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Abstract 

 

The extent to which humans can interact with machines is significantly enhanced through inclusion of 

speech, gestures, and eye movements. However, these communication channels depend on a functional 

motor system. As many people suffer from severe damage of the motor system resulting in paralysis and 

inability to communicate, the development of brain-machine interfaces (BMI) that translate electric or 

metabolic brain activity into control signals of external devices promises to overcome this dependence. 

People suffering from these conditions can use their brain waves to control prosthetic devices or 

exoskeletons. The proposed project uses brain waves in combination with other bio signals to significantly 

enhance the ability of people with a disabled system to interact with assistive machines. These signals can 

be read by using a sensor named electroencephalogram (EEG). According to the readings interpreted by 

the device, an alarm is made to ring and also a SMS will be sent to the respective caretakers. The most 

essential requirements of the patient can be satisfied without delay and this helps the caretaker to assist the 

patient regularly. Also, we have included the automation of the patient’s room by controlling the essential 

electrical equipments like lights, fans, etc.  

 

 

1. Introduction 

 

 

 Our Human Brain is highly complex and is made up of about 100 billion neurons. There are 

many types of neurons in our brain such as motor neurons, sensory neurons. These neurons get fired up 

while generating a response for a particular stimulus and generate an electrical signal. These electrical 

signals are not fully transferred from one neuron to another, but some part of it escapes and reaches the 

scalp. These signals are captured by the electrodes and used to control the device. Home Automation is an 

area where BCI can be used and our entire house can be controlled simply by our brain. BCI is a direct 

communication pathway between an enhanced or wired brain and an external device. Brain computer 

interface can be classified into three main groups-invasive, semi-invasive and non- invasive. In invasive 

BCI systems, the EEG sensing device are directly placed on human brain through critical surgery. In semi-

invasive BCI system, the EEG sensing device is placed on our skull, directly on top of human brain [Jae-

Ho2016]. In non-invasive BCI system, the EEG sensing device is placed outside our brain and is considered 

by far the most practical safest BCI system [Jan2017]. We have proposed a home automation system using 

BCI. Using this technology, the life of people would be further simplified, physical efforts would be 

considerably reduced and it would also prove as a boon for physically disabled people. 

 

 

2. Methodology 

 The proposed project uses brain waves in combination with other bio-signals to significantly 

enhance the ability of people with a disabled system to interact with assistive machines. The signals can 

be read by using a sensor named electroencephalogram (EEG). According to the readings are interpreted 

by the device, an alarm is made to ring and also a SMS will be sent to the respective caretakers. The most 

essential requirements of the patient can be satisfied without delay and this helps the caretaker to assist the 

patient regularly. Also, we have included the automation of the patients’ room by controlling the essential 

electrical equipments like lights, fans, etc. Brainsense module is used to take brainwaves and these 

brainwaves are processed by Matlab. A GUI is developed using Matlab and these are selected using the 

spike created in case of eye blink. 
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I. Block Diagram 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

II. Working 
 

 Our BCI system captures the electrical signals from the forehead position. The electrodes will 

then send the signals to the amplifier and filter circuit wherein the signal is amplified and unwanted noise 

and signals are filtered out. The analog signals are then converted into digital signals by the inbuilt ADC 

of Arduino. Since the electrical signals are taken from the forehead position near the eyes, they contain 

data regarding the eye movement. Thus, we obtain the eye blink count from the obtained electrical signal. 

The micro controller processes the signals based on the following logic:  

 

1. Whenever we blink, EEG waves will encounter a peak.  

2. This peak value is set as threshold value.  

3. If we blink, the output of the ADC goes beyond the threshold value, the Arduino counts it as a blink. 

4. The moment we blink, the timer of the microcontroller will start. 

5. If we blink a certain number of times in a certain interval of time, the micro controller will enable  

    the relay switches.  

6. Depending on which relay switch is provided with the control signal, the respective device turns on.  

 

III. Hardware 
 

EEG Sensor  

 

      An EEG sensor detects the electrical activity in the brain with the help of small electrodes which are 

placed at appropriate positions on the scalp. These EEG signals detected by the sensor consist of various 
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bands, whose amplitude normally lies between 0.5 and 100μv. It shows difference under varying mental 

states. 

 

 Eye Blink Sensor 

 

      This Eye Blink sensor is IR based. The Variation across the eye will vary as per eye blink. If the 

eye is closed means the output is high otherwise output is low. This to know the eye is closing or opening 

position. This output is given to logic circuit to indicate the alarm. This can be used for project involves 

controlling accident due to unconscious.  

 

 Heartbeat Sensor  

 

      Heart Beat can be measured based on optical power variation as light is scattered or absorbed during 

its path through the blood as the heart beat changes. It measures the change in volume of blood through 

any organ of the body which causes a change in the light intensity through that organ.  

 

 Temperature Sensor  

 

     Working principle is, the resistance depends upon temperature. When temperature changes, the 

resistance of the thermistor changes in a predictable way.  

 

 GSM Module  

 

      GSM /GPRS Modem-RS232 is built with Dual Band GSM /GPRS engine- SIM900A, works on 

frequencies 900/ 1800 MHz The Modem is coming with RS232 interface, which allows you connect PC 

as well as microcontroller with RS232 Chip (MAX232). The baud rate is configurable from 9600-115200 

through AT command. The GSM /GPRS Modem is having internal TCP/IP stack to enable you to connect 

with internet via GPRS. It is suitable for SMS, Voice as well as DATA transfer application in 2M interface. 

The onboard Regulated Power supply allows you to connect wide range unregulated power supply. Using 

this modem, you can make audio calls, SMS, Read SMS; attend the incoming calls and internet etc through 

simple AT commands [Masayuki2018].  

 

 Buzzer Module  

 

     The buzzer module takes as input the output from the microcontroller. If the amplitude of beta waves 

exceeds beyond a normal limit the buzzer or alarm is made to ring.  

 

 LCD Display 

 

      LCD module is used to display the recordings of heartbeat sensors, temperature sensors and eye 

blink sensor.  

 

 Microcontroller 

 

      It takes input from EEG sensor, heartbeat sensor, eye blink sensor and temperature sensor. It gives 

input for LCD display, GSM module and the buzzer module. 

 

 Relays 

 

       Like relays can be used as an electrically operated switch. They can switch AC or high voltages (such as 

mains electricity) and they are usually a good choice for switching large currents (> 5A).  
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IV. Circuit Diagram 

 

 

 

 

The above figure shows the circuit diagram of our project. In our project we are choosing an Arduino 

UNO Microcontroller. It has 6 analogue pins and 11 Digital GPIO pins. 1k.ohm resistor was connected to 

the transistor’s (BCM547) base pin. This is act as the data pin for relay. The transistor’s collector pin was 

connected to the ground. And Emitter pin was connected to the relay’s Ground. When we give a Data to 

the transistor the ground supply was moved to the relay [Anton2016]. Then the relay is activated. The 

transmitter pin of GSM module connected with receiver of the Arduino and receiver pin of GSM is 

connected with transmitter pin of Arduino. Finally, the brainwave sensor will communicate to the PC with 

using of Bluetooth. And the PC was connected to the Arduino using serial communication with USB. 

 

V. Application 
 

 This project provides an adaptive, sustainable platform for electronic healthcare services 

increasing the computer-based diagnosis standard for medical decision support services. Brain mapping 

interface technology represents a highly growing field of research with application systems. BMI enabled 

technology enable applications that would uplift the quality of healthcare. Exemplary applications include 

assisted living for the elderly, ease of living, etc. 

 

3. Conclusion 

 

 Our proposed method has very important scope in future. It is quite probable that in the future most 

of our appliances will be controlled directly through our wishes or the brain and this project stands as an 

affirmation to that vision. Signals from the brain can be further studied and the technology can be refined 

to bring about more specific results. The scope of the project was primarily to establish control through no 

physical motion on part of the user and it has been successful in doing so but it has also laid a foundation 

for many applications which would greatly improve the standard of life for all. It can be implemented by 

using EEG headset. With the proposed system of Brain Machine Interface (BMI) [Hong2018] for paralyzed 

people we can only turn on the alarms and send message to the caretaker as well as to automate his/her 

room.  

International Journal of Applied Engineering Research ISSN 0973-4562 Volume 15, Number 11, 2020 (Special Issue)
© Research India Publications.  http://www.ripublication.com

138



 
 

 

Reference 

 

[Jae-Ho2016] Jae-Ho Han, Seunagbae Ji, Chang Shi, seung-Beom Yu, “Recent Progress of non-invasive 

optical modality to brain machine interface: A review study”, IEEE 3rd International Winter conference 

on brain machine interface, 2016. 

[Jan2017] Jan Van der Spiegel, Milin Zhang, Xilin Liu, ‘‘The Next-Generation Brain Machine Interface 

System for Neuroscience Research and Neuroprosthetics Development’’, IEEE 12th International 

Conference on ASIC (ASICON), Conference Paper, Publisher: IEEE, 2017  

[Masayuki2018] Masayuki Hirata , Seiji Kameda , Jason Palmer , Hiroshi Ando , Takafumi Suzuki , Yinlai 

Jiang , Hiroshi Yokoi , Yasuharu Koike, “Clinical Application of Implantable Brain Machine 

Interface”, IEEE International Conference on Systems, Man, and Cybernetics (SMC), Conference 

Paper, Publisher: IEEE, 2018. 

[Anton2016] Anton Nijholt, “The Future of Brain-Computer Interfacing (keynote paper)”, 5th 

International Conference on Informatics, Electronics and Vision (ICIEV), Conference 

Paper , Publisher: IEEE, 2016. 

[Hong2018]Hong Gi Yeom, “Trends and Future of Brain-Computer Interfaces”, Joint 10th International 

Conference on Soft Computing and Intelligent Systems (SCIS) and 19th International Symposium on 

Advanced Intelligent Systems (ISIS), Conference Paper , Publisher: IEEE, 2018. 

International Journal of Applied Engineering Research ISSN 0973-4562 Volume 15, Number 11, 2020 (Special Issue)
© Research India Publications.  http://www.ripublication.com

139

https://ieeexplore.ieee.org/author/37086607012
https://ieeexplore.ieee.org/author/37086606980
https://ieeexplore.ieee.org/author/37086607885
https://ieeexplore.ieee.org/author/37402853000
https://ieeexplore.ieee.org/author/37085379989
https://ieeexplore.ieee.org/author/37086611076
https://ieeexplore.ieee.org/author/37086611076
https://ieeexplore.ieee.org/author/37085400594
https://ieeexplore.ieee.org/author/37276048900
https://ieeexplore.ieee.org/xpl/conhome/8615119/proceeding
https://ieeexplore.ieee.org/author/37267492300
https://ieeexplore.ieee.org/xpl/conhome/7746853/proceeding
https://ieeexplore.ieee.org/xpl/conhome/7746853/proceeding
https://ieeexplore.ieee.org/author/37086836912
https://ieeexplore.ieee.org/xpl/conhome/8710443/proceeding
https://ieeexplore.ieee.org/xpl/conhome/8710443/proceeding
https://ieeexplore.ieee.org/xpl/conhome/8710443/proceeding

