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Abstract: Brain-computer interface (BCI) is a fast growing technology, in which a brain accepts & controls a 

mechanical device as a natural part of its representation of the body. BCI extracts electro-physical signals from 

suitable components of the brain and process them to generate control signals for computers, robotic machines 

(or) communication devices.The major goal of BCI research is to develop a system that allows disabled people to 

communicate with other persons and helps to interact with the external environments. In this paper the total 

work is carried through EEG signals, measurement of the electrical activity produced by brain as recorded from 

electrode and analyzed through Fast Fourier Transform (FFT) analysis. This activity is called an 

electroencephalogram or EEG. 

Index Terms: BCI, EEG, FFT, electro-physical signals, Computer 

-------------------------------------------------------------- *** -----------------------------------------------------------

I. INTRODUCTION 

In this present world many people are 

coming across many problems, one of those problems 

is physically handicapped and aged people depending 

on others to complete their tasks. Technology can be 

used to reduce this problem to maximum extant using 

BCI (Brain-computer interface)[1] 

The number of existing neurons in human 

brain cortex which being activated in synchronize 

patterns are resulting in certain rhythmic behavior. 

The potential stimulation produced in brain cortex is 

recordable with the recommended electrodes position 

on the skull. The potential patterns occur due to 

electrical rhythms and transient discharge represents 

in electroencephalogram (EEG)[2]. EEG signals can 

be classified based on skull positions, frequency 

ranges, amplitudes, signal waveforms, periods and 

signal- induced actions. Basically, the EEGs signals 

are synchronize when the external stimulated has 

been measured. The EEG signal passes through Dura, 
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cerebrospinal fluid and skull to scalp will produces 

peak-to-peak amplitude is only about 1 ~ 100μV with 

frequency range 0.5 ~ 100 Hz. In addition, the 

electrode material, contact tightness and electrode 

paste may even affect the recordings due to some 

unpredictable noise which interferewith EEG 

detection.Brain waves are measured in cycles per 

second or Hertz (Hz) also known as frequency of 

brain wave activity 

Brain-computer interface is nothing but the 

interaction between the human neural system and 

machines, it is a control system which enables the 

people to communicate [5] and control a device by 

mere thinking. This is done through  three steps 1
st
 

step is to get the signal acquisition from the (user’s) 

human brain and sends the digital signal to the signal 

processing unit which contains two blocks namely 

i)feature extraction, ii)translation, here the signal is 

processed and sends the commands to BCI 

application and the application acts accordingly. 

II. METHODOLOGY 

In the experiment, the brain wave sensor 

is placed on the positions of frontal and potential 

ground to ear as shown in Figure. It has 3 

electrodes 2 are kept in frontal and 1 for ground 

ear. These positions had been chosen since 

thepresences of hair on the scalp make it difficult 

to place electrode[3] on the proper region. The 

isolation concept was incorporated in circuit 

designing to avoid electrical shock caused by 

power supply or measuring instrument leakage.  

 

Fig-1: Electrode Placement     

Fig-2: System Block Diagram. 

The Notch Filtering Circuit [6] consists 

three terminals from which the signals from the brain 

are taken. First terminal is used to take the 

information from right hemisphere of the brain and 

second terminal is used to take the signals from the 

left hemisphere [4] of the user’s brain which is in 

inside the head band and the third terminal is used as 

ground. This Notch filtering circuit is used to 

eliminate the unwanted noise from human body.Here 

the range of the filter is 1Hz and above. The HPF will 

allow those signals which has the frequency of 1Hz 

and more than 1Hz, thus it is used to eliminate the 

lower frequency signals (i.e. < 1Hz). Also the range 

of the frequency should be below 31Hz.So LPF is 

used to eliminate the higher frequency signals which 

has more frequency than 31Hz. And the signals 

coming from the brain will have the low voltage i.e. 

in micro volts which cannot be use full to identify, so 

these are needed to be amplified, so to amplify the 

low voltage signals from brain here Instrumentation 

Amplifier [7] is used. 

Basically the signals will have analogue 

formwhich a micro controller cannot understand; the 

signals should be convertedto digital form which can 

be easily understood by the micro controller. So to 

convert analogue signals to digital signals ADC is 

used.Micro controller controls the total blocks and 

processes the data and sends it to the DAQ.Data 

Acquisition system (DAQ)[5] stores the processed 

data from micro controller. Also the signals generally 

will be in time domain which is difficult for mapping 

or to display as there may be many signals with many 

frequencies at particular time interval and it is easy to 
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map the signals in frequency domain so to convert 

time domain signals to frequency domain a 

transformation is needed to be done to the signals 

from DAQ. So an FFT is used to convert the time 

domain signals to frequency domain and will be 

displayed on a display. 

III. FLOW CHART 

Firstly initializing the required peripherals 

like SERIAL PORT, Analogue[7] to Digital 

Converter and Serial Peripheral Interface should be 

done, after that a conversion rate(level) is set to 

convert the analogue values to digital value. After 

setting the conversion rate, a slave address of EEG 

sensor is set to the micro controller, after setting the 

conversion rate and slave address EEG signals from 

the brain which has the analogue values are 

converted to digital values and then driven to a micro 

controller and then the micro-controller reads the 

values of EEG signals and converts into ASCII code. 

Finally the information will be send to PC server and 

there the respective graphs of the EEG signals from 

the brain are drawn through those graphs (of EEG 

signals) the information from the user’s brain can be 

known. 

 

Fig-3: Work Flow of the System 

IV. RESULTS 

It is observed that the developed circuit 

study and application of brain waves (alpha, beta) for 

user ambient environment control is working as the 

brain computer interface has proved to be boon the 

disabled persons by providing them independent 

environment through controlling the appliances by 

their mere thinking 

 

Fig-4: EEG Sensor with Electrodes 

V.  CONCLUSION&FUTURE SCOPE 

The Brain Computer Interface has proved to 

be boon to the disabled persons by providing them 

independent environment not by manual control but 

by mere “thinking”.. This type of BCI system is cost 

effective, extendable and more accurate.. Through 

this the paralyzed people  can communicate to the 

other persons. In this paper BCI  used to switch on 

and off the devices through thinking.As BCI 

technology further advances, brain tissue may one 

day give way to implanted silicon chips there by 

creating a completely computerized simulation of the 

human brain that can be augmented at will. Light 

reactive imaging which involve implanting a laser 

inside the skull. Futurists predict that from there, 

super human artificial intelligence be far behind. 

                        REFERENCES 

[1] sixto Ortiz jr.” Brain computer interfaces where 

human and machine meet”, computer 

vol.40,no.1,pp.17-21,jan.,2007 

[2]] Jie Liu and Ping Zhou, Senior Member, IEEE, 

“A Novel Myoelectric Pattern Recognition Strategy 

for Hand Function Restoration After Incomplete 

Cervical Spinal Cord Injury” ieee transactions on 



G. Ambica et al, International Journal of Computer Science and Mobile Computing, Vol.4 Issue.10, October- 2015, pg. 197-200 

© 2015, IJCSMC All Rights Reserved                                                                                                        200 

neural systems and rehabilitation engineering, vol. 

21, no. 1, january 2013 

[3] A. T. Au and R. F. Kirsch, “EMG-based 

prediction of shoulder and elbow kinematics in able-

bodied and spinal cord injured individuals,” IEEE 

Trans. Rehabil. Eng., vol. 8, no. 4, pp. 471–80, Dec. 

2000. 

[4] J. G. Hincapie and R. F. Kirsch, “Feasibility of 

EMG-based neural net- work controller for an upper 

extremity neuroprosthesis,” IEEE Trans. Neural Syst. 

Rehabil. Eng., vol. 17, no. 1, pp. 80–90, Feb. 2009.  

[5]  L. Dipietro, M. Ferraro, J. J. Palazzolo, H. I. 

Krebs, B. T. Volpe, and N. Hogan, “Customized 

interactive robotic treatment for stroke: EMG- 

triggered therapy,” IEEE Trans. Neural Syst. Rehabil. 

Eng., vol. 13, no. 3, pp. 325–334, Sep. 2005 

[6]C. C. Tseng and S. C. Pei, “IIR Multiple Notch 

Filter Design Base on Allpass Filter,” IEEE 

Transactions on Circuits and Systems II: Analog and 

Digital Signal Processing, Vol. 44, No. 2, 1997, pp. 

133-136.  

[7]R. Wu, K. A. A. Makinwa, and J. H. Huijsing, “A 

chopper current feedback instrumentation amplifier 

with a 1 mHz 1/f noise corner andan AC-coupled 

ripple-reduction loop,” inIEEE Int. Solid-State 

CircuitsConf. Dig. Tech.Papers,Feb. 2009,pp. 322–

323 

 

 
ACKNOWLEDGEMENT 

The authors would like to thank 

Ms.B.Sujatha for the hardware and software 

development, useful discussion and data acquisition. 

 

BIBLIOGRAPHY: 

 
GADE AMBICA pursuing M.Tech in Lingayas 

Institute of Management &Technology, Vijayawada 

in the Stream of Electronics &Communication 

Engineering was born on 23
rd

 April 1992. She 

received graduation witha bachelor degree in 

Electronics & Communication Engineering 

Information from Amrita Sai Institute of Science & 

Technology, Kanchikacherla in 2013.  

 

 
 

Sujatha Bethapudi, M.Tech working as an Assoc. 

Professor in ECE Department at LINGAYAS 

INSTITUTE OF MANAGEMENT & 

TECHNOLOGY, Madalavarigudem, Vijayawada. 

She was born on 10
th

 June, 1979. Since her keen 

interest in Embedded systems, Communications, 

Processors and strong support from LIMAT, the 

author is involved in the development of monitoring, 

Communication Systems, Processor based 

applications and other automation applications for 

industries, Research & Development. 


