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MACHINE LEARNING-BASED AUTOMATIC CLASSIFICATION OF KNEE OSTEOARTHRITIS SEVERITY USING GAIT DATA AND RADIOGRAPHIC IMAGES






ABSTRACT
Knee osteoarthritis (KOA) is a leading cause of disability among elderly adults, and it causes pain and discomfort and limits the functional independence of such adults. The aim of this study was the development of an automated classification model for KOA, based on the Kellgren–Lawrence (KL) grading system, using radiographic imaging and gait analysis data. Gait features highly associated with the radiological severity of KOA identified from our previous study, in addition to radiographic image features extracted from a deep learning network, namely, Inception-ResNet-v2, were exploited using a support vector machine for KOA multi-classification. The area under the curve (AUC) of the receiver operating characteristic curve from KL Grades 0–4 were 0.93, 0.82, 0.83, 0.88, and 0.97, respectively. The sensitivity, precision, and F1-score of the model were 0.70, 0.76, and 0.71, respectively. The proposed model outperformed a common deep learning approach that is based on using only radiographic images as the input data. This result indicates that gait data and radiographic images are complementary with respect to KOA classification, and the use of both data can improve the accuracy of the automated diagnosis of multiclass KOA. 


                            
CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· In existing techniques, single or separate feature descriptors have been used that somehow fail to classify all grades of KOA due to KL having more than 95% accuracy.
· To facilitate the development of treatments, there is a need to make disease staging more efficient. Several methods currently exist for OA staging. 
· More accurate, consistent diagnosis of OA stage would ensure that investigative treatments are evaluated in patients in the severity range intended by the investigators.
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· These, bone diseases, including Knee Osteoarthritis (KOA), have a great impact on quality of life.
· KOA is a knee joint problem mainly produced due to decreased Articular Cartilage between femur and tibia bones, producing severe joint pain, effusion, joint movement constraints and gait anomalies. 
· To address these issues, this study presents a novel KOA detection at early stages using deep learning-based feature extraction and classification. 
2.2. PROPOSED SYSTEM 
· In our proposed technique, both low and high-level features are used for the resultant image that outperforms the state-of-the-art by complete matching with the trained knee features.
· The proposed model feature is extracted from the region of interest using joint space width by CNN with LBP and CNN with HOG. The multi-class classifiers, that is, SVM, RF, and KNN, are used to classify KOA according to the KL system.
· The proposed model can also be merged with models for the hybrid and diverse detection of different diseases other than of the knee.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· Deep learning is an effective technique for the analysis and classification of images, which is widely applied in various fields such as the medical field, and demonstrates excellent performances.
· The deep learning approach did not demonstrate a satisfactory performance when it was applied to the classification of KOA based on radiographic images.
· However, the classification performance of the deep learning network based on radiographic images was not sufficient for the accurate diagnosis of KOA using the KL grading system.
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	The prevalence of knee osteoarthritis in the elderly. The framingham osteoarthritis study 

	D. T. Felson, A. Naimark, J. Anderson, L. Kazis, W. Castelli, and R. F. Meenan, 

	Osteoarthritis (OA) is a degenerative disease characterized by gradual development of joint pain, stiffness, swelling and limitation of movements. 

	The impact of osteoarthritis in the United States: A population-health perspective
	L. Murphy and C. G. Helmick, 

	Arthritis, of which osteoarthritis (OA) is the most common type, is the most frequent cause of disability among adults in the United States. 

	Gait characteristics of patients with knee osteoarthritis 
	K. R. Kaufman, C. Hughes, B. F. Morrey, M. Morrey, and K.-N. An, 
	There was no significant difference in knee motion between the patients and normal subjects. 

	Radiological assessment of osteoarthrosis 
	J. H. Kellgren and J. S. Lawrence, 
	These changes occur in various stages of development of osteoarthritis and are reflected in semi quantitative assessment scales. 





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:
The proposed model based on gait data and radiographic images was demonstrated to improve the accuracy of diagnosing the severity of KOA using the KL grading system. The automatic classification of KOA using the proposed method can reduce the work of the clinician and improve the reliability of the KL grading system. 
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