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ABSTRACT

In a brain controlled robot is based on Brain cotapunterfaces. It contains conventional part téivee the
information between the human brain and devicexhviare connected to the system with different padtef brain
activity into commands in real time. With these coamds a mobile robot can be controlled. An imparaof the robot
that can assist the disabled people in their ddélyto do some work with independent of othersnidu brain has millions
of unified neurons. The physical system providemniiied patterns among these neurons then theraysanslates the
given pattern into a different electrical wavescltavave is a unique signal representation. Thenbsgive sensor sense
the different electrical waves and convert in thierf of digital data then the data converted intokpés and transmit to the
Bluetooth medium. The MATLAB tool is used to extrabe data and process the data with level analyret.

The robot module has the control commands accotditige human thoughts with the open and closereyement.
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INTRODUCTION

In general, healthy users can activate the rolhotaigh a straight input device such as a keyba@ardpuse, or a
joystick. These devices are hard to utilize for otdlisabled persons. This structure is capabigiliae for assistive robots
be able to afford sustain for disabled people ergway and professional life, thus creating amaasing order designed
for them. For this reason, a number of particutderfaces like [1] sole switch and eye-trackingteys have been
planned. On the other hand, these particular ited do not work for some cruelly disabled peopte inesses as an
amyotrophic lateral sclerosis (ALS), multiple solgis (MS), or strokes. So that these people did aomivey their
intentions as a result, even self-sufficient rokotsnot yet capable to move cruelly disabled usepseferred locations. In
addition to that, people desire to exist in incriate of their movement as much as probable stplulsttion have
misplaced most of their voluntary strength conttetisions made by self-directed systems be capdhl@comfortable
feeling as well as pressure to the users. Hena@mamtous systems cannot survive, but it is essetiakpand substitute

interfaces that can be warned by the cruelly deshbésidents for announcement with self-directestiesys.

Brain—computer interfaces (BCIs) used to addrassctiallenge [7]. It provides straight communicatas well as
control flanked by the human brain and physicalices/by translating diverse patterns of brain actitio information in
real time. Signal recordings of brain action morg@tbby BCIs. It contains invasive or noninvasivevadsive BCls need
operation to embed electrodes straight on or soded by the cortex, but noninvasive BCls has siniptghnique.
Noninvasive BClIs can use various brain signalsipsts, such as electroencephalograms (EEG), magne&phalograms
(MEG), blood-oxygen-level-dependent (BOLD) signalad (de) ox hemoglobin concentrations. Practicdiéy invasive

BClIs are more convenient with low cost. The BClteysis developed by the EEG signal, this signans of the most
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popular signals to develop preferable letter fromrtual keyboard. This system is used to conthel tobot based on the

EEG signal with BCI system.

The brainwave sensor is used to analyze the EE@lsigAn EEG signal is the measurement of eledtpigkse in
the human brain. This system is operated from titrol commands generated from the Zighee moduie.ifiput signal

is the recorded and generated EEG signal fromrihie khrough Mind wave sensor in the MATLAB tool.
SYSTEM OUTLINE

The brain controlled robot basically works on thisgiple of capturing the brain wave signals uiil it for the

movement of robot.
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Figure 1: Brain Computer Interface Systems

Disabled Persons cannot move independently withwiteel chairs. The brain wave signal is analyzeith Wie
brain wave sensor level being measured. This repsiem is used for multiple purposes and operated the wireless

medium as Bluetooth module and GSM module.

SYSTEM INTENTION

Numerous patients are alluded to a neurologiiatee an electroencephalogram (EEG), which recdetdrieal
motivations from the nerves in the head. "Elecatiides to the electrical driving forces sent stgrivith one nerve cell
then onto the next. The input signal generated fiteemind through the nerves and convert into thmfof data. Then the
data is sent to the robotic module. These moddesive the data and transmitted to the ARM proaessd control the

module according to the patient movement.
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Figure 2: Data Processing Units and Robotic Module

The brain wave signal analyzed by the pattern geedraccording to the movement of patient. Theepatof
interaction between these neurons representecdaghts and emotional states. A muscle contractitiraiso generate a

unique electrical signal. Brain wave sensor coasi$three main parts. They are dry electrodesasigonditioning circuit
and inbuilt RF transmitter.

Dry electrodes are used to absorb the brain waMas. signal is analog in nature. For further preagg these
analog signals should be converted to digital foithen the converted signal conditioned by the digaaditioner.

It transmitted to the RF transmitter in the formdatta packet. The Bluetooth transmitter receivesddita packet and sent
to the MATLAB tool with M script or math script pgoam for the process of brain wave
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Figure 3: Blink Level Vs Attention Level

The output of the MATLAB tool measured in the foohattention and blinking. This process is expldifiom
the flow chart representation. It represents theragpn of data processing and robotic module. Base the eye

movement the attention level measured. It compaitts the threshold level then the robot will movecarding to the
attention level.
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Figure 4: Flowchart for an Itinerant Robot for EEG- Based Brain Controlled Design
CONCLUSIONS AND FUTURE ENHANCEMENT

The signal generated by brain was received by thim Isensor and it will divide into packets and flaeket data
transmitted to wireless medium. The MATLAB toolused to process and extract the data from the Lanadlyzer unit.
Then the instructions will be sending to the hometisn to operate the module. Based on the attefdicel and threshold
level the robot can be moved. Finally the robotid @ata processing module operate the system \ehtiee manner.
The research and development of brain-controllethilmaobot have received a great deal of attentiecause they can
help bring mobility back to people with devastatimeuromuscular disorders and thus improve theifitguef life. The

BCI system performances have to be improved by nggttie brain-controlled mobile robots used in rgatd situations.

REFERENCES

1. X. Perrin, “Semi-autonomous navigation of an assstrobot using low throughput interfaces,” Ph.D.
dissertation, ETHZ, Zurich, Switzerland.

2. J.d. R. Millan, R. Rupp, G. R. Muller-Putz, R. May-Smith, C. Giugliemma, M. Tangermann, C. Vidaurf.
Cincotti, A. K'ubler, R. Leeb, C. Neuper, K.-R. Nar, and D. Mattia, “Combining brain— computerarfaces

and assistive technologies state-of-the-art antlecttges,” Frontiers Neurosci., vol. 4, pp. 1-151@0

Index Copernicus Value: 3.0 — Articles can be semd editor.bestjournals@gmail.com




An EEG-Based Brain Controlled Design with an Itinelant Robot 111

3.

10.

11.

12.

13.

14.

15.

Y. Su, B. Wu, W. Chen, J. Zhang, J. Jiang, Y. Zlgyeand X. Zheng, “P300-based brain computer interfa
Prototype of a Chinese speller,” J. Comput. InktSyol. 4, no. 4, pp. 1515-1522, 2008. [13] BngoF. Guo, T.
Liu, X. Gao, and S.Gao, “N200-speller using motieset visual response,” Clin. Neurophysiol., vol0,180. 9,
pp. 1658— 1666, Sep. 2009.

J. Williamson, R. Murray-Smith, B. Blankertz, M. &ledat, and K.-R. Muller, “Designing for uncertain
asymmetric control: Interaction design for brainmputer interfaces,” Int. J. Human-Comput. Studl, 8@, no.
10, pp. 827-841, Oct. 2009.

B. Rebsamen, C. Guan, H. Zhang, C. Wang, C. Ted{.M\ng, Jr., and E. Burdet, “A brain controlled egichair
to navigate in familiar environments,” IEEE TraiNeural Syst. Rehabil. Eng., vol. 18, no. 6, pp.-588, Dec.
2010.

Nijholt, D. Tan, G. Pfurtscheller, C. Brunner, &l &. Mill “an, B. Allison, B. Graimann, F. Popes&u Blankertz,
and K.-R. Muller, “Brain—computer interfacing fartelligent systems,” IEEE Intell. Syst., vol. 23).18, pp. 72—
79, May/Jun. 2008.

Y. Li, C. Wang, H. Zhang, and C. Guan, “An EEG-Bh&C| system for 2D cursor control,” in Proc. |EHE.
Joint Conf. Neural Netw., 2008.

E. Donchin, K. M. Spencer, and R. Wijesinghe, “Thental prosthesis: assessing the speed of a P3@@-ba
brain—computer interface,” IEEE Trans. Neural Si&habil. Eng., vol. 8, no. 2, pp. 174-179, Ju®&0

Y. Li, H. Li, and C. Guan, “A self-training semiervised SVM algorithm and its application in anGeBased
brain computer interface speller system,” Pattezndgnit. Lett., vol. 29, no. 9, pp. 1285-1294, 2008

E. Mugler, M. Bensch, S. Halder, W. Rosenstiel Bdgdan, N. Birbaumer, and A. Kubler, “Control of lauwternet
browser using the P300 event-related potentiat,”"dInBio electromagnetic, vol. 10, no. 1, pp. 55-8008.

M. Bensch, A. A. Karim, J. Mellinger, T. Hinterberg M. Tangermann, M. Bogdan, W. Rosenstiel, ani\éEsi
Birbaumer, “An EEG controlled web browser for sehgrparalyzed patients,” Comput. Intell. Neurosgb].
2007, pp. 1-5, 2007.

R. Krepki, B. Blankertz, G. Curio, and K.-R. MulléiThe Berlin brain— computer interface (BBCI): Tamls a
new communication channel for online control in gagrapplications,” J. Multimedia Tools Appl., v&@3, no. 1,
pp. 73-90, Apr. 2007.

Karim, T. Hinterberger, and J. Richter, “Neuraleimet: Web surfing with brain potentials for thempetely
paralyzed,” Neurorehabil. Neural Repair, vol. 26, #, pp. 508-515, 2006

K.-R. Muller and B. Blankertz, “Toward noninvasifseain—computer iterfaces,” IEEE Signal Process. Mag.
23, no. 5, pp. 125-128, Sep. 2006.

J. d. R. Millan, F. Renkens, J. Mourino, and W. €gegr, “Noninvasive brain-actuated control of a ff@bobot
by human EEG,” IEEE Trans. Bio. Eng., vol. 51, Gppp. 1026—1033, Jun. 2004.

Impact Factor (JCC): 0.9458- This article can be danloaded fromwww.bestjournals.in







