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Abstract— It is difficult for a person with physical disabilities 

for movement from one place to another without assistance. 

This project aims at helping them to move from one place to 

another with the help of brainwaves. Brain Computer 

Interface (BCI) is the technology used for the project. This 

technology uses Mu waves emitted by the brain, which sends 

a signal to the wheelchair for controlling movement. The 

successful implementation of the above project will help the 

physically challenged with easy movement from one place to 

another using the concept of Electroencephalography (EEG). 
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I. INTRODUCTION 

Robots have become an important part of human lives in 

many ways. They assist humans in all the different types of 

activities, be it entertainment or for professional purpose. 

Using robots assisting physically challenged people can be an 

effective way of using technology. A healthy person can 

move around by himself, but a disabled person has many 

physical limitations. Many techniques such as eye tracking, 

stick etc. are used, but they have some limitations. A  Brain 

wave controlled robot can be an effective way of overcoming 

the limitations. In this technique, the brain sends signal to 

various devices which help to drive the robot.  

There are two types of Brain Computer Interface 

techniques, one invasive technique and the other is non-

invasive technique. In invasive technique, we need to insert 

the electrodes in the cortex of the brain. This may be harmful 

for the person to be operated on. Hence, the non-invasive 

technique is used to overcome the drawbacks of invasive 

technique. Electroencephalography (EEG) is a non-invasive 

technique. In the non-invasive technique, a dry electrode is 

used to receive the signals emitted by the brain. The electrode 

is placed on the scalp of head. This electrode senses the signal 

and transmits this signal to physical devises with the help of 

a transmitter. The voltage generated by this signal ranges 

from 1 microvolt to 100 microvolt. We use Mu waves for the 

implementation of this project. These waves are found on the 

frontal position of the brain. Mu waves are frequencies of the 

brain ranging from  9 Hertz to 11 Hertz.  

II. TECHNOLOGIES USED 

Brain Computer Interface: Brain Computer Interface acquire 

the signals, process them, turn them  into instructions that are 

transmitted  to physical devices which act according to the 

instructions.  BCI can be used to assist people with disorders 

such as amyotrophic lateral sclerosis, cerebral palsy, stroke 

or spinal cord injury.  BCI do not use peripheral nerves, 

muscles or output paths of the brain. A voice activated or 

muscle activated device is not a BCI. A BCI is uses only 

brainwave signals. Signal acquisition is done by the electrode 

or the sensor placed on the scalp of head. The needed signal 

is extracted and sent to a processor for processing the signal. 

The processed signal is converted into commands which are 

used to perform actions. 

Atmega8:  It has 8 Kb of flash program memory, 512 

bytes of EEPROM, 1 Kb internal SRAM. It has two different 

external interrupts. Three internal timers are available with 

two 8-bit and one 16-bit. It is reprogrammable upto one 

thousand times 

Accelerometer: An accelerometer indicates the tilt 

of the head with respect to the surface of the earth. This tilt 

gives indication as in which direction we are supposed to 

move towards. The accelerometer helps in giving the 

direction of motion to the wheelchair. 

NeuroSky Sensor:  The NeuroSky sensor is used to 

detect the mind waves. It has a dry electrode sensor which is 

placed above the left eye. This sensor processes the signal and 

transmits it to the processor via a Bluetooth. Module. 

Other technologies: L293D Motor Driver is used to 

drive the motor fitted in the wheelchair according to the 

inputs from the processor and the accelerometer. A Bluetooth 

module is used to receive the signal from the NeuroSky 

sensor and transfer it to the Atmega8 processor for further 

processing. 

III. METHODOLOGY 

Proposed system mainly depends upon EEG waveforms. 

Brainwave sensor, Bluetooth module,Atmega 8 Controller 

and accelerometer, which are the key parameters of the 

system. Figure 1 illustrates conceptual diagram of it.  

 
Fig. 1: Proposed Model 

1) The NeuroSky Sensor: Sensor is placed on the head. The 

sensor electrode is adjusted to be placed just above the 

left eye to effectively collect the brainwave signal. The 

clip of ground pin is connected to the ear. This provides 

grounding to the circuit. The electrode senses the 

brainwave signal and passes it to the in-built Bluetooth 

transmitter. The Bluetooth transmitter of the NeuroSky 

sensor sends the data packets to the receiving Bluetooth 

module which is placed on the development board.  
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Fig. 2: NeuroSky Sensor 

2) The Bluetooth receiver module passes on its data to the 

Atmega8 processor placed on the development board. 

3) Accelerometer commands the direction of motion 

according to the tilt recorded by the accelerometer. The 

data acquired by the accelerometer is given to the 

Atmega8 microcontroller which is placed along with the 

accelerometer. The data in the accelerometer is 

processed by the Atmega8 processor and is given to the 

RF transmitter circuit for transmission to the RF receiver 

which is placed on the development board. The RF 

receiver on the development board receives the signal 

sent by RF transmitter placed with the Accelerometer 

and thus the wheelchair moves in the direction of head 

movement 

4) The Atmega8 processor at the development board 

processes the signal received by the Bluetooth module 

and from the RF receiver circuit. 

5) The instructions generated by the Atmega8 processor is 

sent to L293D motor driver which drives the motor 

placed in the wheelchair to be moved.   

IV. RESULTS 

 
Fig. 3: Wheelchair prototype 

 

1) LED’S are placed on the motor driver to indicate the 

level of concentration of the user. We are using 4 LED’S 

having a split up of 25% of level of concentration. For 

eg. Suppose, at a particular instant a person has 65% 

level of concentration then it will indicate 3 LED’S are 

glowing and so on. 

2) With the above mechanism, It has been observed that 

when we focus on something, our mind relaxes and our 

concentration level is boosted and the speed of the 

wheelchair is more and when it wanders out of focus then 

the concentration level drops down, thus reducing the 

speed.  

V. CONCLUSION 

The successful implementation of the model will help 

physically challenged people and people with neuro vascular 

disorders to  move easily by using brainwaves. As there is no 

standard speed, the user can easily stop the wheelchair by 

reducing his concentration level and also control direction by 

his head movement 
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