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ABSTRACT
In pattern recognition, data representation is very important since this stage is crucial in the success of data classification (supervised or unsupervised). Data-representation also determines the tools that can be used for classification and sometimes new classification tools are specially designed for special data-representations. How to represent the intrinsic structure of data and the development of classification tools for these novel representations becomes urgent, important and challenging.This study presents an algorithm to hierarchically classify  human brain tumor into three regions: Glioblastoma Multiform, Metastasis and Lower Grade Glioma. Intensity visualization, intensity separation, neighborhood information and MRI features are extracted and utilized using R machine language with various classifiers. The use of relaxometry data features with R classifier has increased the classification and treatment accuracy of human brain tumor to about 92.3% as evident by quantitative results of our new method with enough spatial resolution to be used for tumor evaluation and therapy. The methodology uses a new R machine learning algorithm to perform the analysis of the relaxation data without making initial assumptions about the characteristics of the tissue. This makes it a powerful tool for the determination of the actual relaxation rate distributions and the relaxation time, which is the key factor necessary for the correct classification of tumor images. Based on this study, software such as Data Mining in machine learning, Cone Beam Computed Tomography Image Quality Studies (CBCTIQS), and Multi-institutional collaboration can be used for the development of customized algorithms, mathematics of medical imaging and simulations for better and easier way of classifying, detecting and treatment of  tumors and other diseases in human body system.
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