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Abstract: Elderly and disabled people needs proper care at a 

right time in order to improve their quality of their life. It is 

appropriate for them to use a mechanical wheel chair but 

difficult to use by these people. To provide an easy movement, the 

designing of intelligent wheel chair is required. Using Brain 

Computer Interface(BCI), brain wave control wheel chair is 

controlled directly by the brain. The direct communication 

between brain and wheel chair is enabled by Brain Computer 

Interface (BCI). The mobility of these persons can be enhanced 

by using the Electroencephalogram (EEG) signal based 

movement of the wheel chair. Mindflex P2369 headset is used for 

capturing the EEG signal. EEG signal is transmitted by headset 

wirelessly via Bluetooth. Based on the EEG concentration, the 

direction of wheel chair can be determined using signal 

processing techniques. Atmega 328 microcontroller is 

programmed to act as BCI controller. Depending on the brain 

concentration values, the control commands will be transmitted 

and based on the human thoughts, the wheel chair will be moved. 

 

Keywords:  Electroencephalogram (EEG), Brain computer 

interface (BCI), Bluetooth, Lab VIEW and Microcontroller. 

I.  INTRODUCTION 

Millions of interconnected neurons are present in the 

human brain. Thoughts and emotional states are denoted by 

the pattern of interaction between these neurons. Different 

electrical waves are produced by the change of pattern that 

vary according to the human thoughts. The brain wave 

sensor senses all these electrical waves and converts the data 

into packets and transfer through Bluetooth. A brain 

controlled wheel chair is one of the steps towards prime 

utilization of robot in human life. A healthy person can 

operate a wheel chair with the help of joystick, keyboard 

etc. But a person who does not have control on their muscle 

are not able to use these. Brain computer interface (BCI) has 

been established in order to overcome such challenges that 

by pass all conventional methods of communication and 

directly interface brain of human beings with the 

communication devices. Brain directly sends the command 

to the physical devices in proposed system [8]. 

The brain computer interface technique acts as a 

communication system that helps the person to operate the 

external devices by measuring and analyzing the electrical 

brain activity (EEG) that is controlled by his or her own 

thoughts. 
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Table. 1 The Frequency Band of an EEG Signal [9] 

EEG Band Frequency 

Γ (30-100) Hz 

Β (12-30) Hz 

Α (8-12) Hz 

Θ (4-7) Hz 

Γ (0.5-4) Hz 

 

 

 

Fig. 1 This Frequency bands of EEG signal [9] 

The EEG signal shows the collection of multiple action 

potentials of single neurons, which is acquired in one 

electrical wave and are  arranged in different frequency 

bands as in Table(1) and presented graphically in Figure(1). 

The strength of these brain waves varies all over the day, 

that is different EEG bands dominates each other based on 

the brain activity and its degree of awakens. For example, 

the (β) wave will be the most influential in the EEG signal 

when the brain is in awake and alert state, while if the brain 

is in awake and at rest state the  (α) wave will be the most 

influential. The EEG signal will turn to lower frequency 

bands if the brain is in sleep or near sleep state like (θ) 

wave. The α waves plays a significant role in the encoding 

of the limb movements.  

Here, the raw EEG signal that is processed and recorded 

from the Mindflex sensor in the LabVIEW environment is 

discussed. The control commands are passed to the wheel 

chair through Bluetooth transmission.  These mind wave 

sensors are useful in Brain control interface (BCI) and neuro 

feedback but not for clinical purpose.  
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This project has an effective brain signal system using 

LabVIEW platform, Brain wave sensor and Atmega 328 

processor. Using the brain wave sensor, the concentration 

level of the subject should be found initially. The brain wave 

sensor unit calculates the concentration level and compares 

it with the minimum concentration level of human whenever 

the person wants to move forward. In the proposed wheel 

chair modification of the manual wheel chair is done by 

mechanically coupling motors to rear wheels there by 

making it an electric wheel chair. The active rear wheels are 

rotated by motors to the orientation and the current driving 

directions are similar to each other.  

A differential drive uses two motors on either side of the 

wheelchair and a castor wheel on the front. When both the 

Left and Right Motors are forward biased, the wheelchair 

moves forward. For turning the wheelchair right, the Right 

Motor is given forward bias and the Left Motor is given 

reverse bias. Forward bias on the Left Motor and reverse 

bias on the Right Motor turns the wheelchair left. The 

duration and hence the degree of turn is controlled by the 

mind wave signals from the user. The most important 

features of this system over the other conventional systems 

is that they are of low cost which uses Bluetooth interface 

between the arduino and the Mindflex headset. This is also 

greatly helpful for the disabled people as it wipes out the 

demarcation between the able and disable. 

II.    EXPERIMENTAL SETUP 

 

Fig. 2 Block Diagram of the proposed system 

In this proposed system, Mindflex p2639 brain wave 

sensor is used which has a built in Neurosky EEG processor 

to analyze the EEG signals. 

 The specifications of this are mentioned in Table II. This 

proposed EEG sensor are 2.79cm x 1.52cm x 0.25cm. 

Table. 2 Specifications of The Sensor 

 

 

The simple dry electrode gives an excellent signal quality. 

No preparation is required with a sampling frequency-512 

bits per second and a frequency range of 3-100Hz. The EEG 

electrode is placed above the left or right eye on the 

forehead. The Ground and reference electrodes located 

behind the ear or at the earlobe. It measures, 

•   Raw brainwave signal  

•   Processing and output of EEG power spectrums (Alpha, 

Beta, etc.) 

•   Eyeblink detection 

The brain wave raw data will be received by the 

Microcontroller (Atmega 328) and is transmitted to the 

receiving end via Bluetooth module HC05. The receiver end 

has another Bluetooth module which is connected to the 

wheel chair and initiates the movement based on the 

concentration of the subject. 

Wheel chair control mechanism: 

The output of the sensor need to develop is a wheel chair 

this includes 5volt DC gear motor that are driven by motor 

driven IC as they require hand some amount of current, 

which the microcontroller is unable to provide so external 

source is needed to supply the current. For making the wheel 

chair totally wireless the system need to put that external 

source on the chassis and the microcontroller is to be 

supplied from the same supply source. Thus it can drive the 

two motors in forward and reverse direction from the 

concentration of the subject via the IC.  

III.    RESULT AND DISCUSSION 

In this section, the testing results ensure the reliability of 

the dry sensor and the circuits for acquiring EEG signals in 

daily life. Brain signals control the physical devices by the 

desired results obtained. The brain wave sensor senses the 

EEG signals and it is checked using the EEG lab software. 

When the procedure is completed for moving the wheel 

chair, run command is given in the LabVIEW. As shown in 

Fig. 2. 

 

Fig.  3 Lab VIEW Program for signal acquisition 

As the result of the command given the signals obtained 

from the sensor through the subject was observed to be an 

output comprising 11 channels as shown in Fig.3. Various 

types of filters are available in LabVIEW to filter the 

biomedical signals basically IIR and FIR filters.IIR filters re 

designed to provide the nonlinear phase response and FIR 

filters are designed to provide the linear phase response.  

 

 

 

 

 

SL 

No 

Type of electrode Dry electrode 

1. No. of. Channels One with three contacts 

EEG,REF and GND 

2. Location Frontal 
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An FIR filter is used here to have a flat frequency 

response and used to extract the different frequency bands 

such as Delta, Theta, Gamma, Beta and Alpha in a single 

wave form as shown in Fig.4. 

 

Fig. 4 channel output from the sensor 

 

Fig. 5 Filtered signal output 

To analyze and measure the raw data from the sensor, the 

output was taken as a text file and was processed using the 

EEG lab software and they were plotted as frequency and 

time As shown in the Fig. 5 and Fig. 6 

 

Fig. 6 Time plot 

 

Fig. 7 Frequency Plot 

Further analysis of the signals were made depending on 

the concentration of the subjects. Whenever the subject has 

a higher concentration with his or her closed the signals 

obtained had higher frequencies whereas the signals 

obtained when the subject had lower concentration 

displayed lower frequency as shown Fig.7 and Fig. 8. 

Lower Concentration Output 

 

Fig. 8 Lower concentration signal output 

Higher Concentration 

 

Fig. 9 Higher concentration signal output 

When the concentration value is detected i.e., either high 

or low the direction is selected (forward or reversed) 

depending on which the wheel chair moves. The plot of the 

concentration values are obtained with respect to time as 

well as frequency in EEG lab.  

IV. CONCLUSION 

This paper  demonstrate the design and application of 

controlling the wheel chair using EEG based signal using 

non-invasive type of brain computer interface. The usage of 

gel is not essential as it consist of Mindflex brain wave 

sensor with a dry electrode and reference ear clip. The idea 

of using brain signals to control the physical devices helps 

the paralyzed and physically challenged people to do their 

work independently. For controlling purpose, remotes was 

used in existing techniques which were not cost effectives. 

Further, in industries the whole manual control system and 

risk environment would be replaced with human mind 

control technique. 
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