super pixels). The goal of segmentation is to 

simplify and/or change the representation of an image into something that is more meaningful and easier to analyze. 

Image segmentation is typically used to locate objects and boundaries (lines, curves, etc.) in images. More precisely, 

image segmentation is the process of assigning a label to every pixel in an image such that pixels with the same label 

share certain characteristics. The result of image segmentation is a set of segments that collectively cover the entire 

image, or a set of contours extracted from the image. Each of the pixels in a region is similar with respect to some 

characteristic or computed property, such as color, intensity, or texture. Adjacent regions are significantly different 

with respect to the same characteristic. Image segmentation has many steps like acquisition, thresholding, resizing 

etc [3].  

Intensity inhomogeneity frequently occurs in real word image like MRI, ultrasound, satellite images etc. This type of 

images fails to provide accurate segmentation result. Intensity inhomogeneity is a smooth intensity change inside 

originally homogeneous regions. The intensity inhomogeneity degrades performance of image processing 

algorithms. Intensity inhomogeneity in MR images can substantially reduce the accuracy of segmentation and 

registration. Most image segmentation techniques are based on the intensity homogeneity.  A bias field is a low 

frequency smooth undesirable signal that corrupts MRI images because of the inhomogeneities in the magnetic 

fields of the MRI instrument. Bias field blurs images and then reduces the high frequency contents of the image such 

as edges and contours and changes the intensity values of image pixels so that the same tissue has different gray 

level distribution across the image. A low level variation will not have great impact on diagnosis. However it 

degrades the performance of image processing algorithms such as segmentation and classification or any algorithm 

that is based on the assumption of spatial invariance of the processed image. A preprocessing step is needed to 

correct for the effect of bias field before doing segmentation or classification. Bias Field is used to restore the 

corrupted image. The bias field signal changes the intensity values of the MRI image pixels and it should be reduced 

before doing segmentation or classification [4]. 

The paper is organised as follow. In section II, it discusses related work with the MRI images. In Section III, It 

describes proposed method. At last, conclusion is specified in Section IV. 

 

RELATED WORK 

Author proposed a novel algorithm for fuzzy segmentation of magnetic resonance imaging (MRI) data and 

estimation of intensity inhomogeneities using fuzzy logic. MRI intensity inhomogeneities can be attributed to 

imperfections in the radio-frequency coils or to problems associated with the acquisition sequences. The result is a 

slowly varying shading artifact over the image that can produce errors with conventional intensity-

basedclassification.Ouralgorithmisformulatedbymodifying the objective function of the standard fuzzy c-means 

(FCM) algorithm to compensate for such inhomogeneities and to allow the labeling of a pixel (voxel) to be 

influenced by the labels in its immediate neighborhood. The neighborhood effect acts as a regularizes and biases the 

solution toward piecewise-homogeneous labeling. Such regularization is useful in segmenting scans corrupted by 

salt and pepper noise. Experimental results on both synthetic images and MR data are given to demonstrate the 

effectiveness and efficiency of the proposed algorithm [5] 

Author discussed that non rigid registration of medical images is important for a number of applications such as the 

creation of population averages, atlas-based segmentation, or geometric correction of functional magnetic resonance 

imaging (fMRI)images to name a few. In recent years, a number of methods have been proposed to solve this 

problem, one class of which involves maximizing mutual information (MI)-based objective function over a regular 

grid of splines. This approach has produced good results but its computational complexity is proportional to the 

compliance of the transformation required to register the smallest structures in the image. Here, this method permits 

the spatial adaptation of the transformation’s compliance. This spatial adaptation allows reducing the number of 
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degrees of freedom in the overall transformation, thus speeding up the process and improving its convergence 

properties. To develop this method, several novelties are introduced: 1) To use radically symmetric basis functions 

rather than B-splines traditionally used to model the deformation field; 2) To identify regions that are poorly 

registered and over which the transformation needs to be improved; 3) Partition the global registration problem into 

several smaller ones; and 4) Introduction of new constraint scheme that allows us to produce transformations that are 

topologically correct. We compare the approach we propose to more traditional ones and show that our new 

algorithm compares favorably to those in current use. [6] 

Author introduced that brain tumors in Magnetic Resonance Images (MRI) is an important but time-consuming task 

performed by medical experts. Automating this process is a challenging task due to the often high degree of intensity 

and textural similarity between normal areas and tumor areas. Several recent projects have explored ways to use an 

aligned spatial ‘template’ image to incorporate spatial an atomic information about the brain, but it is not obvious 

what types of aligned information should be used. This work quantitatively evaluates the performance of 4 different 

types of Alignment-Based (AB) features encoding spatial atomic information for use in supervised pixel 

classification. This is the first work to (1) compare several types of AB features, (2) explore ways to combine 

different types of AB features, and (3) explore combining AB features with textural features in a learning 

framework. We considered situations where existing methods perform poorly, and found that combining textural 

and AB features allows a substantial performance increase, achieving segmentations that very closely resemble 

expert annotations.[7] 

Some recommended a vast amount of atomical and functional information, which facilitate and improve diagnosis 

and patient treatment, especially when supported by modern quantitative image analysis methods. However, 

modality specific image artifacts, such as the phenomena of intensity inhomogeneity in magnetic resonance images 

(MRI), are still prominent and can adversely affect quantitative image analysis. Here, numerous methods that have 

been developed to reduce or eliminate intensity inhomogeneities in MRI are reviewed. First, the methods are 

classified according to the inhomogeneity correction strategy. Next, different qualitative and quantitative evaluation 

approaches are reviewed. Third, 60 relevant publications are categorized according to several features and analyzed 

so as to reveal major trends, popularity, evaluation strategies and applications. Finally, key evaluation issues and 

future development of the inhomogeneity correction field, supported by the results of the analysis, are discussed. [8] 

Author discussed Intensity inhomogeneity often occurs in real-world images, which presents a considerable 

challenge in image segmentation. The most widely used image segmentation algorithms are region-based and 

typically rely on the homogeneity of the image intensities in the regions of interest, which often fail to provide 

accurate segmentation results due to the intensity inhomogeneity. This paper proposes a novel region-based method 

for image segmentation, which is able to deal with intensity inhomogeneities in the segmentation. First, based on the 

model of images with intensity inhomogeneities, we derive a local intensity clustering property of the image 

intensities, and define a local clustering criterion function for the image intensities in a neighborhood of each point. 

This local clustering criterion function is then integrated with respect to the neighborhood center to give a global 

criterion of image segmentation. In a level set formulation, this criterion defines an energy in terms of the level set 

functions that represent a partition of the image domain and a bias field that accounts for the intensity 

inhomogeneity of the image. Therefore, by minimizing this energy, our method is able to simultaneously segment 

the image and estimate the bias field, and the estimated bias field can be used for intensity inhomogeneity correction 

(or bias correction). Our method has been validated on synthetic images and real images of various modalities, with 

desirable performance in the presence of intensity inhomogeneities. Experiments show that our method is more 

robust to initialization, faster and more accurate than the well-known piecewise smooth model. As an application, 

our method has been used for segmentation and bias correction of magnetic resonance (MR) images with promising 

results. [9] 

Author introduced a region based method for image segmentation, which was help to deal with intensity in 

homogeneity images. First based on a model of images with intensity in homogeneities, they derived a local 

intensity clustering property of the image intensities and define a local clustering criterion function for the images 

intensities in a neighbourhood of each point. This local clustering criterion was then integrated with respect to the 

neighbourhood centre to give global criterion of image segmentation. In a level set formulation, this criterion 

defined an energy in terms of level set function that represent a partition of the image domain and bias field that 

accounts for the intensity in homogeneity of the image [10]. 
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PROPOSED METHOD: 

MRI images are not corrected in intensity i.e. there is a lot of intensity variation in the images because the MRI 

images are real time images so due to intensity variation, it might be difficult to capture the real image and identified 

the exact problem. So to overcome this problem a method is proposed to the intensity correction of MRI images 

using entropy optimization or energy minimization technique. 

To avoid the drawbacks and improve the quality of MRI image, minimize entropy. To avoid the corruption from low 

SNR regions, optimize entropy locally, starting with high SNR areas and merging areas with lower SNR in a 

sequential fashion. Image processing is used to automatically identify all the tissue voxels in the neck. First, we will 

identify all the air voxels outside the neck. Noise reduction filtering will be done using anisotropic diffusion. A two-

dimensional (2-D) polynomial function of order will be used to provide an initial estimate of the bias field. The 

bicubic spline estimate of the bias field will be optimized so as to minimize the entropy of the image. As the entropy 

of the image is minimized the intensity of image is increased. 

 

 

 

 

 

                    

 

 

 

 

  

 

 

 

 

CONCLUSION AND FUTURE SCOPE 

Proposed method is suitable to improve intenseness quality of an MRI image using entropy optimization or energy 

minimization technique. Therefore by minimizing the energy, it will be possible to simultaneously segment the 

image and estimate the bias field, and the estimated bias field can be used for intensity inhomogeneity correction (or 

bias correction). Thus proposed can be used to improve MRI images, medical diagnostic images and in other image 

processing applications. 

The proposed method is useful in medical field to detect tumor detection, brain cancer & other mental disorder 

diagnosis purpose by energy minimization. 
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