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INTERFACING HUMAN BRAIN WITH COMPUTER

ABSTRACT:
Brain Computer interface is nothing but a direct interaction between the human brain and the computers, without the interpretation of thoughts into human actions. Once you think in your mind it will be executed on the computer’s monitor. For example, if you want to print a character in the window’s WordPad, first you have to select the key and you have to press it once, then only the particular character will be printed on the WordPad. But in the case of BCI, once you think the character in your mind, it will be printed on the screen. This mode of operating the computer systems is called Brain Computer interface. To do this we have to trace the brain signals and we have to convert it into electrical signals then into an understandable, executable commands that can be understand by the computers.               
         As computers itself is controlled by a brain, we can use the same principle for making artificial limbs and arms for the disabled which is directly controlled by the brain, therefore they can move the artificial hands as their own. There are some more interesting applications are driven by this method. Brain computer interface and its scintillating applications are explained in this paper.

INTRODUCTION:  
    In this fast running and ever changing world, we need every thing to be finished at a fraction of second, and also we don’t want to waste even a single microsecond. Though the computer systems works at high speed, the operations are done only by the humans at a human speed, ultimately the overall working speed of the computers was reduced. To overcome all these problems, we are in search of a new technology, which could work faster than human actions,”as master can work faster, than their servants”, brain was selected for this purpose.
   As we said earlier it is a direct interaction between the human brain and the computers, without the interpretation of thoughts into human actions. It is a device, which enables people to interact with computer-based system through conscious control of their thoughts. This can be made possible by considering the blood flow pattern and brain wave pattern of the brain. For every particular action or thought there will be a particular blood flow pattern and brain wave pattern in the brain. The main thing is to extract these patterns and we have to convert it into machine commands so that it can obey that particular command. Therefore BCI is nothing but it should extract some useful information from these patterns and converting it into executable commands.

 Still, this method of interfacing had not fully come to existence, because only 80-90 percent of the research had got over, that also in certain fields only , in very few decades, surely this method will rule over the world.

2. BODY OF THE PAPER:
BRAIN COMPUTER INTERFACING:

Brain computer interfacing is processed through some ways or methods they are varied in the brain imaging i.e the way in which the blood patterns and the wave patterns are transformed into commands. They are, 

1. Electro-encephalography(EEG),

2. Magneto-encephalography( MEG),

3. Functional magnetic resonance imaging (fMRI), 

4. Positron emission tomography (PET),

5. Optical technique,

6. Adaptive Brain Interface(ABI).

Let us see some of the important methods.
2.1.ELECRO ENCEPHALO GRAPHY:
2.1.1. Cognitive engineering

2.1.2. Neurotrophic electrode
2.1.3. EEG-based communication 
          device
2.2.MAGNETO-ENCEPHALOGRAPHY:

2.3.Comparing  magneto encephalography with electro encephalography
       Encephalography:

Electro encephalography means the registration of the electrical activity of the brain. EEG is closely related to MEG..
· First, the primary currents causing both the magnetic fields as well as the electrical fields are the same,except that MEG and EEG measure different components of it. EEG is sensitive to both tangential and radial component of the primary current,whereas MEG is sensitive only to the tangential component.
· Secondly, EEG has poorer spatial accuracy than MEG because in general the skull and other extra-cerebral tissues distort the electrical field but not the magnetic fields.
·  Thirdly, EEG is the registration of the potential difference between scalp electrodes.these registrations are always bipolar.
· The instrumentation used to measure MEG signals is much more expensive than the EEG equipment. Even though MEG and EEG signals should be measured in shielded rooms, EEG is less sensitive to noise and can be obtained outside a shielded room as well. 

· EEG picks up some current sources better than MEG. These include  sources that are very deep and radial. On the other hand, MEG is more precise at detecting the tangential components of the sources than EEG. 
2.4.BIO-FEEDBACK SYSTEM:

           The particular person who wants to work on this system should undergo a training programme using bio-feedback system. The electrical activity of the human brain was recorded by the implant electrode, and it supplies required signals for the system to work accordingly. Thus the person gradually learns which thought make the computer to work faster and faster. Likewise, the method of operating is practiced for various actions and to do various executions. Thus, the particular person becomes entrepreneur in operating and controlling computers through this magical power, Brain Computer Interface.
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Bio-feedback system.

2.5.BCI CAN BE IMPLEMENTED IN ARTIFICIAL LIMBS FOR HUMAN BEINGS:
In BCI ,as the whole computer system is controlled by the human brain waves and the brain blood pattern of the brain,all such components can be controlled by the brain directly,the thing is converting the wave pattern into electrical signals.As we have many methods to do this, we can implement BCI to some other similar purposes such as, controlling machines and components of such equipments directly.So this paves the path to think to implement it in the controlling of artificial limbs for the physically challenged people and disabled.This will help those people to use their artificial hands or legs as their own as it is directly works under the commands of the brain.
The researchers chose frontal and parietal areas of the brain because they are known to be involved in producing multiple output commands to control complex muscle movement.The faint signals from the electrode arrays were detected and analyzed by the computer system the researchers had developed to recognize patterns of signals that represented particular movements by an animal's arm. 

The most amazing result, though, was that after only a few days of playing with the robot in this way, the monkey suddenly realized that she didn't need to move her arm at all, Her arm muscles went completely quiet, she kept the arm at her side and she controlled the robot arm using only her brain and visual feedback. Our analyses of the brain signals showed that the animal learned to assimilate the robot arm into her brain as if it was her own arm. the experiments included both reaching and grasping movements, but derived from the same sets of electrodes. 


The analysis of the signals from the animals' brains as they learned revealed that the brain circuitry was actively reorganizing itself to adapt.It was extraordinary to see that when we switched the animal from joystick control to brain control, the physiological properties of the brain cells changed immediately.And when we switched the animal back to joystick control the very next day, the properties changed again.


2.6.OTHER APPLICATIONS OF BCI:

2.6.1.Selection of  letters from a virtual keyboard on a computer:

2.6.2.Operation of mobile robot:

2.6.3.BCI in aeronautics:
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Selection of  letters from a virtual keyboard on a computer.
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Operation of mobile robot.
2.7.MERITS & DEMERITS:

It gives way for the physically challenged  people to do anything with computer and to control robots.Though it has lot of merits it has its own demerits also,the electrode implantating operation is not that much simple operation, but that will not be a bigger problem in this medically proved world and this method is very much costlier.

3.CONCLUSION:

BCI is an rand,spectacular,dazzling milestone in the world of science in which only a small part is exposed here.The hard efforts of many scientists brought this wonderful gift us.In many science fiction stories it was explained as computers rule the whole world in the future,by controlling all humans.But this is absurd due to the arrival of this BCI.In due course computers will be just like a human organs,viz.,legs,hands etc.,it will also obey brain commands directly.Thus human beings will be the supreme power for ever in this universe. 

