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Abstract— Important technological progress and automation 

in lots of teams of medical issues have elevated an curiosity 

in totally computerized measurement additionally in picture 

evaluation, segmentation, and processing. This automation 

has been applied  solely underneath specific situations and 

in specific groups of medical issues. Radiographic pictures 

obtained from electrocardiography, mammography and 

different equipments are ceaselessly used strategies for 

serving to in early analysis. The current-day technological 

developments embrace the Magnetic Resonance Imaging 

(MRI) scans, Computed Tomography (CT) scans, superior 

X-rays and different radiographic photos which assist us in 

detection of varied illnesses (Brain Tumour, Cervical 

Lesions). Within the near future, Artificial Intelligence (AI) 

permits conceiving Expert Systems (ES) which can probably 

help physicians with differential analysis of ailments, 

remedy choices, solutions, and proposals, and, for medical 

imaging, with cues in picture interpretation. Mining and 

superior evaluation of “big data” in well  care present the 

potential not solely to carry out “in silico” analysis but  to 

supply “actual time” diagnostic and (probably) therapeutic 

suggestions based mostly on empirical knowledge. Photos 

are analyzed, with probably the most important and related 

result from this motion gives the definition of discriminating 

options: floor, color, texture and edges. These options will 

likely to judge a picture and provide analysis as established 

by the professional doctor. To judge the system‟s efficiency, 

we obtained assist from an professional doctor, who 

evaluated all photographs. The outcomes indicated that the 

ES obtained an efficiency of system and an error share 

together with was not evaluated by the skilled, who declared 

that the area was inconceivable to determine because of the 

picture was not clear. 
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I. INTRODUCTION 

„Personalized medicine‟ (PM) is increasingly becoming a 

hot topic in all areas related to biomedical research and has 

the potential to become the paradigm for clinical practice. In 

the role of imaging in PM, Adrian Nunn states: “For too 

lengthy, it has been assumed that non-imagers perceive the 

worth of imaging not solely from the analysis aspect, but 

additionally from the well being care economics aspect. This 

has led to an underestimation of the worth of imaging and, 

for molecular imaging, maybe an concept that it's „science‟ 

moderately than excessive-worth routine health care”. 

Individual assessment of the location and extent of an 

abnormality and always has been the basis of medical 

imaging, whether the „abnormality‟ is a disease, a 

malfunction or an injury. [1][2] 

The ESF (European Society of Radiology) states 

that: 

Traditionally, medical imaging was a tool for non-invasive 

mapping of anatomy and for detection and localization of a 

disease process. However, consecutive to a paradigm shift, it 

has been demonstrated that wide variety of new medical 

imaging techniques and methods produce important 

biological information about physiology, organ function, 

biochemistry, metabolism, molecular biology and functional 

genomics. These new methods are combined measure and 

quantify biological processes with the ability to Localize the 

measured entities into a high-quality anatomical image. 

Further, advanced imaging techniques are now used for 

treatment instead of surgery: e.g. coronary angioplasty, 

treatment of aortic aneurysm and coiling of bleeding 

cerebral aneurysms. Exciting new advances in medical 

imaging are based on research in the areas of functional and 

molecular imaging and in the area of development of 

imaging biomarkers for improved prevention, diagnosis and 

treatment of disease. 

PM will mean changes for radiology. According to 

Jim Thrall, “Imaging will play an increasingly important 

role in the assessment of therapeutic response, especially in 

cancer”.[3][4] Opportunities for fully implementing imaging 

in medicine are: 

 Identification of predictive imaging biomarkers 

permitting each stratification of affected person 

subgroups liable to creating illness and monitoring 

of preventive measures. 

 Visualization of mobile and molecular processes 

for early analysis of illness with the rising self-

discipline of molecular imaging. 

 Theranostics combining focused imaging and 

focused remedy enabling the identification of 

heterogeneous and localized response to remedy. 

 Remedy monitoring permitting early identification 

of remedy responders and non-responders. 

 Identification of localized path physiology 

(perfusion, diffusion, metabolism) of diseased 

tissue. 

 Individualized, picture-guided drug supply 

methods. 

A. Imaging Modalities: 

X-ray imaging provides excellent tissue contrast, with a 

spatial resolution of about 30–40 μm. Dual-Energy X-ray 

Absorptiometry (DEXA) reduces the influence of tissue, 

such as muscle or marrow, which surrounds the bone. Since 

X-ray attenuation coefficients are energy-dependent, the X-

ray intensity is measured at two different energies along the 

same path to eliminate the contribution of the soft tissue. 

The accuracy of the DEXA method is limited because the 

X-ray beam is polychromatic.  

Computed Tomography (CT) is an X-ray based 

technique that provides cross sectional images of the X-ray 

absorption coefficient. Accuracy and reproducibility of bone 
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density measurements can be further increased by 

introducing a calibration phantom into the image.[9][6] 

 
Fig. 1: Cross-sectional Micro-CT image of a human forearm 

The MRI scans are widely used nowadays because 

of its noninvasive radiation and the accuracy of the images. 

There is a rising popularity of MRI methods in research to 

examine microstructure and its changes in osteoporosis and 

brain cancer. 

 
Fig. 2: Cross-sectional magnetic resonance image of a 

human forearm 

II. MATERIALS & METHODS 

The processing of these images was carried out with the 

help of MATLAB r2013a. The image processing toolbox 

and the statistical toolbox includes algorithms for sequential 

feature selection which lets us identify the imp act of the 

features using supervised and unsupervised machine 

learning are widely used throughout this work. 

The first step followed by classification of the images as 

normal or tumorous based on the features using SVM 

classifier, and the next step is segmentation and extraction 

of the tumor from the abnormal image using watershed 

transform. 

Therapeutic applications of imaging within PM can be 

categorized into four stages: 

A. Artifacts Elimination: 

The performance of segmentation algorithms can be 

influenced by several factors such as artifacts and personal 

patient information.To improve the performance of 

segmentation techniques used for removing artifacts on each 

image. 

B. Gray-Level Co-occurrence Matrices: 

The pixel values present in the image often differ from each 

other in almost a linear fashion. The tabulation of the 

frequency of this pixel value change is generally termed as 

the gray-level co-occurrence matrix (GLCM). It is a very 

powerful method for improving the details, and as a result, it 

helps us for better interpretation of an image. The following 

details are inferred:   

Contrast~ The difference in intensities between each, every 

pixel can be measured as the contrast. 

 
Fig. 3: Block Diagram of methods used for processing 

medical radiographic images 

Correlation~ This is a measure of correlation of a pixel with 

its neighbor over the whole image. 

Energy~ Squaring the elements in the GLCM and adding 

them gives the energy of the image. 

Homogeneity~ This is a measure of the closeness of the 

distribution of elements in the GLCM to the GLCM 

diagonal. 

Mean~ It measures the general brightness of an image. 

C. Enhancement Based On Wavelet Multi Resolution 

Processing: 

The enhancement step aims to provide information 

improvement of the internal structures of organs and confer 

better results on the detection and segmentation processes of 

image regions. Traditional algorithms, such as histogram 

equalization, gradient enhancement, and spatial filtering 

present difficulties in providing relevant results for medical 

image processing. Broadly speaking, multi resolution allows 

for the zooming in or out on an image, when this is 

necessary.[5][6] 

 
Fig. 4: One stage of a 2D-DWT filter bank 

D. DCT Feature Extraction: 

According to Khayyam, to separate the image into 

individual spectral sub-bands, DCT is used. It is an added 

advantage that the spectral sub bands are of differing nature 

in regards with  the visual quality of the image. DCT has the 

property of separability and symmetry. The 2D DCT can be 

mathematically defined as follows: 
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E. Classification: 

SVM is used for data classification. All the training data are 

associated with a corresponding target with which the kernel 

functions are specified. The SVM is supposed to produce 

the output which predicts the target value of data in the 

testing set. After the feature extraction, a linear kernel SVM 

function is used to classify the MR images as tumor-affected 

an d norm al brain images. In order to verify the stability of 

the SVM system, around 122 images were given as inputs of 

which 70% of the images were used for training and the 

remaining 30 % were used for testing. The results of the 

classification are accurate enough to classify an image as 

normal or tumor-affected brain image. It offers more 

accuracy than the kNN classifier or Bayesian classifier. 

[7][8] 

F. Segmentation Using Wavelet Analysis and Genetic 

Algorithm: 

After artifact removal and enhancement of various grams, 

the segmentation algorithm developed by Hammouche was 

applied to the images to delineate the mass boundaries, 

followed by a post-processing algorithm. Hammouche‟s 

computational algorithm combines wavelet theory and 

genetic algorithm (GA) in order to determine the number of 

thresholds for each graphic image as well as the appropriate 

threshold levels. For watershed segmentation, the following 

two points are taken into account:  

1) A local minimum is computed. That minima and its 

gradient are chosen as markers. 

2) With the help of the defined marker positions from 

the above step, the necessary watershed 

transformation is taken over the marker image. 

[9][10] 

G. Performance Evaluation: 

Efficiency analysis was carried out in two methods, 

specifically analysis of the distinction enhancement 

algorithm (Area of Curiosity) and analysis of the 

multimodal segmentation algorithm. 

 
Table 1: Various Performance Measured used to Evaluate 

the Application 

III. CONCLUSION 

Although the proposed scheme presented a relatively high 

accuracy results, it is the authors‟ intention to investigate the 

use of other types of multire solution transforms in Fig.5 . 

One such a transform that has been under investigation on 

the literature is the complex-wavelet transform (CWT), 

which presents some advantages as shift insensibility, 

directionality and phase information. Cardiac imaging has 

been a relatively early adopter of AI techniques in image 

processing, structured reporting. 

 
Fig. 5: The Tumorous images 
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