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MEDICAL IMAGE ENHANCEMENT USING DEEP LEARNING, NEUTRAL NETWORKS, AUTO ENCODERS





ABSTRACT
One common interest in radiography is producing radiographs with as low as possible radiation exposures to patients. In clinical practices, radiation exposure factors are preset for optimal image qualities to avoid underexposures which will lead to repeating examinations hence increasing radiation exposures to patients. Underexposed radiographs mainly suffer from Poisson noises due to inadequate photons reaching the detector. Radiographs are often degraded by scatter radiations and the severity of image quality degradations depends on the amount of scatters reaching the detectors. In this work, a convolutional neural network (CNN) algorithm was used to predict scatters and reduce Poisson noises. Monte Carlo simulation images and an adult abdomen radiograph were used to evaluate this CNN algorithm. The radiograph was underexposed by 60% radiation exposures. The simulation images were produced with one-thousandth of a typical clinical exposure. The results show that Poisson noises are successfully reduced, and image contrast and details are improved. After the underexposed radiograph which is not useful for making a confident diagnosis was processed using the CNN algorithm, the contrast and details in the radiograph were greatly improved and are adequate for making a diagnosis, therefore a 60% radiation dose reduction was achieved. This work shows that radiograph qualities can be improved by reducing scatters and Poisson noises. A potential application of this CNN algorithm is for patient radiation dose reductions by reducing current preset optimal radiation exposures and then using this algorithm to enhance the image contrast and details by reducing both scatters and Poisson noises.





        	








                            
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· Machine learning techniques are essential components of medical imaging research. Recently, a highly flexible machine learning approach known as deep learning has emerged as a disruptive technology to enhance the performance of existing machine learning techniques and to solve previously intractable problems. 
· Medical imaging has been identified as one of the key research fields where deep learning can contribute significantly. 
· Deep learning (DL) has emerged as the go-to methodology to drastically enhance the performance of existing machine learning techniques and to solve previously intractable problems. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· Machine learning started as a field in computer science to endow algorithms to solve problems without being explicitly programmed. 
· It typically learns representations from training data, which are generalized in separate test data. 
· Sometimes the features are difficult to define for a given problem. Researchers need to choose from different combinations of features, algorithms, and degrees of complexity to sufficiently solve a given problem, and many studies depend on trial-and-error to find the right combination. 
· A major challenge in particular is choosing the right features to correctly model a given problem. 
2.2. PROPOSED SYSTEM 
· Multilayer perceptron (MLP) was proposed to improve the simple perceptron model by adding hidden layers and developing learning techniques, such as back-propagation.Two studies proposed algorithms to generate a high-quality image (e.g., high dose CT) from a low quality image (e.g., low dose CT) using CNN, which reduced noise and provided more structural information than the low-quality images. 
· An automatic algorithm would perform the first round of labeling and then the human experts can either accept or modify the results of the first round. Recently, one study proposed a DL method to automatically retrieve images from a large database that matched human set criterion 
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· The advantages of DL far outweigh its shortcomings, and thus, it will be an essential tool for diagnosis and prognosis in the era of precision medicine. 
· They show excellent performance when applied to training data but typically suffer losses in performances when applied to independent validation data. 
· This is partly due to the overfitting of the training data. Performance of machine learning techniques must be evaluated with both training and independent validation data. 
· A slight modification of these parameters might lead to drastically different models with varying performances. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Machine learning and radiology
	Wang S, Summers RM. 
	 Machine learning identifies complex patterns automatically and helps radiologists make intelligent decisions on radiology data such as conventional radiographs, CT, MRI, and PET images and radiology reports.

	Machine learning approaches in medical image analysis: from detection to diagnosis
	de Bruijne M. 
	Several new methods learn to diagnose in a data driven manner, using multivariate classification or regression to directly map from imaging data to diagnosis.

	Machine learning in medical imaging
	Wernick MN, Yang Y, Brankov JG, Yourganov G, Strother SC. 
	Machine learning has seen an explosion of interest in modern computing settings such as business intelligence, detection of e-mail spam, and fraud and credit scoring.

	Decoding tumour phenotype by noninvasive imaging using a quantitative radiomics approach
	Aerts HJ, Velazquez ER, Leijenaar RT, Parmar C, Grossmann P, Carvalho S, et al. 
	Radiomics is an emerging field that converts imaging data into a high dimensional mineable feature space using a large number of automatically extracted data-characterization algorithms.



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:
    DL is already widespread, and it will continue to grow in the near future in all fields of science. The advent of DL is fostering new interactions among different fields. Experts in machine learning (mostly from computer science) are actively embedded in research teams to solve critical medical problems. Medical image processing will benefit immensely from DL approaches, as DL has shown remarkable performance in non-medical regular imaging research compared to conventional machine learning approaches. In this review paper, we touched on a brief history from conventional machine learning to DL, surveyed many DL applications in medical imaging, and concluded with limitations and future directions of DL in medical imaging. Despite the limitations, the advantages of DL far outweigh its shortcomings, and thus, it will be an essential tool for diagnosis and prognosis in the era of precision medicine. Future research teams in medical imaging should integrate DL experts in addition to clinical scientists in their teams so as to fully harness the potential of DL. 
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