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1. Introduction:

Electroencephalogram records the activity of internal neurons in the brain and presents in the form potentials from a huge number of neurons. It has some advantages as compared to the other methods: such as it has high temporal resolution (EEG is a particularly valuable tool to neuroscientists, because it is sensitive to millisecond changes in neural processing. This property, known as temporal resolution). In earlier days EEG signals were analyzed visually, using strip charts. It is very difficult and usually requires large time. Also, manually analyzing these EEG trace shall many times fails and could not expose or extract the underline features within the EEG which may contain significant information. On the other hand, EEG is a low-cost technique which can be used for long-term diagnosis purpose. Therefore, EEG is the mostly used tool for the diagnosis of brain malfunctions.
1.1 Background/Rationale
In recent years, Epilepsy or Epileptic seizure is a common neurological problem or disorder which may affect millions of people. It occurs suddenly or randomly without any prior mark which may suddenly turn in to the death of the patient. Accurate forecasting or predication of seizures would help patient to overcome avoid the helplessness and uncertainty caused due to disease. In order to warn or inform the patient, a reliable system which will warn prior to the occurrence of seizure is needed. Epileptic seizures are a condition of seizure which may vary from patient-to-patient. There are various methods used for recording brain signals such as Electroencephalograms, Imaging techniques such as MRI, and Functional magnetic resonance imaging (fMRI) which measures the small changes in blood flow that occur with brain activity) and also by using Magnetoencephalography. 
Epilepsy is a brain neuron functioning disorder where in the electrical signaling system of the brain not works properly. After Literature review it is noticed that epileptic seizures affecting around 50 million people across the globe [1], of which in India it is around 10 million. It is very commonly Observed in young children and adults. Its percentage of occurrence is slightly more in males as against in females. It is observed that this disease is not cured to 100% level, but the severity and the extent of disorder can be made under control by proper treatments and other strategies.
Need of Analysis of Signal:
Seizures occurs due to uncoordinated electrical signaling among the neurons or discharge generated by the neurons is uncertain, mainly in cerebral cortex. A person suffering from epilepsy is unable to perform normal routine tasks and experience abnormality in movements, gestures, sensation, behavior and awareness. There are two important indications during seizure, such as Ictal and Interictal state. Entire period or duration of seizure is represented as Ictal state while interval between two ictal is Interictal. To save a person from next seizure and to ensure better treatment, seizure prediction is necessary. There are various methods of feature extraction and classification do exist for seizure detection.
Seizure: Brain consists of neurons and, these neurons either stimulate other neuron cells. Generally, there is a balance in functioning of neurons. But when a seizure came there may be dearth of activity i.e., improper functioning of neurons within the brain. 




2. Review of Literature

Reference 1: Hung et al. [1] developed system of seizure prediction which is based on concept of wavelet and theory of chaos. A two level Daubechies-4, WT is used to get optimal band of EEG and then correlation dimension feature computed. This work discovered by certain bandwidth of signal extracted with DWT, and the combination with Chaotic features analysis, it can achieve a higher accuracy of epileptic prediction. Furthermore, the correlation coefficient between two correlation dimensions with different embedding dimensions was proposed as a novel feature for epileptic seizure prediction in this study. The performance of the system resulted with an average prediction rate of 27 minutes with sensitivity 86%.

Reference 2: Staneik et al. [2] proposed a seizure detection algorithm for 0-25 Hz EEG band using discrete Fourier Transform. Spectral and Temporal features of signal can be easily extracted. One of the challenges in this field is the fact that a priori it is not obvious which regions in the brain have to be studied in order to reveal predictive information. In this work, the mean coherence, a bivariate symmetric measure for the strength of interactions between two brain regions, is estimated in a time-resolved fashion (moving-window approach). The phases of the iEEG time series are obtained either with a frequency-adaptive (via the Hilbert transform) or with a frequency-selective approach (e.g., via the wavelet transform). Both approaches were shown to give similar results for a quantitative analysis of phase synchronization from neuronal data as well as in seizure prediction studies. The parameters are obtained for two classes and artificial neural network (ANN) has been used to test. CHB-MIT EEG Dataset is used and 93 % accuracy is stated

Reference 3: Assous & Boashash [3] presented a method in their research paper that considers the problem of phase synchrony and coherence analysis using a modified version of the S-transform, referred to as the Modified S-transform (MST). This is a novel and important time-frequency approach to study the phase coupling between two or more different spatially recorded entities with non-stationary characteristics. This articles presents using phase synchronous and coherence analysis for different scalp location signals. Simultaneous or Synchronized brain activity in both halves of the skull is initially observed in temporal lobe. 

Reference 4: Khamis et al. [4] processed noise free scalp EEG data. They investigated spectral power from the left and right side of the scalp locations and calculated differences and termed as spectral moment signatures as one spectral quantity. They investigated spectral power from the left and right side of the scalp locations and calculated differences and termed as spectral moment signatures as one spectral quantity. These moments of power spectral densities have been used as feature. In the results, the researchers expressed sensitivity for the subject specific detection method as 91%.

Reference 5: Alotaiby et al. [5] reported in review article on long term EEG signal, seizure detection method using Spectral energy-based method by contemporary researchers worked on CHB-MIT database had given an accuracy of nearly 84%. This review consists of seizure detection process that can be made on a single- or multi-channel basis. Single-channel seizure detection requires selecting the channel containing the strongest EEG signal collected from the closest point to the seizure spot. This selection process depends mainly on activity measures evaluated for the different channels instantaneously such as the local variance.

Reference 6: Sheoran & Saini [6] applied two sets of data from Andrzejak, University of Bonn. Wavelet based decomposition filter is developed to extract EEG sub bands coefficient features. Further, statistical distribution is applied to determine the measure to find seizure. The method is applied to test normal and seizure segments. The features extracted from the principal components that are evaluated from the wavelet sub-bands, differentiate between these two states. Further, t-student statistical distribution is applied to determine the measure of distinguishing between different subjects. The method of principal component analysis on wavelet sub-bands can discriminate between ictal & non-ictal subjects with 99.99% pvalue (eye open) and 99.96% p-value (eye closed) using the delta sub-band.

Reference 7: Pravez et al. [7] developed empirical mode decomposition (EMD) method for detection of pre-stage seizures. The pre ictal has been taken 3 minutes prior to seizure onset from dataset from 12 subjects with focal electrodes. The performance of Support Vector Machine (SVM) classifier has a sensitivity of 82%. In this work, authors proposed a technique based on Independent Component Analysis (ICA) for removing artifact, then exploited temporal correlation of the signal by applying EMD decomposition and Discrete Cosine Transformation (DCT) techniques to extract features.  These features are used as an input to Least-Squared Support Vector Machine (LS-SVM) for classification of pre-ictal and inter-ictal EEG signals. A major drawback of SVM is its higher computational burden of the constrained optimization programming, however, LS-SVM can solve this problem.

Reference 8: Giri et al. [8] elaborated a work to detect seizure stroke based on EEG using one dimensional convolution neural network. Deceleration of EEG signal occurs due to obstruction of cerebral blood flow. The pre-processing stage EEG recorded with 256 Hz sampling rate was used and power spectral density for every frequency band from 0 Hz to 128Hz are calculated. In this work, one dimensional convolution neural network architecture with various convolution maps and variable kernel size are used to discriminate EEG signal. Several classifiers are used for comparative analysis. The simulation result shows that Naïve Bayes method provides good performance with 200 epochs. 

Reference 9: Costa et al. [9] assessed a reliable lead field matrix to solve the Magneto Encephalography/Electroencephalography (M/EEG) source localization problem. The calculations involved are bit Treacy as they involved Matrix Since these parameters are not precisely known, they modify a recent Bayesian algorithm which is used to estimate the brain activity directly from the EEG measurements. Since it is not precisely known, authors modified Bayesian algorithm to estimate the skull conductivity jointly with the brain activity directly from the M/EEG measurements.

Reference 10,11 and 12 are available for Various Online Datasets.
The detail (Link) is given in the references 

Reference:13 Robert Janke and et.al [13] proposed the Comparative study for feature extraction methods of EEG signals for emotions detections in various domains. They also commented on the positions of electrodes on the scalp is also very important factor in order to get the signals. Many methods for feature extraction have been studied and the selection of both appropriate features and electrode locations is usually based on neuro-scientific findings. Their suitability for emotion recognition, however, has been tested using a small amount of distinct feature sets and on different, usually small data sets. A major limitation is that no systematic comparison of features exists.

Reference 14: C. Tang and et.al [14] suggested Moving Average Smoothing Technique on Statistical Data and then applying Classifier and training the dataset and it was fond that accuracy has increased from 51.27% to 84% on 80/20 classification. Specifically, authors extract six statistical features from raw EEG signals and apply a simple yet cost-effective feature smoothing method to improve the recognition accuracy.

Reference 15: Yuan pin lin and et.al [15] proposed Support Vector Machine method is proposed as classifier to classify four different states of emotions such as Joy, anger, sadness and Pleasure on Existing Dataset and Accuracy about 82.29% is achieved. In this work, authors have focused on the approach for recognizing music-induced emotional responses from brain activity. A comparative study was conducted to testify the feasibility of using hierarchical binary classifiers to improve the classification performance as compared with nonhierarchical schemes.

Reference 16: M. Akin [16] in his work Compared the Process of Wavelet Transform (WT) and FFT (Fast Fourier Transform) for the analysis of EEG signal for analyzing the performance, and in the conclusion, he found that Wavelet transform is much better than FFT analysis for detecting Brain Diseases. Basically, his Work study focuses on the performance analysis of both the methods.

Reference 17: X. Wu, and et.al [17] in their research paper proposed the method of classification for multimodal EEG signals and able to achieve classification accuracy for SEED dataset up to 95% and for SEED-V up to 84%. Multichannel EEG simultaneously measures coordinated brain activities at multiple sites on the scalp at millisecond temporal resolution, which makes it valuable for cognitive and neural engineering studies and for clinical applications. However, the analysis of EEG remains challenging because the volume-conducted EEG suffers from a low spatial resolution.

Reference 18: Peiyang Li [18], and et.al in their Research paper explained the use of power spectral density analysis plays a major role for different emotion recognition and able to classify up to 67 to 70% on DEEP dataset. In this work, both information propagation patterns and activation difference in the brain were fused to improve the performance of emotional recognition.

Reference 19: Wei Wu and et.al [19], in their Research paper they explained the use of common spatial patterns (CSP) filtering technique in multichannel EEG signals the proposed framework in this paper will resolve the issue of overfitting in CSP. Specifically, probabilistic CSP (P-CSP) is proposed as a generic EEG spatio-temporal modeling framework that subsumes the CSP and regularized CSP algorithms. The proposed framework enables us to resolve the overfitting issue of CSP in a principled manner.

Reference 23: Hisham Daoud and et.al [23] in their paper proposed CNN (Convolutional Neural Network) methods of features extraction and compared the results of accuracy. The proposed approach takes advantage of the convolutional neural network in extracting the significant spatial features from different scalp positions and the recurrent neural network in expecting the incidence of seizures earlier than the current methods. A semi-supervised approach based on transfer learning technique is introduced to improve the optimization problem. A channel selection algorithm is proposed to select the most relevant EEG channels which makes the proposed system good candidate for real-time usage. An effective test method is utilized to ensure robustness. 

Reference 24: Tahir Ahmad and et.al [24] in their research paper used heuristic algorithm for iteration and performed the analysis in time domain and concluded that Seizure activity starts at t=3 and end till up to t=8. In this work, authors first briefly introduce Heuristic algorithm of Fixed Point Iteration. Then, Heuristic algorithm of Fixed point iteration is applied to cluster of EEG signal of patients during epileptic seizure. Optimal number of cluster is obtained with using two types of cluster validity measure. Finally, the result of the clustering is shown using flatting EEG signal and programing by Matlab software

Reference 25: ALI YADOLLAHPOUR1 and et.al, in their research paper suggested a Heuristic Algorithm approach of fixed-point iteration method which is time domain analysis and were able to detect the appearance of Seizure at t=3 and ends at t=7. The authors have presented the study reviews the most important and recent methods for seizure prediction.

Reference 26: Sun-Hee Kim and et.al, in their research article proposed the ARMA Prediction model which is type of Linear regression model type, they are able to achieve accuracy up to 80-85% by changing certain parameters.  In this work, the authors propose a coercively adjusted auto-regression (CA-AR) method that forecasts future values from a multivariable epilepsy EEG time series. In this work they use the technique of random coefficients, which forcefully adjusts the coefficients with −1 and 1.

Reference 27: Khansa Rasheed and et.al in their Review Paper Compared different methods of classification used in Supervised Machine learning algorithms such as SVM kernel, Linear Regression, Basien tree, Random forest. by doing so they compared the performance of every algorithm and found that every algorithm has different pros and cons but out of this SVM kernel method gives more accurate results and great precision among the all  

3. Research Gaps:

	Sr. No
	Paper Title
	Method Used
	Accuracy/Result
	Paper Refence No.

	2010

	

  1
	Implementation of VLSI architecture for Epileptic Seizure Prediction using
System based on Wavelet and Chaos Theory
	Seizure prediction system is developed using wavelet transform and chaos theory also implemented VLSI-FPGA based algorithm for System Architecture
	A two level Daubechies-4, WT is used to get optimal band of EEG and then correlation dimension feature computed. The performance of the system resulted with an average prediction rate of 27 minutes with sensitivity 87%.
	1


	2011

	


  2
	Identification of Pre-seizure states in epilepsy: A data-driven approach for multichannel EEG recordings
	proposed a seizure detection algorithm for 0-25 Hz EEG band using discrete Fourier Transform (DFT). Various spectrum features are extracted from time domain data of signal.
	The parameters of spectrum are obtained for two classes and an artificial neural network (ANN) has been used to test (CHB-MIT). EEG time series data and 93 % accuracy are stated. 
	2







	2012

	   

   3
	Evaluation of the modified S-transform for time frequency
synchrony analysis and source localization
	In this paper author presented a study of association parameters used between different scalp location signals. using phase synchrony and coherence analysis
	Phase synchronization is found to be very sensitive indicator of seizure pre cursor. Modified S-Transform method is Used
	3

	2013

	  

     4
	Frequency and moment signatures: A method for automated seizure detection from scalp eeg
	They investigated spectral power from the left and right side of the scalp locations and calculated differences and termed as spectral moment signatures as one spectral quantity. These moments of power spectral densities have been used as feature.
	In the results, the researchers expressed sensitivity for the subject specific detection method as 91%. DWT is Used 
	4

	    5
	Probabilistic Common Spatial Patterns for Multichannel EEG Analysis
	Common Spatial patterns (CSP) is Well known Approach for multichannel EEG signal analysis 
	In the result accuracy up to 91% is achieved with Probabilistic CSP
	19

	2014

	    
   
     6
	Epileptic Seizure Detection using PCA on wavelet sub-bands
	Data from Andrzejak, University of Bonn. Wavelet based decomposition filter is developed to extract EEG sub bands coefficient features. Further, statistical distribution is applied to determine the measure to find seizure. The method is applied to test normal and seizure segments.
	Features are extracted using Wavelets and PCA is used as Classifier 
	6

	
    7
	Seizure Prediction Methods: A Review of the Current epilepsy Predicting and learning Techniques
	A review Paper which will compare different techniques of Epilepsy prediction and analysis using various techniques such s Time domain analysis, Frequency domain analysis etc
	Different methods in frequency domain and time domain re compared
	26

	   
    8
	Revies paper on eeg A survey on seizure detection and prediction machine learning algorithms: 
	Reported in review article on long term EEG signal, seizure detection method using Spectral energy-based method by contemporary researchers worked on CHB-MIT database 
	Achieved an accuracy of nearly 84%.
	5

	2015

	      9
	Detection of Pre-stage of epileptic seizure by exploiting temporal correlation of EMD Decomposed EEG Signals

	Developed empirical mode decomposition (EMD) method for detection of pre-stage seizures. The pre ictal has been taken 3 minutes prior to seizure onset from dataset from 12 subjects with focal electrodes. 
	The performance of Support Vector Machine (SVM) classifier has a sensitivity of 82%.
	

7




	2016

	   10
	Ischemic Stroke Identification Based on EEG and EOG using 1D Convolutional Neural Network and Batch Normalization
	Power spectral density for every frequency band from 0 Hz to 128Hz are calculated. In this work, one dimensional convolution neural network architecture with various convolution maps and variable kernel size are used to discriminate EEG and EOG. Several classifiers are used for comparative analysis. 
	In this paper 1D CNN is used and   by increasing the EPOCHS the Accuracy of Classification increases to great extent. The simulation result shows that Naïve Bayes method provides good performance with around 200 epochs.
 
	8

	02017

	

    11
	Emotion Recognition via
Fast and Robust Feature Smoothing using   EEG-Based 

	Multimodal Features with Different Classifiers such as SVM, Neive Bays, CNN, SVM with Kernel were used and their classification accuracy is compared, DEAP Dataset was used
	It is Stated in the paper that among all the Classifier SVM kernel has the Highest Classification Accuracy which was around 82.3% as against the other methods whose accuracy varies from 57% to 74%
	14

	2019

	

    12
	Emotion recognition by for EEG signals
using functional connectivity network and local activations  
	Multi-Modality Feature Extraction Algorithm for Emotion detection using Brain network and Phase Locking Value (PLV), MAHNOB-HCI, DEAP Dataset and Recorded Signals for Analysis, SVM and ELM classifiers are used
	Classification Accuracy is improved by changing Sampling Rate for every dataset is observed and Overall Accuracy is Improved 
	18

	

     13
	Investigating EEG-Based Functional Connectivity Patterns for Multimodal Emotion Recognition
	Three Channel EEG Connectivity features. Feature Extraction Algorithm for Emotion Detection (Disgust, Fear, sad, Happy and Neutral). Movie Clips used as Stimuli. (SEED, SEED-V) Dataset is used, LDS, mRAR classifiers are used
	Classification Accuracy achieved up to 74.05% against the single channel which was 69.05%
	17

	

    14
	Emotion Recognition Using Regularized Graph Neural Networks (RGNN)
	In this Paper author has used RGNN based method for emotion recognition on SEED and SEED-IV dataset
	Classification Accuracy using SVM is Achieved up to 85%
	22

	
   15
	Efficient Epileptic Seizure Prediction based on Deep Learning
	Four Deep Learning Models are used to extract the features and increase the classification accuracy. Uses Convolutional Neural Network
	Classification Accuracy is achieved up to 84% to 95% 
	23

	  16
	Detection of Epilepsy from EEG Signal during Seizure Using Heuristic Algorithm of Fixed-Point Iterations
	Heuristic Algorithm of Fixed-Point Iteration is used for diagnosis of Dynamics in EEG signal
	It’s a time domain analysis and shows that Seizure activity starts at t=3 and remains till t=7 and start dyeing at t=8
	25

	17
	Use of Auto Regression Model for Forecasting the Epilepsy in EEG signal
	In this paper ARMA model (Linear Prediction method) is used which is time domain analysis of signals
	It is time domain analysis and Auto regressive model is used for forecasting epilepsy seizures 
	26

	2020

	18
	Machine Learning for Predicting Epileptic Seizures Using EEG Signals: A Review
	In this Review Paper Different Techniques of Epilepsy prediction are compared and performances are analyzed
	Different techniques of Classification and Comparison are compared and analyzed
	27

	19
	Epileptic Seizures Prediction Using Deep Learning Techniques
	Used Convolutional Neural Network on CHBMIT dataset
	Using CNN technique achieved accuracy up to 92.75%
	28



4. Research Questions
1. What are the Various Parameters associated with Seizures spikes in EEG spectrum (Like frequency, Amplitude, Power, etc)?
2. What type of Dataset is going to refer and how are they labelled?
3. What are Different methods of Signal classification (Classifier algorithm)?
4. What is the level of Accuracy, and error will be predicted?
5. Statement of the Problem:
Design and develop an Early warning or messaging system and Identify Type of Epileptic Seizure using Deep Neural Network from EEG spectrum Signal.
6. Objectives of the Study:
1. Select the optimal length of EEG epoch for analysis since it is non-stationary.
2. Propose a strategy for the optimal selection of channels essential for accurate epilepsy detection along with different machine learning Classifier models.
3. Develop a customized deep learning methodology which can learns most prominent features and process from multi-channel EEG data automatically to detect epilepsy with improved accuracy.
4. Validate the performance of the proposed approach with qualitative analysis and compare it with existing state of art methods

7. Scope and Limitations:
Scope: Till now several methods have been proposed, yet there is a scope to propose an efficient, fast prediction and detection method
1. To present a fully automatic warning system for the detection of seizure in EEG signal.
2. Work can be extended to Detection and Analysis of Emotions, Motor Imaginary Work and so on
3. Features from time-domain, spectral domain and transform domain can be used and extracted, and later the deep networks are used to detect and classify the epilepsy in the signals.
4. Efficiency of the System can be increased by making use of DNN network to accurately predict the type of Seizure.
   Limitations: The difficulties lie in EEG analysis is as following 
1. Removal of non-brain EEG activity including eye blinks, eye movement, electromyography (EMG), electrocardiographic (ECG) signals and power line noise from the EEG signal without affecting EEG data.
2. The selection of optimal length of EEG epoch for analysis since it is non-stationary.
3. The use of single channel has limitation of providing very less information and many channels are not efficient due to increased complexity in computation of features. Hence selection of optimal channels is essential for computation of features.
4. Feature values vary with different activities of the brain. So selection and computation of features for detecting seizure onset zone and identification of non-seizure, pre seizure and seizure from the EEG data is difficult.
8. Research Gaps
From the above literature survey few research gaps were observed 
· The use of single channel has limitation of providing very less information and many channels are not efficient due to increased complexity in computation of features. Hence selection of optimal channels is essential for computation of features.
· Class imbalance is also a serious problem in Machine Learning Classifiers.
· Most of the research work is done on homogeneous data.
· To design a system, one must use a large database.
· Advance Machine learning classifiers are providing more accuracy on limited set of homogeneous data and patient specific data.
· After detecting the seizure, it is also important to detect the type of seizure which facilitates the patient with the required medication.
9. Methodology Tools and Techniques
The schematic of proposed method is shown in Fig.1. The proposed method includes
1. Collecting the data set
2. Dataset Pre-processing
3. Channel selection and Detection of Epilepsy
4. Classification of Epilepsy
[image: ]
[bookmark: _30j0zll]Figure 1: Block diagram for Epileptic Seizure Detection and Classification
A. Input EEG
Many EEG signals repositories are publicly available for research. So, in this work we use such datasets for detection and classification of Epilepsy seizures. Generally, the dataset from different Universities consists of brain signals in five different classes: 
· EEG signals from healthy patient with eyes opened and closed condition.
· EEG signals from the epileptic patient at seizure free intervals with eyes opened and closed condition and
· EEG signal from the epileptic patient during the seizure occurrence.
B. Pre-Processing
In the detection of brain activity, electroencephalogram (EEG) plays a significant role. However, the recorded electrical activity of the brain always includes artifacts and affects the EEG signal analysis. Therefore, methods to extract clean EEG data are necessary. In the EEG signal, artifacts may arise due to the impairments in the measuring instrument, human subjects, faculty electrodes, noise and line impedance [15]. In EEG signals, eye movements, eye blinks, heart activity and muscle activity are some major type of physiological artifacts. Different pre-processing techniques like Filtering, EMD, Wavelet based, Independent Component Analysis, and Blind Source Separation techniques are available to remove the artifacts from EEG signals. This process may be performed using hybrid techniques also.  
C. Channel Selection and Detection
EEG data is usually recorded from more than 100 locations across the brain, so efficient channel selection algorithms are of great importance to identify channels containing relevant information. The main purpose of applying channel selection is to improve classification accuracy by reducing over-fitting. Different channel selection algorithms such as filtering, wrapper, Common spatial pattern method, Rayleigh coefficient based genetic algorithm and hybrid methods are already available for extracting optimal channel subsets based on a pre-defined criterion for specific applications. In this work, it is intended to propose a Deep Network Model DNN to select the channels which contain information useful for the detection of epilepsy with improved accuracy.
D. Detection and Classification
After detecting the epilepsy, epilepsy can be classified into Focal and Generalized using a Machine Learning/ Deep Learning classifier.
[image: ]
[bookmark: _1fob9te]Figure 2: Flow-Chart for the Deep Learning Method for the Proposed Novel for Epileptic Seizure Detection Mechanism

10.Expected Outcome of the research work

 The following are some of the expected outcomes of the research
i. A simple and most effective approach of epilepsy detection will be developed
ii. Unlike earlier algorithms which produce high false positive when tested with real hospital environmental condition, this approach provides a pathway to minimize these false positives.
iii. This approach may provide high specificity and sensitivity with multiple types of seizures.

11. Schedule of Proposed Work
Schedule of research will be as per given steps

	Phase
	Description
	Time Frame

	I
	Literature Survey
	6 months

	II
	Problem Statement
	1 month

	III
	Finalization of Parameters
	3 months

	IV
	Mathematical Modeling
	4 months

	V
	Design & Theoretical Analysis
	4 months

	VI
	Experiment by Taking Selected Parameter
	4 months

	VII
	Study of Experimental Results & Validation.
	4 months

	VIII
	Publication in selected referred journal
	4 months

	IX
	Thesis Writing & Submission
	4  months
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