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Abstract—This paper shows a SSVEP based Brain Computer Interface (BCI) frameworks
which are suggested to enable handicapped individuals who are unequipped for making
engine reaction to speak with PC utilizing mind signal. The point of BCI is to decipher
cerebrum movement into computerized structure which goes about as a direction for a PC.
One key test in ebb and flow BCI look into is the way to separate highlights of arbitrary time-
differing EEG sign and its grouping as precisely as would be prudent. Highlight extraction
strategies are utilized to extricate the highlights which speak to an exceptional property
acquired from example of cerebrum signal. Prior EEG examination was limited to visual
assessment as it were. The visual assessment of the sign is exceptionally abstract and barely
permits any institutionalization or measurable examination. Thus, a few unique methods were
proposed so as to evaluate the data of the mind signal. Numerous straight and non-direct
techniques are existing for extraction. The motivation behind this is to give a concise
prologue to the EEG sign and BCI framework. It additionally remembers an audit for the
ordinary techniques that are utilized for include extraction of the sign.

Keywords-Steady State Visual Evoked Potential (SSVEP);Feature Extraction; fMRI (Functional
Magnetic Resonance Imaging); Brain Computer Interface (BCI); Electroencephalogram (EEG);
MEG (Magneto Encephalography).

l. INTRODUCTION

An immediate mind PC interface is a gadget that furnishes the brain with another, non-strong
correspondence and control channel. BCI framework enables a subject to send directions to
an outer gadget by utilizing cerebrum signal. BCl means can be examined as the main path
through which individuals influenced by engine incapacities can convey their musings. It is
useful to help patients with disabled engine capacities, for example, totally deadened patients
with ALS [1, 2]. The point of BCI is to decipher cerebrum movement into advanced structure
which goes about as a direction for a PC. One key test in ebb and flow BCI examine is the
manner by which to extricate highlights of irregular time-differing EEG flag and characterize
the sign as precisely as conceivable [1]. The accomplishment of this system relies upon the
determination of techniques to process the cerebrum flag in each stage.

SSVEPs are the responses that are propelled in the mind when the individual is apparently

Page |3284 Copyright © 2019Authors


mailto:ruchika.24906@lpu.co.in
mailto:bhupinder.23611@lpu.co.in

THINK INDIA JOURNAL ISSN: 0971-1260

Vol-22-1ssue-16-August-2019

centering his/her thought on a Repetitive Visual Stimulus (RVS) that is blazing at repeat 6Hz
or above [4].

The signals are strong in occipital part of the brain and are almost sinusoidal waveform
having the same key recurrence as the boost. By integrating the decisive recurrence of the
SSVEP to one of the rise frequencies visible is to identify the objective chosen by the patient
EEG.

Il. BRAINSAMPLES

The human mind is a tricky framework, between guild of abundance of neurons which
displays rich spatiotemporal elements. There are a few obtrusive just as non-intrusive
systems for mapping cerebrum signals, for example, EEG(Electroencephalogram),
Electrocorticography. Among all the non-obtrusive strategies for analyzing human mind, an
immediate proportion of cortical action with a fleeting goals of not as much as millisecond
is given EEG [3]. EEG strategy can likewise be utilized to remove the highlights of the
cerebrum signal regardless of whether the subject isn't in a state to go to the improvements.

In 1929 Hans Berger has recorded the principal of human cerebrum. Beforehand, its
investigation was limited to visual examination as it were. The visual assessment is
exceptionally abstract and scarcely permits any institutionalization or factual examination.
The conventional strategies are exceptionally dull and tedious [4]. Thus a few systems were
proposed so as to evaluate the data of cerebrum signal

The idea of these signals is exceptionally non-definite, irregular, noncrenated. The wounds
in cerebrum, any such infection or manifestation can be recognized Electroencephalography
(EEG). It is additionally utilized in distinguishing numerous maladies related to nervous
system science, for example, Seizure issue like epilepsy, rest issue like Narcolepsy, tumor,
gloom and different issues which are related with injury (stress) [5]. The follows are diverse
for various mind exercises. Utilizing signal preparing procedures mind action of an ordinary
and irregular individual can be recognized effectively.

I11.Revelation of EEG signal

For the most part, the signal experiences low signal-to-noise proportion of any evoked
reaction which gets placed inside on-going foundation movement. Different data signal
isconsolidating with different antiquities and impedances while recording the signal[6]. Due
to change in ionic current inside the neurons of the brain the EEG measures voltage also get
changed. Be that as it may, it conferslow quality signal as the signs need to cross the scalp,
skull, and numerous different layers. This signify EEG flags that take account of electrical
action from the scalp with electrodes placement are feeble, difficult to obtain and of low
quality. This method is additionally gravely influenced by foundation clamor produced either
inside the brain or remotely over the scalp. Relevant categories of different bands are detailed
below.

ALPHA WAVES
BETA WAVES
GAMMA WAVES
DELTA WAVES

THETA WAVES
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Figure 3.1: Range of Brain Waves in human brain

A. Signal Resolution

The idea of EEG signals is extremely perplexing, non-connected and arbitrary. The
attributes/highlights of EEG rely upon a few factors, for example, the personal himself, age
and the psychological condition of subject [5]. Subsequently, considerate the conduct and
elements of synapses includes numerous type of non-Linear strategies whose result is
identified with the physiological experience. A few strategies have been proposed in writing
to analyze the shrouded dynamical highlights and unexpected changes that can happen.

IV.  BCI Structure
A BCI framework consists of four stages i.e. Signal Acquisition, Signal Pre-Processing unit,

Feature Extraction & classification.

Acquisition | Signa Extraction

I}

Signal Processing
Signal Digitized Feature | | Translation

Commands

BCI Application

Figure 4.1: Schematic overview of a BCI system (Wolpaw et al. [20]).

B. Signal Procurement and Signal Pre-Processing

Electroencephalography (EEG) is an electrophysiological strategy used to evaluate the
electrical activity in the brain. EEG signs are effectively recorded in a non-obtrusive way
through anodes put on the scalp, for which that reason it is by a long shot the most far
reaching recording methodology. EEG measures voltage get changed because of change in
ionic current inside the neurons of the brain. After acquisition Signals are to be pre-
processed. The obtained signals are contaminated by artifacts and clamor. The EEG signals
are to be transformed from spatial domain to frequency domain and also detect eye blinking
with a peak pulse from spatial domain. After detecting suitable recognized frequency from
eye winking they get transformed into corresponding command. This method is additionally
gravely influenced by foundation clamor produced either inside the brain or remotely over

the scalp.
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TAELE I DIFFERENT BRAINEBHVTHME

EHYTHYTM FEEQUENCY FANGE AMPLITUDE STATE QOF MIND
(Hz) ()
Delta Uptod (20-200% sleep
Theta 4-fHz More than 20 ICreative state, drowsziness
Alpha 8-12Hz 30-30 Day dreaming
Beta 153-20H= 3-30 Active thinling, problem
solving
Gamma Above 31 5 hechanizm of
COnsciousness
B

The EEG signs can be determined either monopolarly with all cathodes referenced to same
area (for occurrence to ears, to nose, to the area amongst Fz and Cz, or to 1z), or bipolarly
with terminal sets. The inferred signs can be further sifted spatially with basic normal
reference channel (CAR), little Laplacian channel, or expansive Laplacian channel to
enhance signal quality.
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Figure 4.2: International System of Electrodes (10-20)

The following stage includes the pre-handling of the sign incorporates signal separating,
signal cutting, sufficiency mount, and confirmation of master marks, antique recognition,
equate strategies and sign division. The procurement of Electroencephalography signal is
essentially done in time area. The sign highlights, its attributes and the data needed from the
sign are smothered by clamor. So as to extricate the equivalent, signal preparing is done to
separate the highlights of the sign as a component of time or/and recurrence.

A. Visual Evoked Potentials (VEPS)

VEPs are brain movement regulations that happen in the visual cortex subsequent to
accepting a visual jolt. These adjustments are generally simple to distinguish following the
sufficiency of VEPs increments gigantically as the jolt is drawn nearer to the focal visual
field.

B. Steady State Visual Evoked Potentials (SSVEP)

Steady State evoked potential are inspired by the same visual boost. The brain responds
straightforwardly to glinting, if individual take a gander at the article which is flickering with
some recurrence, then the BCI distinguishes the objective through SSVEP highlights
investigation containing same recurrence.

The frequencies of the jolts utilized for SSVEP impelling shift as a part of various studies. In
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late experimental distributions creators have considered even the frequencies underneath 2
Hz for delivering enduring state reaction (Xia et al. [21]). To be specific these sorts of
incitement summon transient VEPs yet in altered rate which delivers an intermittent reaction
that can be treated with the same handling/discovery techniques as SSVEP. In recent review
of the stimulation methods for SSVEP eliciting the specified range of stimuli frequencies is 1
to 100 Hz.
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Figure 4.3: Diagram of a SSVEP BCI (Chumerin et al. [21]).

A steady state visual evoked potential (SSVEP) is an exogenous reaction to a redundant
ocular boosts which typically sways at the central and consonant frequencies of the glinting
jolt.

SSVEP are utilized as a control signal as a part of BCI in light of the fact that they can offer
the client to choose among a few summons, and in this manner can be utilized to drive a BCI
based menu (Xia et al. [21]). Every alternative/summon in such menu is connected with one
of the dull visual boosts displayed to the client. Singular boosts can contrast from each other
just by their reiteration recurrence. As all boosts are all the while exhibited, the client can
centre the visual consideration on the particular one, evoking the relating SSVEP reaction in
the EEG measured over the essential visual cortex, which triggers the related menu choice.
This depends on the way that the SSVEP sufficiency is more noteworthy for the went to
boosts than for the unattended ones, notwithstanding when the jolts are exhibited in the same
locale of visual field (Xia et al. [21], Chumerin et al. [2]).

IV. CHALLENGES

Due to characteristic restraint like time reliance, huge elements of highlight vector set,
suspicious; capture brain signals from correct position is bit challenged. To overcome this a
time-space framework has designed. EEG being a non-intrusive method for example signals
captured from scalp through cathode electrode placement is one of the reason that swift
agitation. Ancient rewrites discovery and expulsion is the primary continuous test for the
designers nowadays. Acknowledgment impalement of the sign with enormous measure of
potential highlights extricated from the sign with least computation.

VI.  CONCLUSION
The research shows that EEG sign enable us to analyze the psychological states and different
neural ailments. The signals are emotional, not connected in nature and are examined as a
disorganized sign. As indicated by the audit, a great deal of progress should be done to
deliver a framework that can be worked in genuine condition. Diverse sign preparing systems
straight and nonlinear, time area, recurrence, time-recurrence and continuum recurrence
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space procedures have been examined. Among all the straight strategies the exactness of
Wavelet Packet Decomposition in continuum recurrence area is accounted for to yield
preferred execution over the other extant procedures. The techniques provide better outcomes
for the occasions which can't be identified by investigation of EEG signal visualization,
customary and straight sign preparing strategies. The utilization of non-straight techniques
comprehends the complex physiological occasions like disordered conduct and abrupt
advances that happen in the cerebrum.
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