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Abstract: Brain Computer Interface (BCI) 

are systems that can bypass conventional 

channels of communication to provide, 

direct communication and control between 

the human brain and physical devices by 

translating different patterns of brain 

activity into commands in real time. In 

thispaper a brain controlled vehicle based 

on BCI is proposed.  To control the Robot, 

EEG and Eye Blinking signals are needed. 

The proposed systemuses a simple 

unipolar electrode to record EEG signal 

from the forehead to construct a BCI 

which primarily controls electrical Robots 

through ZIGBEE. Here, the brain wave 

signals are analyzed. Human brain consists 

of millions of interconnected neurons. The 

pattern of interaction between these 

neurons is represented as thoughts and 

emotional states. According to the human 

thoughts, this pattern will be changing 

which in turn produce different electrical 

waves. A muscle contraction will also 

generate a unique electrical signal. All 

these electrical waves will be sensed by 

the brain wave sensor and it will convert 

the data into packets and transmit through 

Bluetooth medium. Level analyzer unit 

(LAU) will receive the brain wave raw 

data and it will extract and process the 

signal using MATLAB platform. Then the 

control commands will be transmitted to 

the vehicle module to process. 

 

Keywords: Brain Computer Interface 

(BCI), Level Analyzer Unit (LAU). 

 

I INTRODUCTION 

 

The mind control robot records 

andprocesses brain electric activity. The 

motivation behind this paper resides in 

creating low cost products for medical 

applications including medical instruments 

required for diagnosing physiological 

diseases and instruments for aiding 

paralyzed patients. Sleep deprivation has 

become the focus of health and safety 

concern. The mind control robot can be 

used to aid drivers and operators who must 

stay alertconsistently for longer periods of 

time. Drowsiness is a transition state 

between sleep and awakening duringwhich 

a decrease in vigilance occurs. It is one of 

the main reasons behind thousands of 

crashes and injuriesannually. This can be 

prevented by constantly processing 

operator or driver’s mind activity, 

extractinginformation pertaining to 

drowsiness and generating signal when 

drowsiness is detected. 

 

II EXISTING SYSTEM 

 

A reliable system that uses handgestures to 

control a wheel chair is presented. The 

control actions are generated by gestures 

of a bare or gloved hand. The gestures are 

recognized andidentified in a scale, 

position, orientation and skin color 

independent manner. Yet the position and 

orientation of the hand gesture for motion 

control are used for speed and steering 

angle control. The interface works equally 

well with either of the hands and can be 

interchanged anytime without any changes 

to the system. The hand gestures are 

organized in a hierarchy taking into 

account the ergonomics, reliability of 

identification and the mode of operation. 

 

III PROPOSED SYSTEM 

 

Any biometric authenticationsystem 

consists of four primary modules; data 

acquisition, pre-processing, feature 
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extraction and classifier module. The 

proposed system having therobot which 

act as a wheel chair, controlled by an 

biometric instrumentation control i.e., 

brain wave sensor presents the first 

working prototype of a brain controlled 

wheelchair able to navigate inside a typical 

office or hospital environment [3]. This 

Brain Controlled Wheelchair (BCW) is 

based on a slow, but having interface with 

brain wave sensor. To circumvent the 

problem caused by the low information 

rate of the EEG signal, a motion guidance 

strategy providing safe and efficient 

control without complex sensors or sensor 

processing is proposed. 

 

A) BRAIN COMPUTER 

INTERFACE(BCI) 

 

This paper discussabout a brain controlled 

robot based on Brain Computer Interfaces 

(BCI). According to thehuman thoughts, 

this pattern will be changing which in turn 

produce different electrical waves.BCIs 

are systems that can bypass conventional 

channels of communication (i.e., muscles 

and thoughts) to provide direct 

communication and control between the 

human brain and physical devices by 

translating different patterns of brain 

activity into commands in real time. With 

these commands a mobile robot can be 

controlled. The intention behind this work 

is to develop a robot that can assist the 

disabled people in daily life to do some 

work without depending on others. Here, 

the brain wave signals are analyzed 

[1].Human brain consists of millions of 

interconnected neurons.The pattern of 

interaction between theseneurons are 

represented as thoughts and emotional 

states. With IR sensor, the eye movement 

is tracked and motion of the robot is 

controlled. Fig. 1 shows the Brain 

Computer Interface system. 

 

 
Fig. 1: Brain Wave Sensor 

 

B) BRAIN PROCESS 

MODIFICATION 

 

BCI technologies can also modify brain 

processes or states of the user potentially. 

Methods such as neuro feedback allows 

individuals to adjust own brain function is 

an attempt to attain a more desirable state. 

As sensor technologies and analytical 

approaches improve the potential benefits 

of neuro feedback. There are multiple 

potential applications of these methods, 

although the most promising would befor 

training and rehabilitation. Existing 

research shows that it is possible to 

discriminate between the brain processes 

of novices and those of experts at various 

tasks that are either physically demanding 

or that require considerable concentration. 

Such information could be used to gauge 

an individual’s have brain processing 

similar to that of an expert performer [2]. 

A similar concept for applying brain-

process modification is the rehabilitation 

of neural ailments or damage, such as that 

caused by a stroke. Some mental ailments, 

particularly affective disorders such as 

depression, may be treatable through an 

individual modulating mental states with 

help of an advanced neuro feedback based 

BCI. Finally, it may be possible to delay 

ageor ailment related neural degradation 

through entering specific brain states. 

 

In addition to neurofeedback based 

approaches, future brain-process 

modification BCI technologies could be 

developed that are based on neural 

stimulation. While much of the current 

neural stimulation research is based on 

invasive probes, there are potentially 

valuable non-invasive neural simulation 

International Journal of Pure and Applied Mathematics Special Issue

232



techniques based on direct current, 

magnetic fields, ultrasound, or infra-red 

light. By combining future high-resolution 

neuralsimulationtechnologieswithanadvan

cedneuro feedback based BCI, neural 

simulation couldassist the user in 

achieving desired brain processing through 

the simulation or suppression of activity 

inbrainregionsofinterest. This 

coulddrasticallyimprovetheperformanceoft

heneuro feedback based brain process 

modification. A considerable higher risk 

would be for the system to use neural 

simulation toplace the user into the 

appropriate brain state for therelevant task 

the user is performing, although thiswould 

require considerable improvements in 

neural state detection and autonomy, as 

well as a strongconsideration of the ethics 

involved. While the abilitytomodify brain 

processesshowstheincredible complexity 

of the brain and the large 

variationsbetweenpersonsinneuralprocessi

ngsuggests that it may be difficult to 

determine optimalneural goal states for a 

specific individual. Further, 

asneuralfeedbackisstilllargelyunexplored,t

hepotential impact of this type of training 

on other tasks is notwellunderstood.These 

factors suggest thatwhile brain processing 

modification BCIsmayenhancetraining and 

rehabilitation, it is unlikelythat these 

technologieswillrevolutionize

 thesedomains in the near term. 

 

C) MENTAL STATE DETECTION 

 

One of the recent commonthemes in BCIs 

is the detection and use of mental states, as 

opposed to specific instances of neural 

processing such as an ERP, to modify 

asystem. As alluded to in the above 

sections, theability to reliably and 

accurately detect fatigue, attentional, 

arousal, and affective levels could allow 

systems or environments to adapt to the 

state of the user, increasing joint user-

system performance across a wide range of 

tasks or helping the user to achieve a 

desired mental or emotional state. As one 

example, there is a considerable amount of 

current research on predicting fatigue-

based performance decrements while 

driving. By integrating suchpredictors with 

fatigue-mitigation techniques, lifesaving 

BCI technologies are envisioned that can 

decreasethe odds of catastrophic driver 

errors. Similar fatigue or attention based 

systems may generalize to a wide variety 

of similar vigilance-based tasks, where 

attention must be maintained over long 

periods of time. Training systems offer 

another opportunity for mental-state-

monitoring-based BCIs. Training systems, 

such as intelligent or adaptive tutoring 

systems, are intended to act as a 

replacement for a human tut or, providing 

personalized training and feedback to 

develop individual proficiency at a specific 

skill or task. These intelligent tutoring 

technologies could greatly benefit from 

state detection systems that identify brain 

states indicative of a lack of learning, such 

as fatigue, frustration, confusion, strong 

negative affect, or low arousal; and brain 

states that are associated with learning or 

the sufficiency of learning. In the near 

term, these detection capabilities could 

conceivably be used in combination with 

behavioral and task performance data to 

isolate potential influences on a student’s 

progress, and in the long run could be 

combined with pedagogical theories and 

user modeling to allow adaptation of the 

training system to the user’s mental state 

in real time, improving the learning 

outcomes of the tutoring system. State-

based detection is also beneficial to 

medical applications. Diagnosis BCIs are 

envisioned that could reduce diagnosis 

time and expense. For example, in hospital 

fMRI-based BCIs could analyze neural 

states (or even specific instances of neural 

processing) during task performance and 

in real time alter tasking as specific 

diagnoses are eliminated and others are 

narrowed in on. Similarly, mobile EEG-

based applications could allow patientsto 

periodically perform this type of iterative 

examination from home, which would 
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bebeneficial to a wide range of patient 

populations and may provide greater 

opportunities for cost effective 

preventative medical approaches [2]. 

State-based approaches could also be 

combined with the aforementioned 

rehabilitation BCIs to enhance 

performance [3]. 

 

D) OPPORTUNISTIC STATE-BASED  

DETECTION 

 

Oncetechnology reaches the point where 

use full opportunistic BCIs can be realized, 

a wide range of state-based applications 

can be envisioned. Neural state monitoring 

could be used in combination with 

pervasive intelligence to opportunistically 

change the environment. For example, 

affective state could have numerous home, 

entertainment, and medical applications, 

including providing entertainment, 

exercise or food suggestions, or directly 

adjusting music selections. Similarly, with 

a physician’s recommendations, early 

markers of the onset of ailments such as 

migraines could be used to trigger 

recommendations for medication, stopping 

particular activities, or could directly 

adjust room lighting or other 

environmental factors to help alleviate an 

individual’s symptoms. Fatigue and sleep-

based BCIs offer another area for 

opportunistic applications. Most alarm 

clocks indiscriminately go off regardless 

of what stage of sleep the user is in,despite 

the fact that a person’s energy level upon 

awaking is tightly linked to sleep stage. 

 

 
Fig. 2: Receiver 

 

E) WORKING 

 

Once the signal is received from thesensor, 

the signal need to be processed with 

MATLAB software. Fig. 2 shows the 

processing stage, the data will be sent via 

serial to the Arduino. The motors of the 

robot will be connected to Arduino. 

Depending upon the data received, the 

motors is being controlled in vehicle as 

shown in Fig. 3. The determination of 

attention and meditation are as follows: 

 

 Theta waves: These waves are 

associated withdrowsiness 

(frequency 4-7 Hz).  

 Alpha waves: These waves are 

associated withmediation and 

relaxation which are present 

duringwakeful relaxation (frequency 

8-13Hz). 

 Beta waves: These waves are 

associated withactive, busy or 

anxious thinking (frequency 14-

30Hz). 

 

 
Fig. 3: Robotic Module 

 

IV RESULTS 

 

The principle of operation is quite simple. 

Two dry sensors are used to detect and 

filter the EEG signals. The sensor tip 

detects electrical signals from the forehead 

of the brain. At the same time, the sensor 

picks up ambient noise generated by 

human muscle, computers, light bulbs, 

electrical sockets and other electrical 

devices. The second sensor, ear clip, is a 
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grounds and reference, which allows 

Think Gear chip to filter out the electrical 

noise. The device measures the raw signal, 

power spectrum (alpha, beta, delta, 

gamma, theta), attention level, mediation 

level and blink detection. The raw EEG 

data received at a rate of 512 Hz. Other 

measured values are made every second. 

Therefore, raw EEG data is a main source 

of information on EEG signals using Mind 

Wave MW001. In the robot section, the 

value of raw EEG signal with the 

maximum frequency of 512 Hz is read. 

Fig. 4 shows the software design. 

 

 
Fig. 4: Software Design 

 

Sampling frequency is set on 512 Hz, and 

time delays are controlled in sampling. 

The value of the signal and time are 

written to the array data. The data which 

are stored in array will be compared with 

the threshold points given by the user. In 

this paper, the MATLAB section waits for 

three consecutive blink in order to send the 

robot activation signal. Then based on the 

attention level value robot move forward 

command will be send to the robot module 

through Sigsbee transmission. After three 

consecutive blink, the program will scan 

for a left blink and right blink to turn the 

Robot right and left respectively. Fig. 5 

shows the hardware design. 

 

 
Fig. 5: Hardware Design 

 

 

V FUTURE ENHANCEMENT 

 

Individual trials.While this research 

illustrates the wide scope of information 

that can be extracted from brain signals, 

the use of the established techniques for 

extracting such information will generally 

be unsuccessful in the broad range of BCI 

applications foreseen here. However, 

current efforts focused on developing 

algorithms for real time information 

extraction on individual operators and the 

continued development of initial BCI 

applications that relax the accuracy 

requirement of brain derived information 

(e.g., lowering required accuracy rates to 

80%) and/or relaxing the time constraints 

on the information (e.g., allowing 

information to be extracted from 5–10 min 

of brain signal) will help to enable the use 

of this broad base of neuroscience 

measures in BCI design. In addition, most 

recent neuroscience-based understandings 

have been derived using highly controlled 

experimental scenarios that capture neither 

the scope nor the complexity of tasks 

performed in the real world. Given the 

complexity and marked moment-to-

moment variability of brain dynamics 

andthe brain’s central role in producing 

real-world behavior, the realization of the 

full potential of BCIs within the coming 

decades will be non-trivial. However, 

current efforts to extend neuroscience 

research to naturalistic tasks and real-

world environments, the development of 

enhanced and alternative techniques for 

analyzing and interpreting neural signals in 

complex environments, and the extremely 

broad scientific base already established, 

all provide the promise that the field of 

BCIs will continue to rapid advance for the 

near future.While there is incredible 

potential for the development of future 

BCI applications waiting to be unlocked in 

the hundreds of indices of neural behavior 

that have been identified by the 

neuroscience research community, current 

and near-term BCIs will likely remain 

where the application is directly oriented 
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toward the task the user is trying to 

accomplish and include:  

 

 BCIs that are the primary interface 

for the task the user is explicitly 

performing, such as using brain 

signals to control the movement of a 

prosthetic 

 BCIs that directly support the task 

the user is performing but are not the 

primary interface, such as a system 

that monitors the users brain signals 

in order to predict performance while 

driving and to mitigate periods of 

predicted poor performance.  

 

Developers have and will likely continue 

to find success with task-oriented BCIs, 

where the application itself is controlling 

the conditions under which the user 

performs, as opposed to attempting to find 

brain indices that generalize across any 

task that a user may be performing. This is 

because task-oriented BCIs will have 

access to more context for what the user is 

actually doing, and thus greater capability 

for interpreting the incoming neural 

signals. Future task-oriented BCIs, based 

on advances in sensor technologies, 

analysis algorithms, artificial intelligence, 

multiaspect sensing of the brain, behavior 

and environment. 

 

VI CONCLUSION 

 

The design of the overall system formind 

control robot is divided into small 

subsystems that were designed and tested 

independently using computer models of 

the other subsystems. The computer model 

generates stimulus input value to the 

subsystem. The presented system records 

electric activity of the brain and the robot 

moves according to mind attention or 

mediation level depending on the mode of 

operation. 
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