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Abstract —  The research proposes an Exploratory study 

of simple and efficient movement classification 

technique for Electroencephalography control schemes 

on brain fingerprinting. The pattern recognition using 

Electroencephalography is analysed in detail in this 

work.  Most brain fingerprinting using 

Electroencephalography control studies on brain waves 

have shown good performance. The Control generated 

can be acceptable or unacceptable. As an analysis, in this 

work, focus is made on efficient pattern recognition on 

the Electromyography for the application (human) brain 

fingerprinting. The signal is neural signals which 

gathered from the sensor of Electroencephalography 

Recording site can be used as input to decide the brain 

signal. The Signals were segmented and features were 

extracted with time domain feature extraction methods. 

The feature considered is various gestures. The control 

scheme is modelled with supervised and unsupervised 

learning mechanism for muscle configurations. In this 

work, detailed analysis various control mechanism for 

pattern recognition and classification carried with merits 

and demerits using fuzzy logic control. The pattern 

recognition through control scheme will be capable 

distinguishing the source to improve the classification 

performance in controlling functioning in the brain 

fingerprinting. The outcome of this study encourage in 

modelling the new control scheme with novel ensemble 

classification technique for brain fingerprinting 

application to any king brain waves. 
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1. Introduction 

Electroencephalography is used for monitoring electric 

activity in the brain by placing the electrode on the scalp. 

EEG measures the voltage fluctuations within the 

neuron of the brain.  It is externally powered which can 

be controlled with electrical signals generated naturally 

by own neuron [1].  EEG waveform is classified into 

different frequency bands (alpha, beta, theta, delta and 

gamma waves). In general, it can be assumed that the 

slowest brain rhythms are dominant during an inactive 

state and the fastest are typical of information 

processing performance. Biometric authentication 

systems based on EEG signals have gained the attention 

of many researchers and witnessed a significant 

development. Although EEG signals are generated from 

the electric field produced by complex wiring of neurons 

of the cortex, that is, belong to the physiological traits, 

they can be categorized as behavioral biometric traits if 

they are recorded based on visual or emotional stimuli.   

The analysis is carried out in following activities or 

process: 

 Electroencephalography Signal Conditioning  

 Electroencephalography Signal pre-processing   

 Electroencephalography feature Extraction  

 Electroencephalography dimensionality Reduction 

if required by the classification or pattern 

recognition algorithms  

 Electroencephalography pattern Classification 

The rest of the survey paper is organized into the 

following sections, section 2 discusses about methods of 

the Electroencephalography signal processing for 

controlling of joint activity through brain fingerprinting. 

Section 3 discusses the aim of the proposed model and 

finally section 4 is discussed with conclusion.  

 

2. Review of Methods and Analysis  

The Electroencephalography signals is taken is 

controlled using set of supervised and unsupervised 

machine learning algorithms such as  

 Linear Regression  

 Gaussian mixture model  

 Artificial Neural Network  

 Genetic Algorithm  

 Hidden Markov model  

 Fuzzy logic  

Among this familiar algorithm, other optimized and 

novel algorithm defined to enhance the accuracy of the 

classification for pattern recognition and response time 

of the joint activity.  

 

2.1. Analysis of pattern recognition using 

Electroencephalography signals 

Pattern recognition may identify repeatable patterns of 

muscle activations and employed for discriminating the 
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pattern of muscles obtained through Electroence-

phalography. Usually Electroencephalography signals 

are transformed into features and placed as feature 

vectors. Pattern recognition is possible for Stationary 

Electroencephalography signal which uses the 

supervised learning model whereas recognition of non-

stationary Electroencephalography signals uses the 

unsupervised learning which makes it difficult to extract 

the features. 

 

2.2.1. Analysis of the pattern recognition error in 

deploying the large Electroencephalography   

 It induces the differentiation in the neuron 

movement analysis for joint contraction   

 It may cause patient discomfort  

 It leads to high hardware and computational Cost. 

 

Figure 1- Layout of the Brain Fingerprint Controlling 

using Electroencephalography (EEG) 

The figure 1 describes the general layout of 

Electroencephalography controlling scheme using EEG 

signal. Among the model, pattern recognition and 

classification process gains more weight.  

2.2.2 Filtering Mechanism for EEG signals using 

statistical analysis  

EEG signal is filtered against the noise and different 

limb function using the statistical analysis. Statistical 

analysis of EEG signal is through ARMA model [3] 

which is derived from Kalman filter, it detects the finite 

number of parameters that varying in the signal ranges. 

The signal ranges which actuates the limb movements 

has to considered and other signal can be eliminated as 

considering it as noise. The EEG frequencies which are 

about 30 Hz imply the neuron movements. But Kalman 

filter is not suitable for unsupervised classification and 

pattern recognition.  

Fuzzy Approach to Classify the EEG Signals  

The fuzzy Approach is used to improve the 

classification performance to the EEG signals [6]. The 

feature are initially classified based Time and segment 

feature are passed into fuzzy classifier for feature 

training, the pattern and structure will be generated to 

the EEG signals, the structure can be considered as fuzzy 

rules , it is capable handling more no of subject 

(amputees ) . Fuzzy classifiers are contradictory which 

detect and classify the signals accurately. The Fuzzy 

classifier generate the feature such as mean absolute 

value (MAV), mean absolute value slope (MAVSLP), 

number of zero-crossings (ZC), slope sign changes 

(SSC), and wave length or wave complexity (WC).  

EEG control system based Forearm orientation 

extraction and classification using Sparse Principle 

component analysis  

Surface EEG signals collects various feature set to 

ensure maximum separation between the movements of 

neurons. The different class is determined for pattern 

recognition; function is triggered based on the feature 

identification from the feature collected. The feature 

collected in the model is purely based on forearm 

orientation muscle configuration which is collectively 

called as neuromuscular activity.  In this model, the 

classification of the function is carried out using sparse 

principle component analysis [7].  Usually feature set of 

the EEG signal is represented in the time scale or Time 

frequency.  

Adaptive pattern recognition based EMG exploration  

It can be considered as Supervised or unsupervised 

models but it reduces the frequent retraining session for 

pattern recognition with high accuracy and reduced 

classification error in the EEG signals. Instead 

adaptation paradigm that monitors the entropy 

associated with each classification decision and 

recalculates the classifier boundaries whenever the 

entropy is sufficiently low to ensure correct 

classification. Entropy of the classification = -

∑_(k=1)^k▒〖p(n)〗 

Where p(n) is the probability of class  

After continuous retraining, it produces correct class. 

Entropy is a measure of the confidence of a 

classification (decision) as a function of the probability 

that a feature set belongs in each class. 

The Surface EEG patterns are gathered from brain, and 

it segmented after pre-processing and dimensionality 

reduction using novel unsupervised ensemble pattern 

classifier. The pattern classifier has to be equipped with 

pattern recognition mechanism and pattern separation 

technique to map the important brain or nerve 

contraction to generate the joint function. The System 

should generate the high Accuracy and reduced 

computational complexity  

Brain waves for automatic biometric-based user 

recognition. 

Brain signals have been investigated within the medical 

field to study brain diseases like epilepsy, spinal cord 

injuries, Alzheimer's, Parkinson's, schizophrenia, and 

stroke among others. Despite the broad interest in 

clinical applications, the use of brain signals has been 

only recently investigated by the scientific community 
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as a biometric characteristic to be used in automatic 

people recognition systems. However, brain signals 

present some peculiarities, not shared by the most 

commonly used biometrics, such as face, iris, and 

fingerprints, with reference to privacy compliance, 

robustness against spoofing attacks, possibility to 

perform continuous identification, intrinsic liveness 

detection, and universality. These peculiarities make the 

use of brain signals appealing.  

Future Solution  

The Brain fingerprinting using Fuzzy approach is 

optimized using genetic algorithm. Genetic algorithm is 

metaheuristic algorithm. It determines the candidate 

solution for data recognition in iterative process.    

Conclusion  

This Work contributes to the review of the literatures for 

the effective control scheme for EEG in order to 

improve the pattern recognition and classification 

accuracy.  The Analysis is focused on the comparative 

study of the both supervised and unsupervised 

classification patterns in the EEG. Finally control 

system for brain fingerprinting should be carried with 

performance factor considering high classification 

accuracy and less response time.  
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