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Low-Power ECG-Based Processor for Predicting Ventricular Arrhythmia






ABSTRACT
This paper presents the design of a fully integrated electrocardiogram (ECG) signal processor (ESP) for the prediction of ventricular arrhythmia using a unique set of ECG features and a naive Bayes classifier. Real-time and adaptive techniques for the detection and the delineation of the P-QRS-T waves were investigated to extract the fiducial points. Those techniques are robust to any variations in the ECG signal with high sensitivity and precision. Two databases of the heart signal recordings from the MIT PhysioNet and the American Heart Association were used as a validation set to evaluate the performance of the processor. Based on application-specified integrated circuit (ASIC) simulation results, the overall classification accuracy was found to be 86% on the out-of-sample validation data with 3-s window size. The architecture of the proposed ESP was implemented using 65-nm CMOS process. It occupied 0.112-mm2 area and consumed 2.78-µW power at an operating frequency of 10 kHz and from an operating voltage of 1 V. It is worth mentioning that the proposed ESP is the first ASIC implementation of an ECG-based processor that is used for the prediction of ventricular arrhythmia up to 3 h before the onset.


     
CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· The sequence of electrical activities are reflected into the ECG waveform, and therefore, temporal dependencies naturally exist in this waveform.
· LSTM solves this issue by allowing to forget according to the actual dependencies which exist in the problem.
· The first part, i.e., local data, is specific to the patient and is helpful in increasing the classification accuracy due to existing similarities among the heartbeats of every patient.
· This method cannot be applied to RNNs because of the existing temporal dependencies in the model, i.e., the feedback loops in which carry previous information through time. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· Ventricular arrhythmia is an abnormal ECG rhythm and is responsible for 75%–85% of sudden deaths in persons with heart problems unless treated within seconds.
· The main benefit of such approach is that the impact of a person’s motion and his daily activities is dramatically reduced. 
· The main disadvantage of the system is that it uses fixed search window with predefined size to locate S and T fiducial points, which is not suitable for real-time scenarios.
· This computationally intensive algorithm is designed for a different problem namely classifying ECG signals into rhythms such as Sinus and Bigeminy. 
2.2. PROPOSED SYSTEM 
· To extract the features automatically and increase the heartbeat classification accuracy, deep-learning based algorithms including deep convolutional neural networks and recurrent neural networks have recently been proposed.
· The proposed algorithm employs RNNs because the ECG waveform is naturally fit to be processed by this type of neural network.
· Our proposed algorithm is evaluated using the same ECG signals that were employed in the previous works that conform to this standard.
· In contrast, our proposed method is designed from ground up to be lightweight, and hence, meets timing requirements for continuous execution on wearable devices with limited processing capacity.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· These methods have exhibited advantages in the detection of ventricular arrhythmia, they have some shortcomings.
· It was intended to investigate the performance of the system without introducing the strong biasing effect of a classifier.
· The system is verified to operate for different clock frequencies, and we have reported the performance for operating frequency ranging from 10 kHz up to 4 MHz. 
· The performance of the technique is highly accurate and satisfactory for advanced ECG feature extraction highlights the capability of the system to detect and delineate the ECG signal in different real-life scenarios. 
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	             TITLE
	            AUTHORS
	     DESCRIPTION

	Ventricular arrhythmias: State of the art
	J. W. Schleifer and K. Srivathsan, 
	The management of ventricular tachycardia and ventricular fibrillation in the cardiac intensive care unit can be complex. 

	Sudden cardiac death
	D. P. Zipes and H. J. J. Wellens, 
	This article looks into the causes and methods of preventing SCD and at some of the Indian data.

	Automatic classification of heartbeats using ECG morphology and heartbeat interval features
	P. de Chazal, M. O’Dwyer, and R. B. Reilly, 
	A method for the automatic processing of the electrocardiogram (ECG) for the classification of heartbeats is presented.

	Detecting ventricular fibrillation by time-delay methods
	A. Amann, R. Tratnig, and K. Unterkofler, 
	A pivotal component in automated external defibrillators (AEDs) is the detection of ventricular fibrillation (VF) by means of appropriate detection 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
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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 this paper, a fully integrated digital ESP for the prediction of ventricular arrhythmia that combines a unique set of ECG features with naive Bayes was proposed. Real-time and adaptive techniques for the detection and delineation of the P-QRS-T waves were investigated and employed to extract the fiducial points. Furthermore, seven features that represent different intervals of the ECG signal were extracted and used as input to the naive Bayes to classify each heartbeat as normal or abnormal. The combination of these features has never been used in any previous detection or prediction system. The ESP was implemented using the state-of-the-art 65-nm technology, and based on the design constraints, it occupied an area of 0.112 mm2 and consumed a total power of 2.78 μW. Moreover, the proposed ESP achieved an outstanding capability of predicting the arrhythmia up to 3 h before the onset. A prediction accuracy of 86% was obtained on the out-of-sample validation data by tenfold cross validation with 3-s window size. The small area, low power, and high performance of the proposed ESP make it suitable for inclusion in system on chips targeting wearable mobile medical devices. The improvements that will be added to this design in the future could be summarized as follows. 1) Integrate multiple biomedical signals with the ECG, such as blood glucose, electroencephalograph, and electromyography. 2) Include a low-powered wireless transceiver module to transmit the biomedical signals. 3) Employ different filtering techniques to remove any type of noise that could be coupled with the ECG signal. 4) Employ a search-back mechanism in case of miss detection of any of the P-QRS-T waves. 5) Employ some power reduction techniques, such as clock and frequency scaling. 
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