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Assessment of Machine Learning Models for Classification of Movement Patterns During a Weight-Shifting Exergame






ABSTRACT
In exercise gaming (exergaming), reward systems are typically based on rules/templates from joint movement patterns. These rules or templates need broad ranges in definitions of correct movement patterns to accommodate varying body shapes and sizes.This can lead to inaccurate rewards and, thus, inefficient exercise, which can be detrimental to progress.If exergames are to be used in serious settings like rehabilitation, accurate rewards for correctly performed movements are crucial.This article aims to investigate the level of accuracy machine learning/deep learning models can achieve in classification of correct repetitions naturally elicited from a weight-shifting exergame. Twelve healthy elderly (10F, age 70.4 SD 11.4) are recruited. Movements are captured using a marker-based 3-D motion-capture system.Random forest (RF), support vector machine, k-nearest neighbors, and multilayer perceptron (MLP) are the employed models, trained and tested on whole body movement patterns and on subsets of joints.MLP and RF reached the highest recall and F1-score, respectively, when using combined data from joint subsets. MLP recall range are 91% to 94%, and RF F1-score range 79% to 80%. MLP and RF also reached the highest recall and F1-score in each joint subset, respectively. Here, MLP ranged from 93% to 97% recall, while RF ranged from 73% to 80% F1-score. Recall results, show that >9 out of 10 repetitions are classified correctly, indicating that MLP/RF can be used to identify correctly performed repetitions of a weight-shifting exercise when using full-body data and when using joint subset data. 












        	
                            
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM
This could provide a way of using ML in exergames to more accurately reward movements during play, thus ensuring movement quality to a greater extent than the existing systems do.Future work will focus on the use of ML models in actual exergame situations, as this possibly elicits movements that are noisier than in the current study, hence making the repetitions difficult to classify as being incorrect or correct.Using motion capture systems with lower accuracy, and only using e.g. shoulder JCPs as input to the classification models would also be interesting to test in an actual exergaming setting, to see if the movements are still different enough to be classified as being correctly or incorrectly performed with similar accuracy to this study 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· The high MLP performance is likely due to the manner MLP models adjust the weights and biases in an iterative manner for a given classification problem by using gradient descent .
· As such, MLP models also intuitively assess importance of different features during training.
· The model that performs best on average might not always be the best performing model in all problem subsets . 
· This indicates that it is necessary to evaluate the specific problem at hand, and how different models perform with the given data types, available computational power and noise level. 
2.2. PROPOSED SYSTEM 
· Collection of time series data was conducted November 2017 using a 10-camera, 100Hz, 3DMoCap system (Vicon Motion Systems Ltd). Simultaneous ground reaction force (GRF) data was collected using a 1000Hz force plate (Kistler Inc) embedded in the floor, and digital video in sagittal view was recorded for quality control purposes. 
· Reflective markers were placed according to the Plug-in-Gait full-body biomechanical model, with head and hand markers excluded.
· This probably resulted in more variable JCP’s during correct repetitions, enabling the ML models to accurately identify them. 
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· In addition, the technologies that exergames are based on make it possible to tailor games to individual needs and goals , which is a major advantage that could make exergaming even more effective than traditional exercise. 
· Furthermore, to ensure that exergames are appropriate for older adults, extensive research has been conducted into the design and usability requirements for this population, resulting in guidelines and design principles that apply to exergames for older adults 
· The high MLP performance is likely due to the manner MLP models adjust the weights and biases in an iterative manner for a given classification problem by using gradient descent . As such, MLP models also intuitively assess importance of different features during training. 
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	             TITLE
	            AUTHORS
	     DESCRIPTION

	Serious games as new educational tools: How effective are they? A meta-analysis of recent studies
	C. Girard, J. Ecalle, and A. Magnan, 
	The objective was to review the results of experimental studies designed to examine the effectiveness of VGs and SGs on players' learning and engagement.

	Gamification, serious games, simulations, and immersive learning environments in knowledge management initiatives
	A. Ahmed and M. J. Sutton, 
	The innovation taking place in teaching requires more experiential learning, the kind of learning stimulated with serious games, simulations, immersive learning environments, and gamification.

	Systematic review of serious games for medical education and surgical skills training
	M. Graafland, J. M. Schraagen, and M. P. Schijven, 
	Blended and interactive learning by means of serious games may be applied to train both technical and non-technical skills relevant to the surgical field.

	Serious games and gamification for mental health: Current status and promising directions
	T. M. Fleming et al., 
	Computer games are ubiquitous and can be utilized for serious purposes such as health and education.



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 conclusion, this study shows that RF and MLP are able to identify correctly performed weight-shifting repetitions with high recall and F1-score. In the development of exergame systems we should consider using the best models presented here for evaluating movement patterns, especially when aiming to reward players for correctly performing exercise repetitions in weightshifting exercises.We showed that trainingML/DL models using labeled training data is a feasible option for identifying correctly performed movement patterns, which can subsequently be used to reward players in an accurate manner during exergaming. This is an important improvement of many existing exergame systems that are based on comparisons to templates, or assessments using coarse rules and thresholds. Moreover, implementing a self-learning approach based on our work can allow a system to learn new movements without requiring a priori explicit identification of their templates. Trusting that the game system is actually rewarding the correct movements is a prerequisite for using exergames in serious settings like physical rehabilitation or independent exercise for older adults. 
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