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ABSTRACT

Alzheimer’s disease is a brain disturbance characterized by a progressive dementia. It is the very costly disease
in the today’s society & characterized by cognitive decline, cerebral as well as behavioral action disturbance.
Because of this, the early stage of the Alzheimer’s disease is detected, as it assists the patients & also his
relative to take precautionary measures. As electroencephalography are useful tools in the detection of brain
cognitive function in normal and aged person caused by the diseases with an excellent time resolution, EEG can
be used to bring into conformity with a standard tool for diagnosis of Alzheimer disease. Various monstrosities
are found in the EEG signals analysis of the persons those are suffering from Alzheimer disease. Therefore, the
Alzheimer Diseases in the early stage is detected. Role of EEG analysis for the diagnosis & clinical research of
Alzheimer disease has become more essentials in recent decades. In present, the most crucial task consist the
diagnosis of the AD & its early detection in the primary stage. The need is to improve the accuracy for the
diagnosis of the EEG signal. In this paper consist of review of previous paper has been put up and some of the

problem has been found out during the diagnosing AD from EEG signals.
Keywords: Alzheimer’s disease (AD), Electroencephalography (EEG) signals.

I. INTRODUCTION

In imaging science, picture handling is preparing of pictures utilizing scientific operations by utilizing any type
of flag handling for which the information is a picture, for example, a photo or video outline; the yield of
picture preparing might be either a picture or an arrangement of qualities or parameters identified with the
picture. Most picture preparing methods include regarding the picture as a two-dimensional flag and applying
standard flag handling strategies to it. Restorative imaging is the method and procedure of making visual
portrayals of the inside of a body for clinical examination and medicinal intercession. Medicinal imaging looks
to uncover interior structures covered up by the skin and bones, and also to analyze and treat illness. Medicinal
imaging additionally sets up a database of ordinary life structures and physiology to make it conceivable to

recognize irregularities.
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One of the principle objectives of cerebrum imaging and neuroscience—and, potentially, of most common
sciences—is to enhance comprehension of the explored framework in light of information. Cerebrum imaging
field has made some amazing progress from anatomical maps and chart books toward information driven
element learning strategies, for example, seed-based connection, authoritative relationship examination, and
autonomous segment investigation.

Characterization of human mind information is ordinarily utilized simply as an approach to assess the execution
of an ace postured highlight (e.g., percent flag change of an actuation outline an arrangement of ROls,
recognizable proof of a subset of voxels, or a particular system of intrigue, for example, default mode) in
respect to already proposed features.[2] Features (and highlight determination methodologies) are utilized since
arrangement strategies—including the most exact ones—don't frequently perform well on crude information
and, when they do, the purposes behind their exactness are once in a while natural or educational. Regularly, if
that answer's precision enhances when another discriminative component (biomarker) is proposed, this
biomarker is viewed as a change. While an impeccable characterization approach would be useful, the way
toward proposing biomarker applicants would even now be a subjective and troublesome process.
Commonplace ways to deal with order must be gone before by a component choice stride which is not required
for profound learning techniques.

Profound learning methods[2] are softening records up the territories of discourse, flag, picture, video and
content mining and acknowledgment and enhancing best in class characterization exactness by, once in a while,
over 30% where the earlier decade attempted to acquire a 1-2% changes What separates them from different
classifiers, be that as it may, is the programmed include gaining from information which to a great extent adds
to upgrades in precision. This speaks to an essential favorable position and expels a level of subjectivity from
existing methodologies. With profound taking in this subjective stride is kept away from. Another recognizing
highlight of profound learning is the profundity of the models. In view of officially worthy component learning
comes about acquired by shallow models as of now overwhelming neuro imaging field—it is not quickly clear
what advantages would profundity have. Considering the condition of multimodal realizing, where models are
either thought to be the same for investigated modalities or cross-modular relations are looked for at the
(shallow) level of blend coefficients, more profound models better fit the natural idea of cross-methodology
relations, as, relations amongst hereditary qualities and phenotypes ought to be aberrant, occurring at a more

profound theoretical level.

1. MOTIVATION

All the more as of late, new systems for examination of nonlinear and no stationary EEG flag have been
proposed, which depend on the Empirical Mode Decomposition grew particularly for nonlinear and no
stationary flag investigation. The mean recurrence measure of natural mode capacities has been utilized as a
component keeping in mind the end goal to recognize the distinction between no seizure and seizure EEG
signals. In this work immediate recurrence has been utilized as a component of IMFs for the characterization

amongst solid and epileptic seizure EEG signals.

I1l. OBJECTIVE
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The objective of our project is listed below:
1.
2.
3.
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Study of electroencephalogram (EEG) signals using empirical mode decomposition (EMD).

Develop a novel algorithm of feature extraction methodology for the classification of EEG signals.

The calculated features are fed into the standard support vector machine (SVM) for classification

purposes.

IV. LITERATURE SURVEY

SNO TITLE DESCRIPTION

1 Alzheimer's diagnosis using This paper presents a CAD tool based on a PCA and a support vector
eigenbrains and support vector machine (SVM) classification method for improving the AD
machines[8] diagnosis by means of SPECT images.

2 Construction and Application of | This paper used heuristic search method to construct Bayesian model
Bayesian Network in Early for early diagnosis of the presence of the mild cognitive impairment
Diagnosis of Alzheimer from structural MR images and behavioral data.

Disease's System[11]

3 Early diagnosis of Alzheimer's This paper presents a deep learning architecture, which contains
disease with deep learning[4] stacked auto-encoders and a softmax output layer to aid the

diagnosis of AD and MCI

4 Neurological image This paper presents a CAD tool for the early diagnosis of the AD,
classification for the based on Kernel PCA dimension reduction of the feature space in
Alzheimer's Disease diagnosis combination with LDA.
using Kernel PCA and Support
Vector Machines[9]

5 Multimodal EEG, MRI and PET | This paper combine EEG, MRI and PET data using an ensemble of
data fusion for Alzheimer's classifiers based decision fusion approach, to determine the
disease diagnosis[6] diagnostic accuracy over any of the individual data sources when

used with an automated classifier

6 Identification of brain white This paper delineates specific regions of interest in the WM that may
matter regions for diagnosis of be probable indicators for the diagnosis of Alzheimer disease (AD).
Alzheimer using Diffusion Genetic algorithm has been used as feature reduction method to
Tensor Imaging[5] determine prominent regions in the WM that are indicators of AD.

7 Multiresolution analysis for This paper describes a new effort using multiresolution wavelet
early diagnosis of Alzheimer's analysis on event related potentials of the EEG to investigate
disease[12] whether a link can be established.

8 Computer aided diagnosis of the | This paper shows a CAD technique for the early detection of the

Alzheimer's disease combining
SPECT-based feature selection

and random forest classifiers[10]

Alzheimer's disease based on SPECT image feature selection and a

random forest classifier.

383 | Page




International Journal of Innovative Research in Science and Engineering
Vol. No.3, Issue 04, April 2017

wwwijirse.com g

9 Matrix-Similarity Based Loss This paper presents a novel matrix-similarity based loss function and
Function and Feature Selection imposes the information to be preserved in the predicted response
for Alzheimer's Disease matrix.
Diagnosis[3]

10 Boosting Alzheimer Disease This paper presents a study on the use of PET images of the ADNI
Diagnosis Using PET Images[7] | database for the diagnosis of AD and MCI.

V. PROPOSED SYSTEM

Electroencephalography (EEG) signal is the recording of electrical activity along the scalp. EEG measures
voltage fluctuations resulting from ionic current flows within the neurons of the brain. In our proposed
methodology, EEG refers to the recording of the brain's spontaneous electrical activity over a short period of
time, usually 20-40 minutes recorded from multiple electrodes placed on the scalp. For the placement of the

electrodes; we are using the standard 10 to 20 electrode systems. The following figure shows the flow chart of

/ EEG S+ignal \

[ Analysis and Processing ]

Feature Extraction and
Selection

[ Neural Network Analyzer ]

suggested Method.

[ Decision Rule & Comparison ]

\ Diagnos* of AD /

Fig.1 Flow Chart of Suggested Method

5.1 Pre-Processing of EEG Signal

EEG signal need to be processed before the extraction of the parameters from signals.EEG recordings typically
consist of electrical activity from the brain as well as several unwanted noise such as interference from
electronic equipment, ocular artifacts because of eye movement or blinking, electromyography (EMG) signals
developed from the activity of muscle. Those unnecessary components may favor the analysis of the EEG, and
may cause to wrong interpretation. So in order to remove this factor, EEG signals preprocess the signals with
the help of following Methods

a) Filtering

b) Artifact Suppression

c) Artifact Rejection
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d) Adaptive Filtering

e) Regression

f) Blind Source Separation

5.2. Feature Selection and Extraction

In this step, after getting the preprocessed EEG signals, some useful parameters called features are extracted.
Usually, a certain range of frequency and relative amplitude of the EEG signal are calculated. Generally
features are certain power spectrum and frequency bands those describes the content of EEG signals. Fast

Fourier transform, wavelet model, auto regressive model and bump model are the different method to find out

the features of EEG signals. It is very important to identify the correct features45.Some Important features are
energy for spectra temporal, spectral power of different bands, phase Synchrony, Bump, Spectral Centroid and
spectral Roll-off.

5.3. Classifier

After extracting the features of EEG signals are given to the classifier as input. Classification is the problem of
identifying to which of a set of categories a new observation belongs. The classifier is of any type such as linear
and complex non linear model of neural network. In this proposed methodology, Principal Component Analysis
(PCA), Support Vector Machine (SVM), Amplitude Modulation Analysis and Linear discriminate Analysis can
be used for the classification

5.4. Decision Rule

Based on the output of the classifier and compared this output with the some reference dataset. Anyone can

detect whether the person is suffering from Alzheimer Disease or in the early stage of the AD.

VI. CONCLUSION

This study demonstrates the discriminative power of EEG synchrony for diagnosing Alzheimer’s disease.
Narrow frequency bands between 4 and 30Hz are systematically tested, besides the standard wide frequency
band (4-30Hz), for evaluating multiple synchrony measures. Assessment has been done through statistical tests
(Mann—Whitney U test) and LDA (leave-one-out crossvalidation). The best classification results were obtained
by directed transfer function (DTF) Granger causality measure (4.88% classification error). Interestingly, the
corresponding optimized frequency range is 5-6Hz that lies within the classical theta band (4-8Hz). Surprisingly
perhaps, our results for the data set at hand show that EEG of AD patients is more synchronous than in healthy
subjects within the optimized range 5-6Hz. It would be interesting to speculate on the origin of the enhanced
synchrony. Of course, it is important to point out that the data set at hand is fairly small. A larger sample size
and a more diverse data set are needed in order to generalize the findings of this study. Multiple types of
dementia and other neurological disorders can also be analysed through our technique, which may further
validate our results. The ultimate objective of this line of research is to determine the most appropriate EEG
frequency bands for diagnosing AD (and potentially other neurodegenerative diseases) with synchrony
measures. In addition, it seems to be promising to combine synchrony measures with each other or with other

EEG features, such as relative power.
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