15







Wearable Camera- and Accelerometer-Based Fall Detection on Portable Devices





ABSTRACT
Robust and reliable detection of falls is crucial especially for elderly activity monitoring systems. In this letter, we present a fall detection system using wearable devices, e.g., smartphones, and tablets, equipped with cameras and accelerometers. Since the portable device is worn by the subject, monitoring is not limited to confined areas, and extends to wherever the subject may travel, as opposed to static sensors installed in certain rooms. Moreover, a camera provides an abundance of information, and the results presented here show that fusing camera and accelerometer data not only increases the detection rate, but also decreases the number of false alarms compared to only accelerometer-based or only camera-based systems. We employ histograms of edge orientations together with the gradient local binary patterns for the camera-based part of fall detection. We compared the performance of the proposed method with that of using original histograms of oriented gradients (HOG) as well as a modified version of HOG. Experimental results show that the proposed method outperforms using original HOG and modified HOG, and provides lower false positive rates for the camera-based detection. Moreover, we have employed an accelerometer-based fall detection method, and fused these two sensor modalities to have a robust fall detection system. Experimental results and trials with actual Samsung Galaxy phones show that the proposed method, combining two different sensor modalities, provides much higher sensitivity, and a significant decrease in the number of false positives during daily activities, compared to accelerometer-only and camera-only methods.



        	








                            

                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· Most of the existing studies use falls simulated in a laboratory environment to test the obtained performance.
· As a different research area, the incorporation of fall detection systems into existing electronic devices (such as hearing aids, cochlear implants, or pacemakers) could be an unobtrusive way to detect falls. 
· Most fall detection studies used simulated falls (usually performed by young subjects) to create and validate the proposed fall detection systems. 
· In this way, in fact, when training with four of the five folds and testing with the remaining fold, it is assured that data from subjects of the testing fold is only in the testing fold, thus preventing possible overfitting. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· In such cases, use of camera sensors in tandem with the accelerometer can help resolving such issues.
· A simulated environment can indeed mask a series of possible problems that can disclose in real-world settings.
· In fact, performed in a controlled environment, which provides a standardized and clean version of the problem of fall detection.
· Such an approach leads to generalizability and transferability issues of the results from simulated to real environments, a topic covered in recent papers.
· In contrast, in an uncontrolled environment, several procedural and technical issues need to be faced. 
2.2. PROPOSED SYSTEM 
· In this letter, we propose a system that employs a novel approach of using both accelerometer and camera modalities to detect falls by differentiating them from other daily activities including walking, sitting, lying down and going up and down stairs.
· We first present the significant improvement provided by the proposed camera-based algorithm on recorded videos.
· In the original HOG-based algorithm, proposed for human detection, an image is divided into blocks and then each block is divided into cells.
· In, we proposed a modified HOG algorithm for fall detection, wherein, different from original HOG, separate histograms are constructed for edge strength (ES) and edge orientations (EO).
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· Our objective in this paper is to analyze the performance of state-of-the-art machine learning algorithms on newly proposed features when benchmarked on a relatively large database of real-world falls.
· We performed subject-based cross-validation to evaluate the performance of the classifiers. 
· The performance of the classifiers was evaluated by computing several measures.
· When considering the obtained performance results, features from the multiphase model overperformed conventional features for each classifier, both in F-measure and AUC values.
· This highlights the importance of external validation of fall detection algorithms, and the importance of reporting comparable performance measures across studies. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Fall risk, vestibular schwannoma, and anticoagulation therapy
	J. Shelfer, D. Zapala, and L. Lundy, 
	 The decision to choose anticoagulant therapy can become even more complicated if the patient has an increased risk of falling.

	Predictors of incident depression after hip fracture surgery
	R. C. O. Voshaar, S. Banerjee, M. Horan, R. Baldwin, N. Pendleton, R. Proctor, N. Tarrier, Y. Woodward, and A. Burns, 
	Depression after hip fracture surgery is prevalent and associated with increased mortality rates and impaired functional recovery.

	Evaluation of the android based fall detection system with physiological data monitoring
	G. Koshmak, M. Linden, and A. Loutfi, 
	This paper proposes a framework which uses mobile phone technology together with physiological data monitoring in order to detect falls.

	E-falld: A fall detection system using android-based smartphone
	Y. Cao, Y. Yang, and W. Liu, 
	Falls are a major public health concern and one of the greatest obstacles to independent living for elder adults in terms of social services.



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:
    First, a robust and reliable algorithm for fall detection with a wearable camera has been proposed. By combining GLBP features with edge orientation histograms, this camera-based method provides higher sensitivity and specificity rates compared to using original HOG and its modified version. A simplified version of this camera-based algorithm has been implemented on a Samsung Galaxy S4 smartphone. The features computed from camera modality have been fused with accelerometer data. In addition, longer-duration experiments have been performed to analyze the false alarms. It has been shown that it is neither reliable nor robust to rely only on the accelerometer or only on the camera by itself, and fusing these two modalities provides much higher sensitivity, and a significant decrease in the number of false positives. 
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