
International Journal of Electrical, Electronics and Data Communication, ISSN(p): 2320-2084, ISSN(e): 2321-2950 
Volume-6, Issue-2, Feb.-2018, http://iraj.in 

Classification of Noisy Brainwaves: Conceptual Study 
 
5 

CLASSIFICATION OF NOISY BRAINWAVES: CONCEPTUAL STUDY 
 

1ASHWANI VAISHYA, 2ABBAS TAHER BAHRAINWALA, 3PREETI KUMARI, 4ANIRUDDHA 
BISWAS 

 
1,2,3,4 4th Year, B.Tech Student, SRM University (Vadapalani Campus), C block No.1, Jawaharlal Nehru Salai, 100 Feet Road, 

Vadapalani, Chennai, Tamil Nadu 600026 
E-mail:1ashwani.vaishya@gmail.com, 2abbastaher34@gmail.com, 3preetikeshari12361@gmail.com, 

4aniruddha.biswas2208@gmail.com 
 
 
Abstract - There's the substantial variety of neurons within the brain that produces different kinds of waves that has its own 
characteristic properties, these waves create to each electrical and magnetic fields, which may be characterized into five 
totally different band limits. These area units measured outside skull through Electro Encephalo Graph (EEG). These brain 
waves are utilized in totally different areas like medical speciality engineering and different non-bio industries. This paper 
describes the idea of classification of brainwaves to separate noisy brain waves. There have been  different strategies that 
were projected, however, supported the study of existing systems, we've  projected our own model within which once the 
waves area unit recorded with electroencephalogram device their area unit totally different noises which area unit to be 
separated, thus we have a tendency to did the separation with the assistance of Network of Neural Nets idea, within which 
we have a tendency to area unit victimization feedforward nets, within which sub-network have totally different properties, 
with the large storage capacity of patterns in neural nets. 
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I. INTRODUCTION 
 
A. Background 
The human brain is a great marvel of nature which 
cannot be understood by normal study approaches. It 
is one of the vital organs that is present in the body. It 
houses the nervous system and is the control room for 
the entire human biological system. The brain 
connects to other parts of the body through the spinal 
cord.  
The human brain is divided into four parts the 
cerebral cortex, cerebellum, brainstem, hypothalamus 
and thalamus. The basic unit of the brain is the 
neuron. The neuron consists of a cell body, dendrites 
and an axon. Two neurons are connected via synapse 
that facilitates the neuron to neuron communication. 
The neurons in the human body communicate with 
the help of electrical impulses. Due to the 
advancement of hardware and software, it is now 
possible to measure the electrical signals produced by 
this impulse. There are four types of waves which are 
produced by the brain which is illustrated in Table 1. 
 From Table 1 we can infer that high-frequency 
signals seen were from the alpha and the beta types. 
 

 
Table 1: Frequency Range of brainwaves 

 
Delta waves are the least observed as that can be seen 
from the observation. But there is a fifth category 
which has no significant frequency range, which is 
the noise interference. 

B. Electroencephalograph, EEG 
The EEG device is an effective device which can be 
used to record the electrical signals emitted by the 
brain. The device is placed over the scalp from where 
the signal waves are recorded. The EEG device can 
either use a wet electrode or a dry electrode, 
depending on the need of the situation. In case of a 
wet electrode, an electrolyte gel is applied over the 
scalp. In practice, the dry electrode is more 
convenient to use when compared to the wet 
electrode. The EEG device produces a raw data 
which has to be fed to a signal processing system for 
further processing. A headset is depicted in Figure 1 
as an example. 

 
Figure1. Emotive Neuroheadsets 

 
C. Noise Interferences 
When signals have involved another issue that ought 
to be taken into consideration is that the presence of 
noise which might be made due to numerous reasons. 
The noise will occur owing to the ability offer that the 
system is connected. It is often conjointly made 
owing to the presence of system in addition as subject 
artefacts. At the instant, the priority isn't regarding 
the categories of noise thus we are able to discuss the 
categories of future references. 
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II. EXISTING METHODOLOGIES  
 
A. Method I 
The first methodology was mentioned by Balkis 
Soiehah Zainuddin, Zakaria Hussain, Iza Sazanita Isa, 
supported the classification of Alpha and Beta waves 
alone. The method of knowledge assortment was 
wiped out associate degree isolated atmosphere 
wherever the experiments were done supported 2 
categories of subjects: One is that the cluster of 
healthy persons while not neural disorder and a 
couple of patients with the neural disorder. For effort 
knowledge from the brain, dry electrodes were placed 
on patients scalp. The regions employed in the brain 
were the frontal (F), central(C), temporal (T), 
posterior (P) and bone (O). 
 The experiment was through with emotional 
encephalogram Neuroheadset that has fourteen 
channels. Here the patient was asked to relax for a 
few time, he was asked to try to a quantity of thinking 
and reading was taken was taken in each case. For 
reduction of noise, the non-inheritable knowledge 
was more experienced the bandpass filter so more 
experienced the notch filter.  
To decrease the amplitude, completely different 
classification algorithms were tested, like K-nearest 
(KNN) that permits build inferences concerning 
however distinct the syllables square measure from 
one another, the opposite was Naïve Bayes in this 
case a wave is characterized by its amplitudes which 
syllables square measure matched to sample waves 
that have the correct registers, and also the last one 
was Artificial Neural Network algorithmic rule 
(ANN) here with the assistance of neural nets by 
coaching the nets it helps in nonlinear relationships of 
options. During this feedforward nets were trained 
employing a scaled conjugate gradient 
backpropagation to update the weights and live 
performance on the completely different size of 
hidden layers wherever size maximizes the coaching 
and check performance. The employment of neural 
web was economical because it may be trained 
simply and may provide satisfactory results.  
From this, it may be all over that for the classification 
of brain waves, neural nets square measure additional 
economical than different ways for classification of 
encephalogram knowledge from completely different 
channel sources.  
 

Figure 2. Proposed Flowchart 

B. Method II 
This methodology follows the approach that was 
taken by K.Suresh, Aminath Saadha, K.Pirapaharan, 
Aravind C.V. this approach was primarily supported 
the hardware-oriented direction as there was a 
speculation that the noise produces by physical 
factors will solely be removed by hardware minded 
filters. 
The experiment consisted of the people of the age 
vary between 24-27. Single channel graph receiver 
was used with a dry conductor. 
At first, it absolutely was argued that whether or not 
to model the brain as one mathematical dipole 
supported visually voltage and conjointly the 
elimination of 50Hz power provide was done. 
The experiment was directed towards 3 mental 
conditions: 1st is that the state of relaxation wherever 
the topic was asked to relax their mind by paying 
attention to some softcore music, whereas in next 
case the reverse was been asked i.e. to brainstorm by 
giving the mathematical total and to resolve it in 
quarter-hour, followed by the third case within which 
the topic was asked to 1st relax so solve the 
mathematical drawback  
The experiment was chiefly directed towards the 
analogue signal and to take advantage of the 
utilization of graph. As a result of the deprivation of 
amplitudes, associate electronic equipment circuit 
was used. For the reduction of the unwanted noise a 
series of low and high pass filters were used, a 
Butterworth filter was made mistreatment the LM741 
electronic equipment to attain this. 
The GUI was developed through LABVIEW in 
accordance with DAQ Maxwell 6009 information 
acquisition device. 
The conclusion for the subsequent experiment was 
jotted down with the domination of alpha waves 
throughout relaxation was an hour and through the 
physical exertion session, the domination was 
seventieth that was referred to as because of the 
brainwave. Also, the error rate of the system was 
found five.27% as a result of the utilization of 
hardware-oriented filters. 

 
Figure 3(a): Setup (b): Hardware Filter 

 
C. Method III 
The last approach that has been employed by Barak 
Oshri, nishith Lokhandwala and Manu Chopra, 
during which they classified the imaginary syllables 
mistreatment graphical record information. 
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The advantages of this project were that it consumed 
less quantity of knowledge sets. The graphical record 
system was used every with 64 well-functioning 
channels. 
 
 Movements that affected the signals were taken into 
thought, the experiment had two hundred trial with 
the tested syllables ba, ku, in and si. Consisting of 
following steps, initially, the topic needs to 
pronounce the language unit and once 2.5 seconds the 
topic needs to assume vastly concerning the 
antecedently pronounced language unit, the language 
unit solely needs to be imaginary, and once the trial 
results were been compared. 
Mean Feature Extractor and separate rippling rework 
square measure the options that were employed in the 
experiment, Mean Feature Extractor was employed in 
sorting the waves with higher signal-to-noise and also 
the separate rippling rework was accustomed extract 
the wavelets coefficients from the graphical record 
information. 
 From the on top of the experiment it had been 
inferred that the accuracy was between her and 
seventieth and also the Neural Network advances 
with a training accuracy of 87.8% and a testing 
accuracy of 66.7%.Hence for the classification Neural 
Network are useful. 
 

 
Table 2 :Accuracy of Multi Class NN 

 
III. PROPOSED APPROACH 
 

 
Figure 4. Network of Neural Networks 

 
The previous ways that were mentioned failed to use 
the ways of machine learning AN thorough manner, 
however, within the planned approach the inclusion 
of machine learning ways is at hand. In the approach, 
the machine learning methodology that goes to be 
deployed is going to be Artificial Neural Network 
(ANN).The ANN methodology that goes to be used 
isn't the normal internet however impressed from a 
technique that was utilized in the year 1988.The 
approach took the inspiration from the methodology 

applied by the National Astronautics and area 
Administration (NASA) within the year 1988.The 
method they applied was termed as Nested Neural 
Networks (NNN). 
Each somatic cell was connected to the closest 
neighbour in every layer then the lower layer was 
nested into the upper layer. The nested structure was 
resulted to be generated by the downward branching, 
much like the Koch Tree. The NNN was proverbial 
for its stability overall differently structured nets. The 
information storage and retrieval were impressed 
from the Hopfield model. The point that ought to be 
noted within the NNN is that, that the nets that are 
being nested are all of the constant sorts that is 
analogous to the conception for nesting a for-loop 
within the ancient programming languages. 
The approach uses the same methodology at an 
elementary level, however, incorporates a distinction 
at an abstract level. The key-point distinction between 
the NNN and also the planned approach is that the 
use of various styles of nets at different levels of the 
NNN, as this violates the fundamental understanding 
of NNN, a replacement term has been coined in situ 
of NNN, that is “Net Of Nets” or the abbreviation 
which is able to be about to be used is NON. 
The NON utilized in this approach can have the 
implementation of 2 sorts of competitive nets, the 
lower level being the Kohen Self organizing Maps 
and on the upper level, a net is going to be Maxnet. 
The use of competitive nets is usually recommended 
as a result of its nature to settle on the winner among 
a given set of inputs. The Kohen-SOMs have used at 
the lower level thanks to the very fact that, these nets 
are supported unattended learning, and at the upper 
level the utilization of Magnets is usually 
recommended thanks to the very fact that, these nets 
are relatively easy, easier to coach and takes less time 
to method knowledge. 
As the previous section suggests that use of 2 styles 
of competitive nets, it is additionally implicit that it'll 
follow a two-layer hierarchy. For simplicity, we are 
able to denote F1, F2….Fn and G1, G2…Gn for 
higher and lower hierarchy nets severally. In different 
words, n F KSOMs can become an input node to G. 
 
IV. SYSTEM ARCHITECTURE 
 

 
Figure 5. System Architecture 

 
As depicted in the figure the system has 5 
components namely: EEG Device, Amplifier, Chip 
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Interface, Classifier filter, quiet information 
Collector. The EEG device can collect the signals 
transmitted by the brain once the topic is asked to a 
specific action such as the kinds of brainwaves 
related to it, the EEG device used for the aim are 
going to be a multi-channel device for higher 
distinction purpose once it involves finding the 
various actions prescribed to the topic for the aim. 
The electronic equipment can contain the electronic 
equipment circuit, whose sole purpose is going to be 
to amplify the recorded information from the EEG 
device. The electronic equipment won't discriminate 
throughout amplification of waves, it'll amplify each 
the desired waves and therefore the noise. 
The next 2 interfaces square measure the chip 
interface and therefore the classifier filter, the 
previous can house the latter. The chip interface is an 
intermediate between the output panels and therefore 
the processing system. The LSTM also has the 
feature to add new words to the database whenever a 
new word is encountered.  
The classifier system is going to be the Network of 
Neural Nets, which can be coded into the chip 
interface. The chip interface is going to be a 
microprocessor unit which can method the 
intermediate information passed onto it.Lastly, the 
system can have quiet information collector, and this 
may be the same as an information which can have, 
destitute of noises to the most level. 
 
V. ALGORITHM 
 

 
Figure 6. Pictorial Algorithm 

 
As it can be seen in Figure 6 that in the beginning the 
system is first fed with what is called mixed data, the 
term mixed data is used and not impure data because 
the data is cannot be considered impure just because 
it has noise, with respect to alpha, delta can be noise. 
Hence mixed data is the best-suited term as the data 
has the needed signal as well as the noise signal along 
with it.  
 
The mixed data is then passed to a multiplier which 
makes multiple copies of the mixed data. Each copy 
becomes input to a set of competitive net system 
denoted by G1….Gn. An individual G node is itself a 
cluster of the competitive net network which is 
denoted F1…Fn. The  individual F network sets the 
ranking for the waves, then this ranking information 
is passed on to the G network, now in the paper, we 

are using the noise cancellation in the applications of 
text character recognition hence the G network will 
handle the character recognition corresponding to the 
ranking information given by the 
F network. The output of the competition resulting in 
the G network is given to an additional layer which is 
the S layer which is connected to another Competitive 
Net which acts as a fail-safe. 
 
The process of noise cancellation lies in the ranking 
procedure done at each stage, i.e. the ranking 
procedure at F stage as well as the ranking procedure 
at G stage. If the ranking is not recognized by the net, 
then that set is considered as a noisy set of data 
signals and hence eliminated. Once each of the nets is 
trained then the system will be able to perform the 
ranking procedure in an efficient manner.   
  
CONCLUSION 
 
In the paper, it is seen that the design of the proposed 
approach has been created after the close analysis of 
the methodologies which was tried previously. The 
suggested approach on a theoretical basis shows 
promising results as it uses the experimental concept 
of the network of neural nets, although an exhaustive 
test needs to be performed once the system is fully 
functional. The proposed system takes its inspiration 
from its predecessor and tries to correct the flaws 
made by them. Also, there is a scope addition of two 
more modules which can provide a better support to 
the system but a firm decision of its addition can only 
be made once the system is tested and the results are 
analyzed. 

 
The theoretical base mentioned in the paper forms the 
blueprint for the implementation of the system. The 
system has already started the development 
procedure, any further development regarding the 
system will be intimidated in the near future papers. 
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