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Abstract— In emerging days, robots plays a major role in 

industry as well as medical fields. It helps to minimize the 

man power and provide excellent features with minimum 

time. Hence, in this project we are going to introduce a new 

innovative technology called as brain controlled robotics. 

This research made into three possible paths. First we are 

tracking the electric pulse movement of the neural system by 

using a component that read the electrical signals from human 

brain. After tracking we need to identify the process with any 

one of the transformation. Here, FFT (Fast Fourier 

Transform)is used to process the brain wave signals. We use 

bio-sensor headset which digitize brain wave signal to power 

the user interface of computer, games and health applications. 

This device capture the brain waves from the fore head which 

may be in the form of attention, meditation and eye blinks are 

carried out to power existing brain controlled robot or 

devices. Then we can able to handle the robot in the entire 

environment. This device will be useful for physically 

challenged people and also normal people. Finally, the 

implementation is made for above mentioned features and 

technology in robot. It is named as EEG-based brain-

controlled mobile robot. 
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I. INTRODUCTION 

EEG-based brain-controlled mobile robots can serve as 

powerful aids for severely disabled people in their daily life. 

Assistive robots can provide support for disabled people in 

daily and professional life, thus creating a growing demand 

for them. In general, healthy users can operate the robots with 

a conventional input device such as a keyboard, a mouse, or 

a joystick. These devices are, however, difficult to use for 

elderly or disabled individuals. The brain controlled robot 

basically works on the principle of capturing the brain wave 

signals utilizing it for the movement of robot. This when 

equipped with the wheel chairs of disabled persons who can’t 

speak or move their hands will be useful for their movement 

independently. Here the brain wave analysis is being 

performed, the brain thoughts are not being captured instead 

the brain concentration level is being measured. This robot 

can be utilized for multiple purposes. Here the User Interface 

can be developed in java & the robot can be serially 

controlled from PC. 

An EEG-based brain-controlled robot is a robot that 

uses EEG-based Brain-Computer Interface (BCIs) to receive 

human control (hereafter, brain controlled robots refer to 

EEG-based brain-controlled robots only). Two main classes 

of brain-controlled robots to assist disabilities are brain-

controlled manipulators and mobile robots. 

Compared with other brain-controlled devices, the 

major difference of brain-controlled mobile robotic systems 

is that these mobile robots require higher safety since they are 

used to transport disabled people. Thus, the BCI systems that 

are used to develop these robots need better performance (i.e., 

higher accuracy and shorter classification time). 

This paper is organized as follows: In section 2, the 

existing system is analyzed and made a detail review. In 

section 3, the problem is identified. In section 4, the research 

module is mentioned with detail description. Test evaluation 

is made in section 5 to find the exact performance. Finally, 

the paper is summarized in the section 6. 

II. LITERATURE SURVEY 

In 2004, the first EEG based brain-controlled mobile robot 

was proposed by Millan´ et al. Since then, many researchers 

have developed various brain-controlled mobile robots. Fig. 

1 shows the number of published papers on brain-controlled 

mobile robots between2004 and 2011. Although nearly a 

hundred papers have been published during this period, no 

comprehensive literature review can be found that covers 

brain-controlled mobile robots either in the robotics or the 

BCI literature, with the possible exception of two papers. 

Millan gave a brief introduction of ´the issues and challenges 

of brain-controlled robots. Recently, Millan´ et al. reviewed 

the challenges that are faced by BCI-based assistive 

technology and its applications including communication and 

control, motor substitution, entertainment, and motor 

recovery. 

In the existing system they use almost 30 electrodes 

placed on the head based on 10/20 international system. They 

follow trial and error method for taking the base reading they 

use normal people and paralyzed people. They take spatial 

patterns by the CSP filtering within the MI and SSSEP 

(Steady-State Somatosensory Evoked Potential) task made by 

Muller. Then by analysing Spectral power values of FF 

within all subjects from 3 tasks (concentrate on the vibration 

stimuli on the left-hand, right-hand, and foot) .Data 

Processing they combined both spatial and spectral features 

to utilize best the physiological characteristics of EEG 

signals. 

𝑔 = 𝑛𝛴𝑑𝑖, 𝑗 = 1 𝑣𝑎𝑟𝑘(𝑧𝑖𝑗(𝑘))/(𝑛 −  1)2𝛴�̸�
= 𝑗 𝑠2𝑖𝑗 +  𝛴𝑖(𝑠𝑖𝑖 −  𝑣)2 .  

For spatial-features (SF), they used a CSP algorithm 

that finds spatial filters to maximize the signal power. In this 

study, we proposed an SSSEP-based wheelchair control 

system. The main contributions of our work are three-fold: 

(1) this is the first work to utilize SSSEP for BMI-based 

wheelchair control, (2) the combination of spatial and spectral 

features improves classification accuracy, and (3) SSSEP 

evoked better performance in individuals who had low 

performance with the Mibased BMI (Brain Machine 

Interface). 
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III. PROBLEM STATEMENT 

In existing system more number of electrodes (gel based 

electrodes) is used. Hence, it leads to high cost to design and 

implement. In some cases, it leads to side effect because of 

using more number of electrodes. Hence this research 

concentrates on brain wave controlled wheel chair. It helps in 

many ways for physically challenged and inability persons. 

IV. RESEARCH MODULE 

The brain controlled robot basically works on the principle of 

capturing the brain wave signals utilizing it for the movement 

of robot. This when equipped with the wheel chairs of 

disabled persons who can’t speak or move their hands will be 

useful for their movement independently. Then we use EEG 

(ElectroEncephaloGram) to recorded electrical activity 

generated by brain. The FFT (Fast Fourier Transform) is a 

mathematical process which is used in EEG analysis to 

investigate the composition of an EEG signal. EEG frequency 

distribution is very sensitive to mental and emotional states 

as well as to the location of the electrode(s). Two types of 

EEG montages (placement of electrodes) are used: Mono-

polar and Bipolar. 

                   
Fig. 1: Representation of processing flow 

A. Modern machine: 

Modern medicine applies variety of imaging techniques of 

the human body. The group of electrobiological 

measurements comprises items as electrocardiography (ECG, 

heart), Electromyography (EMG, muscular contractions), 

Electroencephalography (EEG, brain), 

Magnetoencephalography (MEG, brain), 

Electrogastrography (EGG, stomach), Electrooptigraphy 

(EOG, eye dipole field). Imaging techniques based on 

different physical principles include computer tomography 

(CT), Magnetic Resonance Imaging (MRI), Functional MRI 

(fMRI), Positron Emission Tomography (PET), and Single 

Photon Emission Computed Tomography (SPECT).  

B. EEG: 

Electroencephalography is a medical imaging technique that 

reads scalp electrical activity generated by brain structures. 

The electroencephalogram (EEG) is defined as electrical 

activity of an alternating type recorded from the scalp surface 

after being picked up by metal electrodes and conductive 

media. The EEG measured directly from the cortical surface 

is called electrocortiogram while when using depth probes it 

is called electrogram. When brain cells (neurons) are 

activated, local current flows are produced. EEG measures 

mostly the currents that flow during synaptic excitations of 

the dendrites of many pyramidal neurons in the cerebral 

cortex.Brain electrical current consists mostly of Na+, K+, 

Ca++, and Cl- ions that are pumped through channels in 

neuron membranes in the direction governed by membrane 

potential. The detailed microscopic picture is more 

sophisticated, including different types of synapses involving 

variety of neurotransmitters. Only large populations of active 

neurons can generate electrical activity recordable on the 

head surface. Between electrode and neuronal layers current 

penetrates through skin, skull and several other layers. Weak 

electrical signals detected by the scalp electrodes are 

massively amplified, and then displayed on paper or stored to 

computer memory. Due to capability to reflect both the 

normal and abnormal electrical activity of the brain, EEG has 

been found to be a very powerful tool in the field of neurology 

and clinical neurophysiology 

C. Existing system: 

 
Fig. 2: Existing system components 

 
Fig. 3: Existing system module 

D. Rules for Placing Electrodes: 

As per the Cooper, Osselton, and Shaw, (1969) the 

standardized 10-20 system is usually employed to record the 

spontaneous EEG. In this system 21 electrodes are located on 

the surface of the scalp, as shown in figure .The positions are 

determined as follows: Reference points are nasion, which is 

the delve at the top of the nose, level with the eyes; and inion, 

which is the bony lump at the base of the skull on the midline 

at the back of the head. From these points, the skull 

perimeters are measured in the transverse and median planes. 

Electrode locations are determined by dividing these 

perimeters into 10% and 20% intervals. (Jasper, 1958). The 

proposed module consists of four types. Module 1 is for 

designing the head set. Module 2 is designing the wheel chair 

using Arduino. Module 3 is used for measuring the electron 

movements in brain. Module 4 establishing the connection 

between the chair and the head set. 
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Fig. 4: Electrode placing rules 

A  = Ear lobe, C  = central, P  = parietal, F  = frontal, Fp = 

frontal polar, O  = occipital.  

 
Fig. 5: Proposed method prototype 

V. TEST EVALUATION 

Details about the language, platform, dataset and tools are 

described below. The proposed method uses the languages 

directly supported include C/C++, C#, Java (through JNI), 

and J2ME. In addition, the Development Tools provide the 

Gear Connector (TGC), daemon-like software that runs on 

Windows or Mac OS X, and opens a TCP port on the user's 

local computer so that applications can connect to it and 

retrieve MindSet or MindWave data. As long as the TGC is 

running on one of the supported platforms and connected to a 

MindSet, then any application written in any language that 

can communicate through TCP sockets (such as Flash's 

ActionScript3 and scripting languages in general) can 

connect to the TGC to read data from the MindSet. As shown 

in the figure the proposed project consists of these modules, 

such as hardware collection and assembly, Arduino 

programming for control of movements in robots and 

obstacle avoidance and line following using Arduino. 

 
Fig. 6: Hardware Module for controlling wheel chair 

As shown in the figure 6, the hardware collection 

and assembly is made. The required hardware is collected and 

mounted on the PCB board. The Hardware connection 

guidelines are listed as the ultrasonic sensor is mounted on 

the upper half of the breadboard. The trigger pin of the 

ultrasonic sensor to pin 6 and the echo pin to pin 7 on the 

Arduino. The VCC is 5V and GND is connected to the GND 

of the Arduino. 

 
Fig. 7: Result obtained 

 
Fig. 8: Final modules Evaluation 

         As shown in the figure 7 and 8 of this module we can 

able to measure the attention level , meditation level and the 

eye blink sensation with less number of(dry electrodes)and 

view the result in Pc or smart phones. 

VI. CONCLUSION 

In this paper, we identified a problem and analysed the 

limitations of traditional brain controlled devices and 

proposed a new innovative concept. This work helps to many 

handicapped peoples who are eagerly waiting for moving 

from one place to another. To make all these process we made 

a comprehensive review of the complete systems with 

evaluation issues of brain-controlled mobile robots. There are 

lots of wheel chairs are available but all are controlled by 

remote, joysticks and sensors. This prototype module is made 

with Arduino module for controlling and headset module for 

diagnosing the brain waves. It helps the person to move 

without hands and legs. In future, we planned to implement 

this methodology in gaming and all the real time devices. 
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