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EEG based Epileptic Seizures Detection using Intrinsic Time-Scale Decomposition





ABSTRACT
Epilepsy is a type of neurological disorder that causes abnormal brain activities and creates epileptic seizures. Traditionally epileptic seizure prediction is realized with a visual examination of Electroencephalogram (EEG) signals. But this technique needs a long time EEG monitoring. So, the automatic epileptic seizures prediction schemes become a requirement at this point. This study proposes a method to classify epileptic seizures and normal EEG data by utilizing the Intrinsic Time-scale Decomposition (ITD)-based features. The dataset has been supplied from the database of the Epileptology Department of Bonn University. It contains 5 data groups A, B, C, D, E. The study aims to classify healthy and epileptic data, so data of groups A and E are used to perform evaluations of proposed methods. The EEG data are decomposed into Proper Rotation Components (PRCs) by ITD. The feature extraction methods are applied to the first five PRCs of each EEG data from healthy and epileptic individuals. These features are classified using K-Nearest Neighbors (KNN), Linear Discriminant Analysis (LDA), Naïve Bayes, Support Vector Machine (SVM) and Logistic Regression classifiers. The results demonstrated that the epileptic data is differentiated from normal data by applying the nonlinear ITD with outstanding classification performance. 


CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· In existing system classic spirometry and peak flow detectors are used but the output is a graphical representation to observe by the physician more complex.
· The combination of the normal and multi-channel EEG-based classifier system paves the way to promote the performance of seizure detection. 
· The performance of the algorithm is measured by using a large dataset and the compound of the normal ECG and multi-channel EEG assist to bridge the caliber and time gap. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· The proposed method treats all seizure vocalizations as a single target event class, and models the seizure detection problem in terms of detecting the target vs non-target classes.
· In particular, CNN is among state of the art methods for rare sound event detection, which represents a similar type of problem as the seizure detection task.
· The disease imposes huge physical, psychological and social burdens on individuals and their families. Besides, epilepsy has a dramatic impact on the health care systems’ annual budgets. 
2.2. PROPOSED SYSTEM 
· The proposed system aims to build a compact real-time monitoring and managing device to detect and eliminate epileptic seizures. 
· The proposed system aims to protect life and also aids to live a healthy and normal life.
· It is much useful during motion it involves the acquisition of heart rate signals and muscular movements simultaneously. 
· The system includes a GSM modem for sending message about the status to the physician.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· The various feature extraction methods, such as temporal, spectral, statistical, and nonlinear features, are utilized to obtain high-performance evaluations. 
· The performance of the algorithm in biomedical signal processing studies is investigated, and it has been observed that high success.
· The performance of the system is insufficient for reliable independent monitoring, but the system provides a tool that reduces significantly the monitoring effort. 



Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Seizure prediction: the long and winding road 

	F. Mormann, R. G. Andrzejak, C. E. Elger, and K. Lehnertz, 

	A method capable of predicting the occurrence of seizures from the electroencephalogram (EEG) of epilepsy patients would open new therapeutic possibilities.  

	Epileptic seizure detection based on imbalanced classification and wavelet packet transform 

	Q. Yuan et al., 

	In this paper, a novel method based on the weighted extreme learning machine (ELM) is proposed for seizure detection with imbalanced EEG data distribution.  

	Analysis of normal and epileptic seizure EEG signals using empirical mode decomposition 

	R. B. Pachori and V. Bajaj, 

	The electroencephalogram (EEG) is an invaluable measurement for the purpose of assessing brain activities, containing information relating to the different physiological states of the brain. 

	Entropy based detection & evaluation of epileptic seizure
	P. R. Pal, N. P. Mohanty, and T. Gandhi, 

	In this paper we propose a simple method for EEG classification using SVM selecting features like Escort Tsallis Entropy, Tsallis Entropy, Renyi Entropy and Shannon Entropy. 



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:
This study proposed the ITD based epileptic seizure prediction using EEG data supplied from the database of the Epileptology Department of Bonn University. The study aimed to classify healthy and epileptic data, so data of groups A and E are processed to performance evaluations of the proposed analysis. A nonlinear ITD method provides highfrequency PRCs that includes the signature of variations. The features are obtained from the first five PRC and feature vector created. This study explored the different PRCs based features with different classifiers. The results demonstrated that the proposed analysis method could be separated the epileptic and normal EEG samples. The clinicians can be used this automatic epilepsy detection method instead of the long-time EEG monitoring since the proposed approach is time effective, quick and robust method. 
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