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Low-power wearable ECG monitoring system for multiple-patient remote monitoring





ABSTRACT
Many devices and solutions for remote ECG monitoring have been proposed in the literature. These solutions typically have a large marginal cost per added sensor and are not seamlessly integrated with other smart home solutions. Here we propose an ECG remote monitoring system that is dedicated to non-technical users in need of long-term health monitoring in residential environments and is integrated in a broader Internet of-Things (IoT) infrastructure. Our prototype consists of a complete vertical solution with a series of advantages with respect to the state of the art, considering both prototypes with integrated front end and prototypes realized with off-the-shelf components: i) ECG prototype sensors with record-low energy per effective number of quantized levels, ii) an architecture providing low marginal cost per added sensor/user, iii) the possibility of seamless integration with other smart home systems through a single internet-of-things infrastructure.



        	

                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· We introduce the relative investigation of all with past existing methodology. 
· Strength of matured individuals should be checked all the more often, which represents a more noteworthy challenge to existing clinical framework.
· An electrocardiogram gadget screens the cardiovascular status of a patient by recording the heart's electrical potential versus time. 
· Such gadgets assume a vital part to save the existence of patients who endure a respiratory failure or experience the ill effects of these patients. 
· The gadget requires a few links associated with a patient of which influences the existence nature of a tolerant. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· The disadvantage of this system is it increases cost per patient. 
· However, power consumption mostly in such sensors is mainly due to the radio link and therefore the optimization obtained by the use of the dedicated front-end has a limited impact on the power performance of the complete sensor. 
· Most non-industrial nations have very helpless data about these medical services issues.
· One such clinical issue which is normal and requires standard checking is pulse. 
· The current of the analog circuit results in low slew rate and problems of large signal performance of the system. 
2.2. PROPOSED SYSTEM 
· In this paper we proposed an efficient system which is able to check ECG and send data to the webserver. Our proposed approach is do the proper justice with Cost, Size, power & Efficiency parameters. 
· The proposed ultra-low power ECG monitoring system provides a convenient everyday monitoring both for the patients and their physicians. 
· This robust system enables the users to track their hearts'signals even during intensive physical activities by removing the motion artifacts and filtering the external noises. 
· Some of the proposed ECG sensor nodes are based on a dedicated integrated front end, that sometimes includes a DSP, and require a second off-the-shelf chip to implement the radio link.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· Our system instead, is based on a general-purpose, high performance, high resolution, low power ADC (Texas Instruments ADS1246)that also includes a digital filter.
· Recent advances in microelectronics and in communication protocols enable cost reduction and performance improvement in these systems, both at the level of individual sensors, and at the level of the infrastructure.
· When compared with fully integrated solutions, our circuit performance are better in terms of CMRR, input noise and ENOB.
· We would like to stress the fact that a dedicated front-end chip is not enough to achieve an advantage in terms of overall sensor performance.
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Bayesian probabilistic population projections for all countries
	A.E. Raftery, N. Li, H. Ševčíková, P. Gerland, G.K. Heilig, 
	They are mostly done deterministically, but there is a widespread need for probabilistic projections.

	Vital Signs via Broadband: Remote Monitoring Technologies Transmit Savings
	L. Robert, 
	An increasing reliance on health care information technology (IT) could mitigate some of the projected growth in health care spending, and thus help address mounting affordability concerns.

	Wireless sensor networks for monitoring physiological signals of multiple patients
	R. S. Dilmaghani, H. Bobarshad, M. Ghavami, S. Choobkar, C. Wolfe, 
	The proposed remote monitoring system is a wireless sensor network with the nodes of the network installed in the patients' homes. 

	A long-term wearable electrocardiogram measurement system
	M. K. Delano and C. G. Sodini, 
	A low-power, wearable electrocardiogram (ECG) monitor was developed for long-term data acquisition and analysis. 



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:
    We have proposed a wireless wearable ECG monitoring system embedded in an IoT platform that integrates heterogeneous nodes and applications, has a long battery life, and provides a high-quality ECG signal. The system allows monitoring multiple patients on a relatively large indoor area (home, building, nursing home, etc.). Our ECG sensor exhibits the record-low EEQNL figure of merit (energy per effective number of quantized levels) of all solutions with both discrete and integrated frontends available in the literature. As we have shown, this result is obtained through a careful set of choices at the level of components, circuit solutions, and algorithms. We would like to stress the fact that a dedicated front-end chip is not enough to achieve an advantage in terms of overall sensor performance. The latter depends on the optimization of the whole sensor, that is more practically done using off-the shelf components. Indeed, our proposed ECG sensor, based on a high performance ADC and a microprocessor-radio combo chip, provides much better performance, in terms of power consumption and noise, than many proposed systems based on a purposely designed front end chip. Another remarkable feature of our system is a very low marginal cost per added sensor, since our architecture enables a single low-cost gateway to manage multiple sensors. 
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