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Project Detail Report
1.Project Summary:
The proposed BRAINWAVE READER is Brain-Computer Interface system that enables
reading the brainwaves of an individual and analyse it to obtain some meaningful data in
defined alpha and beta range to identify emotions. This processed data can be used to assist
people having speech disorders and sometimes people with limited locomotion to
communicate. In this Project, a Headset is used to obtain the electroencephalogram (EEG)
incorporated along with arduino. Then obtained data is processed to identify pre-defined
commands and queries for interactive communicative response of paralized person. EEG data
will be used to monitor one's emotional behaviour and provide emotional response in
particular situation.
Those EEG signals received by the microcontroller through a port Analog to Digital
Converter (ADC) that integrated and converted into digital signals and stored in the RAM of
microcontroller which simultaneously at ports in accordance with the minimal number of
points of data collection on the human brain. Implementation results have shown the series of
acquisitions to work properly so that it can be displayed EEG signals via software
EEGAnalyzer.

EEG signals data received on EEG
analyzer interface

2.Problem/ Issue:
People with various forms paralysis not only have difficulties getting around, but also are less
able to communicate. In rare instances, these disorders can result in a condition called lockedin syndrome, in which the affected person is aware but completely unable to move or speak.
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Due to which a person is not able to express its emotions or can not respond to particular
situiation as he losses his control over neural motors.
Avariety of new signal processing methods have been applied to EEG signal processing over
the past fifteen years . These new methods require new tools to allow routine processing of
EEG data, and also make possible the analysis of multimodal data collected using more
complex experimental designs than previous analysis methods allowed [2], [3].
As our proposed system addresses the emotion measurement in depth that is shown
schematically below:

3.Solution
The ability to communicate is often limited in paralyzed our proposed system offer a potential
solution to restore communication by harnessing intact neural signals. This prototype is
developed for this purpose,based on Electroencephalography (EEG) is an electrophysiological
monitoring method to record electrical activity of the brain. It is typically noninvasive, with
the electrodes placed along the scalp to record the brain pattern response and shown in
designed app on screen using alpha and beta and so on assigned range frequncies.
Amplitude of EEG is in the range of microvolt up to 100 µV when it is taken over the scalp
and in the range of milivolt when measured directly from surface of brain (in open operation)
and its frequency is approximately up to 100Hz.
Frequencies that we characterized according to our proposed systems are as follows:
Delta (1-3Hz): sleep
Theta (4-7Hz): relaxed, meditative
Low Alpha (8-9Hz): eyes closed, relaxed
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High Alpha (10-12Hz)
Low Beta (13-17Hz): alert, focused
High Beta (18-30Hz)
Low Gamma (31-40Hz): multi-sensory processing
High Gamma (41-50Hz)
This research has produced instrumentation equipment to take the form of active electrode
EEG signals are equipped with instrumentation amplifier and digital filters that work well by
eliminating signal noise and missed only the expected frequency of 1 Hz - 50 Hz. The next
signal is sent to the microcontroller Arduino MEGA1280 through ADC port and immediately
forwarded to the serial port to the PC and then the data were analyzed by EEG Analyzer to be
separated between the signals alpha, beta, and theta.

Video link for live demonstration of prototype.
https://drive.google.com/file/d/1Fer1EBxd013kVVd1gLuG1n4c81_ewYW/view?usp=sharing
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4. Method
The Arduino Mega is a microcontroller board based on Atmega328. It has multiple digital
input/output pins (of which 14 can be used as PWM outputs), 16 analog inputs, 4 UARTs
(hardware serials ports), a 16 MHz crystal oscillator, a USB connection, a power, an ICSP
header, and a reset button [6].The coding and circuit diagram of our proposed system will be:

There is an GUI interface also incorporated to show the EEG frequencies to use this
application,For the first step, select the “new design”, choose one of the existing menu on the
menu bar “insert element”. Having chosen one, it will appear in the form of input-output
blocks display in the windows application design and settings dialog box selected menu. If the
settings of the selected menu accordingly, the user can add another block output input on the
design window by selecting another menu.
EEG Analyzer has developed from BrainBay opensource application [7]. In this applications
has been added to algorithm module for signal processing and display of frequency to identify
measured response of a person.
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Interface interpretation of signals extracted.
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Figure:Output of EEG Signal Model with real-time application in EEG Analyzer

The NeuroSky chip also does some processing and comes up with 2 values for "attention" and
"meditation". You can use these values directly to control an LED or any other piece of
electronics connected to your device.

5.Innovative Aspect
The prototype is itself very innovative as such advancement is still not present in market to
cater the needs of such quadreplagic patients,with further advancement in future will be used
not only for motor prosthesis but also other treatments like closed loop deep brain stimulation.
This must be helpful to include recording of brain activity not only in quadriplegic but in
people with other motor disorders, which would allow for adaptive stimulation that will
condition the brain to restore normal activity when it goes astray (like in Parkinson’s disease).
6. Applicability
Our proposed system is a powerful communication tool between users and systems. Mind
reading and remote communication have their unique fingerprint in numerous fields such as
educational, self-regulation, production, marketing, security as well as games and
entertainment. It creates a mutual understanding between users and the surrounding
systems. It does not require any external devices or muscle intervention to issue commands
and complete the interaction.That could be very effective to commercializing it in medical
sector for paralyzes patients to measure their responses towards any situation and not only in
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quadriplegic but in people with other motor disorders, which would allow for adaptive
stimulation that will condition the brain to restore normal activity.
7. Estimated cost and Project Scheduling
Hardware:
Material required

Amount

USB cable (Any Charger Cable)

10$

Neurosky headset

50$

USB to TTL converter

5$

ATMega328

10$

22pf Ceramic Disc

3$

Crystal Oscillator (I used 16MHz)

5$

Arduino to burn the sketch onto the
ATMega328

10$

Software:
Material required

Amount

Arduino Brain Library

N/A

Processing

N/A

Brain Visualizer

N/A

ControlP5 Processing GUI Library

N/A

EEG analyzer

N/A

Tools:
Material required

Amount

Soldering iron

10$

Wires

10$

Solder

15$

Hot glue gun

10$
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Project Calender
Method

Interfacing with Arduino

Time(1 month)

Assembly for all hardware
on Arduino board

.Alligning hard ware through
coding and burning sketch on
Arduino.

One-two weeks

EEG headset integration

Simple, but need time with
signal filtration and
smoothing.

One week

Interfacing with monitor

-

One week

8. Target Group of the Project Idea (Users):
Our proposed system is for population that is paralysed and are not able to move or lingual
quadriplegic patients that are not able to convey their responses or emotions, these disorders
can result in a condition called locked-in syndrome, in which the affected person is aware but
completely unable to speak. Due to which a person is not able to express its emotions or can
not respond to particular situiation as he losses his control over neural motors but our
proposed system can aid in doing so.
9. Risks.
This study integrates the hardware circuit design and software development to achieve a
multiple channels Electroencephalogram (EEG) system for Brain Computer Interface (BCI)
applications. Signals obtained should be strong enough amplitude that is usually expressed in
units of millivolts and reasonably clean of noise that appears when the data acquisition
process to notify the clear responses measurements.For that clear interpretation of EEG
signals monitoring should be done that could be over come by using EEG analyzer.
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