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Abstract- The capacity of computers to improve and expand both mental and physical capabilities and potential is no more 
the elite domain of science fiction writers. Soon it is going to be a reality, Brain Computer Interface technology will help to 
define the potential of humanity. BMI (Brain Machine Interface) systems are viable for motor disabled person who cannot 
move their limbs or are paralyzed. For such people BMI can serve as a boon as only by just thinking about the task it can be 
done with the help of EEG based robots. An automation system where humans will interact with the system through EEG 
signals using BMI concept.BMI uses brain activity to command, control, actuate and communicate with the automation 
system directly through brain integration with peripheral devices and systems. A brain actuated wheelchair will serve 
beneficial to the motor disabled person for moving from one place to another. Signals from brain will be acquired with the 
help of dry electrodes and those signals are processed in the system processor. The processed signal will be then applied to 
the Wheelchair depending on the instructions given by the person sitting on it. 
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I. INTRODUCTION 
 
A BRAIN–MACHINE INTERFACE (BMI) is a 
communication system that does not depend on the 
brains normal output pathways of peripheral nerves 
and muscles. It is a new way to communicate 
between a functioning human brain and the 
automation system. These are embedded interfaces 
with the brain, which has the potential to transmit and 
receive signals from the brain. This interface 
transforms mental decisions and reactions into control 
signals by analyzing the bioelectrical brain signals.  
 
It was once considered as a science fiction to link the 
machines directly with the brain, but now-a-days with 
immense development in the neuroscience it is 
possible to do so. And still the research is going on. 
Brain is a complex nervous system whose operation 
we will have to explore it in detail. By using new 
technology and hi-tech engineering, disabled person 
will be able to paint with the help of robotic arm, to 
fly an airplane, to drive an auto, etc. 
 
Various physiological activities of human will emit 
weak electricity; the brain is composed of brain 
neurons. Therefore, the brain signal is biological 
signal associated with brain, i.e. brain waves. The 
activity of Brainwave has certain laws, which is 
corresponding with the brain's consciousness in some 
degree, when people are at different states of joy, 
anxiety, drowsiness, the frequency of brainwave will 
be significantly different. BMIs provide new output 
pathways for the brain by translating measurements 
of brain activity into inputs for an external device. 
These output pathways typically function in one of 
two different ways: process control and goal 
selection. In process control, measurements of brain 
activity are used to specify an immediate action to be 

taken, such as moving a cursor to the left or to the 
right. In goal selection, measurements of brain 
activity are used to specify the desired output after a 
sequence of actions, such as the location at which the 
cursor should end up. 
 
Signal Recordings of brain activity used by BMI can 
be either invasive or non-invasive. Invasive BMIs 
require surgery to embed electrodes directly or inside 
cortex, whereas noninvasive BMI do not do so. 
Noninvasive BMI can use various brain signals as 
inputs, such as electroencephalogram (EEG), 
magneto encephalogram (MEG), Blood oxygen level 
dependent (BOLD) signals and (de) oxyhaemoglobin 
concentrations. Due to the cost and convenient use in 
practice, EEG has been the most popular signal that is 
used to develop BMI systems.  
 

 
Fig1.  The Structure of BMI System 

 
The basic idea of BMI is to translate user produced 
patterns of brain activity into corresponding 
commands. A typical BMI (Fig 1) is composed of 
signal acquisition, signal analysis and automation 
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system [3]. The key technology of BMI is to convert 
the EEG input of the user into a control command. 
The very important part of BMI research is to adjust 
the mutual adaptation relationship between the human 
brain and the BMI system, i.e. to find a suitable 
signal processing, making nerve signals convert into 
the command or an operation signal that can be 
recognized by the computer in real time, quickly and 
accurately by means of BMI system. 
 
BMI gives direct pathway between human and 
physical devices which can be done with the help of 
biological signals. EEG is one such biological signal. 
BMI systems are viable for motor disabled person 
who cannot move their limbs or are paralyzed. For 
such people BMI can serve as a boon as only by just 
thinking about the task it can be done with the help of 
EEG based mobile robots.  
 
EEG based robots can serve as powerful aids for 
severely disabled people in their daily life, especially 
to help them voluntarily. Brain controlled mobile 
robot require higher safety since they are used to 
transport disabled person. Thus, the BMI systems that 
are used to develop these robots need better 
performance. 
 
The paper is organized as follows-In the first part of 
the paper introduction about the paper has been 
given. Second part explores about the objective and 
research methodology i.e. exactly how the proposed 
system will work and the differentiation of various 
parts in them. 
 
Lastly the expected outcome about the suggested 
paper has been given ending with the conclusion. 

 
II. OBJECTIVE 
 
The main objective of the proposed work depends on 
three tasks viz., signal acquisition, signal processing 
and Automation System. The schematic view of these 
three tasks is as shown in Fig 2 [8]  
 
Signal Acquisition: EEG signals can be collected 
with the help of dry electrode, then transmitted to the 
amplifier, generally about a magnification of 10,000 
times, after pretreatment, including signal filtering 
and A/D conversion, the signals finally are converted 
into a digital signal stored in the computer. 
 
Signal analysis: With the use of FFT, specific 
characteristics related with subjects’ intent can be 
extracted from pre-processed EEG signal; then, sent 
classification, the output can be an input of controller. 
 
Automation system: Convert the classified as the 
actual operation, the movement of the mechanical 
hand, the input of letter, the control of wheelchair or 
the TV etc. 

 
Fig. 2 Schematic view of BMI showing main three tasks of 

Signal acquisition, Signal Processing and Controller[8] 
 

III. LITERATURE REVIEW 
 
Recently, research and development of brain-
controlled robots have received a great deal of 
attention because of their ability to bring back to 
people with devastating neuromuscular disorders and 
improve the quality of life and self- dependence of 
these users. It includes various applications such as a 
cursor on the screen [4], selecting letters from virtual 
keyboard [5], browsing internet [6], and playing 
games [7].  
 
One such application where author presents an 
interface for navigating a mobile robot that moves at 
a fixed speed in a planar workspace[1], with noisy 
binary inputs that are obtained asynchronously at 
low- bit rates for human user through an 
electroencephalograph(EEG). This paper is actually a 
simulation based paper. 
 
The brain- computer interface (BCI) mouse based on 
P300 waves in electroencephalogram (EEG) signals 
is explained in [2].The system presents two unique 
features: it completely dispenses with the problem of 
detecting P300s (a notoriously difficult task) by 
logically behaving as an analogue device (as opposed 
to a binary classifier), and it uses a single trial 
approach where the mouse performs an action after 
every trial (once per second). 
 
A portable brain-computer interface (BCI) system for 
the inner ideas expressing by voice is designed and 
fabricated in [3]. The dryelectrode is used in this 
system to record Electroencephalography (EEG).The 
EEG signal is recorded by the dry electrode, and then 
amplified, processed successively by the application 
specific integrated circuit (ASIC), and the obtained 
processed signal can be used to control the external 
output equipment. 
 
The same concept of BMI as explained in these 
papers above is going to be used in the proposed 
work. BMI can be used to develop such an 
automation system where motor disabled person will 
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be able to move from one place to another. The 
person who have motor disabilities and are paralyzed 
are not able to move any of his limbs so in such a 
condition this proposed system will be a boon to 
them. They have to only think of certain direction 
where they want to move and thus the system will 
take them to that particular direction. A brain 
controlled wheelchair may serve as an application to 
them. The detail explanation of the proposed system 
is explained further in the Research methodology 
section. 

 
IV. RESEARCH METHODOLOGY  

 

 
Fig. 3 Simple Block Diagram 

 
The architecture for the proposed work is as shown in 
the Fig. 3. The block diagram can be classified into 
three sub blocks using the methodology as follows: 
 

 
Fig. 4 Proposed Architecture 

 
The Op-amp device will try to amplify the signal. 
This amplified signal will then pass on to the notch 
filter as the signal coming from the brain will contain 
lot of noise. Thus by using filters we will be able to 
increase the accuracy of the system. This analog 
signal after conversion from analog to digital using 
ADC convertor will be passed on to the logical 
circuit. The logical circuit will process the signal and 
according to the signals stored in the system, 
comparison between the signals will take place and 
the output of the logic circuit will be generated. 
 
System Processor: The output generated from the 
input block will be fed to the system processor, where 
signal processing of the output signal will take place 
via communication protocol. The signal will be pre-
processed i.e. co-learning of the signal will take 

place. Co- Learning is nothing but training those 
acquired signals. Then the signal will be extracted 
and then will be classified according to mining. The 
signal processing task is accomplished in the system 
processor. Single trial analysis also takes place in this 
block only. Single trail analysis is the process where 
only single signal is considered for processing, co-
learning. 
 
Output Block: The signal from the system processor 
is then fed to the output block which is nothing but 
the controller of the system or the automation system. 
The signal is fed to the logical circuit and then to the 
motor control through relay driver. 
 
V. EXPECTED OUTCOME  
 
The goal is to develop systems capable to help people 
with different motor disabilities. The proposed 
system uses EEG-based signals for commanding 
robotic wheelchairs. A robot wheelchair is useful for 
people with motor disabilities in both lower and 
upper extremities, due to paralysis or amputation. 
People who are paralyzed need an efficient method to 
communicate and control. EEG signals are generated 
by the contraction of the human-body muscles. They 
are currently being used to command robotic devices 
like manipulators (robotic arms and hands) and 
mobile robots (robotic wheelchairs). Mobile robots 
require higher safety because they carry person. 
Hence higher accuracy in performance of the mobile 
robots is required.  
 
The system will carry the person where he wants to 
go. The signals from the brain are passed to the 
system processor after acquiring the EEG signals 
with the help of dry electrode. The system processes 
these signals and is given to the automation system. 
Hence the motor disabled persons will be able to 
move. 
 
CONCLUSION 
 
The Research and development of brain-controlled 
robots have received a great deal of attention because 
of their ability to bring back to people with 
devastating neuromuscular disorders and improve the 
quality of life and self- dependence of these users. 
The proposed architecture displays the hardware 
components used in the system. Input, system 
processor and output are the three main blocks of the 
architecture. This design approach is the basic 
approach for any brain machine interface.  
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