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Applying a random projection algorithm to optimize machine learning model for breast lesion classification






ABSTRACT
    Machine learning is widely used in developing computer-aided diagnosis (CAD) schemes of medical images. However, CAD usually computes large number of image features from the targeted regions, which creates a challenge of how to identify a small and optimal feature vector to build robust machine learning models. In this study, we investigate feasibility of applying a random projection algorithm to build an optimal feature vector from the initially CAD-generated large feature pool and improve performance of machine learning model. We assemble a retrospective dataset involving 1,487 cases of mammograms in which 644 cases have confirmed malignant mass lesions and 843 have benign lesions. A CAD scheme is first applied to segment mass regions and initially compute 181 features. 
   Then, support vector machine (SVM) models embedded with several feature dimensionality reduction methods are built to predict likelihood of lesions being malignant. All SVM models are trained and tested using a leave-one-case-out cross-validation method. SVM generates a likelihood score of each segmented mass region depicting on one-view mammogram. By fusion of two scores of the same mass depicting on two-view mammograms, a case-based likelihood score is also evaluated. Comparing with the principle component analyses, nonnegative matrix factorization, and Chi-squared methods, SVM embedded with the random projection algorithm yielded a significantly higher case-based lesion classification performance with the area under ROC curve of 0.84±0.01 The study demonstrates that the random project algorithm is a promising method to generate optimal feature vectors to help improve performance of machine learning models of medical images. 



                                    


        	
                      




      
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· The current paper presents a review of literature and a brief description of the existing researches made by the earlier researchers on data mining techniques with respect to breast cancer.
· Cancer is a harmful type of diseases that causes the cells in a part of body start to grow out of control. 
· The cancer's cell development is unique in relation to normal cell development lastly the cancer cell turns into a tumor . 
· Breast Cancer (BC) is the most widely recognized invasive cancer in females around the world. Breast Cancer is the second leading disease, next to lung cancer, which expands the death rate in ladies. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
           The disadvantage of this approach is requirement of very big training and validation image datasets to build robust deep learning models, which are often unavailable in medical image fields. Another approach is use of radiomics concept and method, which generates a large initial feature pool followed by applying a feature selection method to select a small set of features. In this study, we investigate feasibility of applying a new approach based on random projection algorithm aiming to generate optimal feature vectors for training machine learning models implemented in the CAD schemes of mammograms to classify breast lesions. This approach creates orthogonal feature space that can avoid or minimize feature correlation 
    
2.2. PROPOSED SYSTEM 
· This paper focuses on the learning perspectives of different systems, that provides not only an overview of the most common techniques encountered in disease diagnosis, but also manages to classify each paper in terms of solutions in predicting the disease. 
· The authors also classify each paper in terms of how diagnosis/prediction has been determined using different machine learning techniques. 
· This paper presents a survey about the research that had been carried out in predicting/diagnosing the breast cancer using different machine learning techniques.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· we use a leave-one-case-out (LOCO) based cross-validation method to train SVM model and evaluate its performance. The feature dimensionality reduction method as discussed in the second step is also embedded in this LOCO iteration process to train the SVM. This can diminish the potential bias in the process of feature dimensionality reduction and machine learning model training as we demonstrated in our previous study
· From the confusion matrix, we compute classification accuracy, sensitivity, specificity, and odds ratio (OR) of each SVM model based on both lesion region and case. In the region-based performance evaluation, all lesion region are considered independent, while in the case-based performance evaluation, the average classification score of two matched lesion regions (if the lesions are detected and marked by radiologists in both CC and MLO view) is computed and used. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	A review of computer aided detection in mammography
	J. Katzen, K. Dodelzon, 
	Computer aided detection (CAD) is an artificial intelligence (AI) technique that utilizes pattern recognition to highlight suspicious features on imaging and marks them for the radiologist to review and interpret.

	CADe for early detection of breast cancer – current status and why we need to continue to explore new approaches
	R.M. Nishikawa, D. Gur, 
	The COVID-19 pandemic has resulted in many elective procedures being put on hold, and this has led to a substantial decline in cancer screening

	Correlation between CT based radiomics features and gene expression data in non-small cell lung cancer
	T. Wang, et al., 
	This study aims to explore relationships between CT imaging radiomics features and gene expression data in non-small cell lung cancer (NSCLC).

	Radiomics study for differentiating gastric cancer from gastric stromal tumor based on contrast-enhanced CT images
	Z.Q. Sun, et al., 
	Esophageal, esophago-gastric, and gastric cancers are major causes of cancer morbidity and cancer death.









2.3 FEASIBILITY STUDY
The feasibility Analysis is an analytical program through project manager determines the project success ratio and through feasibility study project manager able to see either project. The key considerations involved in the feasibility analysis are:
· Economic Feasibility
· Technical Feasibility
· Operational Feasibility
· Environmental Feasibility
2.3.1 ECONOMICAL FEASIBILITY
Hence this project is economically feasible there is no need to involve any cost for this project. 
2.3.2 TECHNICAL FEASIBILITY
Software Technologies used are PHP and MySql. In the educational institutions, it is possible to update the system in future. No special hardware is required for the purpose of using this system. Hence it is declared that this project is technically feasible.
2.3.3 OPERATIONAL FEASIBILITY
As the admin work mainly to maintain the Patient and Doctor .Doctor will predict patient cancer disease. Hence it is easy to operate with training. Therefore it is operationally feasible for implementation.




2.3.4 ENVIRONMENTAL FEASIBILITY
This project environment is correct as a admin has developed this system and no expenditure is involved under any head and this process is part of admin document management, this project environment is accessible.   
2.4 SYSTEM REQUIREMENTS
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse	: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.1 HARDWARE REQUIREMENTS
             The Hardware of the computer consists of physical component such as Input Devices, Storage Devices, Processing & Control units and Output Devices.  Computer includes external storage unit to store data in programs.
           The Hardware Configuration involved in this project
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse 		: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.2 SOFTWARE REQUIREMENTS 
 	Software is a group of programs that computers need to do a particular task.  It is an essential requirement of Computer System. The Software used to develop the project is
· Operating System	: Windows XP.
· Platform		: DOT NET TECHNOLOGY
· Front End		: ASP.Net 3.5
· Back End		: SQL SERVER 2005










CHAPTER 3
  SYSTEM DESIGN AND DEVELOPEMENT
SYSTEM ARCHICTURE
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                                                      CHAPTER 4
TESTING AND IMPLEMENTATION

0. TESTING
 Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one.

 4.1.1Unit Testing
	Unit testing comprises the set of tests performed by an individual programmer prior to integration of the unit into a larger system. The module interface is tested to ensure that information properly flows into and out of the program unit. The local data structure is examined to ensure that data stored temporarily maintains its integrity during all steps in an algorithm’s execution. Boundary conditions are tested to ensure that the module operates properly at boundaries established to limit or restrict processing. All independent paths through the control structure are tested. All error-handling paths are tested.

4.1.2 Block Box Testing
Black-box testing is a method of software testing that examines the functionality of an application without peering into its internal structures or workings. This method of test can be applied virtually to every level of software testing: unit, integration, system and acceptance. It is sometimes referred to as specification-based testing.




4.2 SYSTEM IMPLEMENTATION
Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one. 















                               CHAPTER 5
CONCLUSION:
   In summary, due to the difference between human vision and computer vision, it is difficult to accurately identify a small set of optimal and non-redundant features computed by CAD schemes. To address this issue, two approaches have been attracting broad research interest recently. One uses deep learning models to automatically search for optimal image features and build classification models. The disadvantage of this approach is requirement of very big training and validation image datasets to build robust deep learning models, which are often unavailable in medical image fields. Another approach is use of radiomics concept and method, which generates a large initial feature pool followed by applying a feature selection method to select a small set of features. This is often a suboptimal approach because many features can still be correlated. In this study, we investigate feasibility of applying a new approach based on random projection algorithm aiming to generate optimal feature vectors for training machine learning models implemented in the CAD schemes of mammograms to classify breast lesions. 
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