DIGITAL DRUGS
ABSTRACT :

     We have always dreamed of robots who work for us and respect the orders we give to them. In the embryonic stage of the robotic era, the commands were given to them by the means of programs embedded in the chip. Now , for some robots commands are given by the means of speech and are converted to the machine language using some software , which the robot can execute. But just think about the time when the commands would be given by the means of thought only !! It would mean  that to get a job done by an robot , you just need to think about it and the job gets done.

Seems impossible ??? Not that early.Now, how’s that possible ???This requires an adaptive recognition of the activities a  human mind performs. The change in the activity pattern defines a context, i.e., a  description of the current situations on an abstract level that can be matched against previously specified situations and thus there arises a need for some mechanisms like context-awareness that helps identifying the context as to what it is, then context-acquisition and context-provision to react adaptively. There are some renowned research  laboratories across the world where this idea has been brought to action although the complete idea has not been implemented yet. The proposed paper thereby focuses upon  an idea that aim at developing a unique relationship between the human and the machine that does not rely on a concrete medium of communication (like speech),but it rather  takes a psychometric approach. 

KEYWORDS – Context-awareness, context-acquisition, context-provision, psychometrics
A. INTRODUCTION :

We live in a highly technologically advanced era. The time is not far away when the robots will work for us and do the jobs performed by us. For this purpose , the robots may be programmed accordingly . Today the robots are programmed by the means of embedded programmable chips and also , in some cases , by speech recognition . But just think about the time when the robots will be programmed by the means of thought only ! Yes !! that’s true. Just our grey matter will be enough to program these machines .

            The  robot will be able to acquire our feelings by the means of context acquisition . Not only this , but the robot also will be able to work according to it . For example , if we are feeling drowsy , the robot will prepare the bed for us . If we are feeling like working , the robot will help us by increasing our concentration and our IQ ! Sounds great …..right ????

            Hence , the presented paper is actually an attempt to materialize such an idea . The paper also presents an algorithm that provides a way of dealing with such a situation .          

 B. Conceptual Framework

B.1. About Human Brain  
        You may have seen doctors in hospitals or on television taking EEG (Electroencephalogram) readings of the natural and ongoing electrical activity of a person's brain. This activity is produced by all of us  all the time and it varies according to what kind of activity we are engaged in. Brain activity before, during, and after a stimulus presentation is recorded. This allows us to observe where, when, and how the brain responds to a given stimulus. There occur waves of neural "firings" between brain cells constantly. These brain waves show us the brain's response to a particular stimulus or external event, such as a picture or sound. Sensors or electrodes extremely sensitive to the electrical signals processed by the mind are placed against the scalp. The firing detections of the electrodes can then be seen on a monitor to examine wave frequency changes. Reading this mind map can lend clues as to how the mind works. Using this technology, scientists have been able to locate four distinct varieties of brain waves.
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B.1.1 Brain Waves

      Each time an impulse, or a message transmitted along nerve cells, travels along a nerve, a small amount of electricity is generated. The brain itself uses power equal to a 10-watt bulb. The electrical patterns that are produced by the brain's nerve actions are called brain waves. How is this possible? Well, the human body is actually made of water, minerals, and salts, making it a good conductor of electricity. That's also why you shouldn't touch power lines or play with sockets.
 
The millions of tiny electrical nerve signals continually whizzing in the brain cause electrical echoes in ripples to pass through the bones of the skull and outward to the skin of the scalp and head. In 1875, Richard Caton first discovered these brain waves. His process, though, used electrodes that were actually inserted into the brain. In 1929, Hans Berger, detected the brain waves with electrodes on the outside of a person's head.
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There are certain types of Brain Waves which help in identifying the context are mentioned as follows:

B.1.1.A   Beta Waves (14Hz-100Hz)

These waves are the most powerful and dominant. This is the mental state the average individual generally functions in on a day to day basis, from focusing on daily issues to holding a conversation.

B.1.1.B  Alpha Waves (8Hz-13Hz)

A relaxed or passive state best achieved by closing our eyes and slowing down brain wave activity. Once we are in this state, alpha waves become dominant. In this state we become calm and begin to focus inward. The alpha state is extremely satisfying and nurturing. It is important to attain an alpha or neutral state at least once a day to reduce our unwanted stress level.
B.1.1.C   Theta Waves (4Hz-8Hz)

Once we sink below alpha level waves, we reach theta. An elusive euphoric and mysterious state best associated with deep meditation. Many people find it hard to reach and maintain this level. Mind Machines help us reach this state faster. With practice it also becomes easier to maintain without falling asleep. This state is much like being on the edge of sleep and wakefulness. In this state we may have many reveries (mental images) or thoughts pour forth. Much of our unconscious becomes revealed. This state is most conducive to hypnotic trance, placing mental suggestions, accelerating learning, facilitating healing and implementing peak performance techniques.
B.1.1.D    Delta Waves (Below 4Hz)

For most people, once were in this state we are either asleep or unconscious. In this level we produce large quantities of healing growth hormone which both strengthens and replenishes us. There is growing evidence which suggests that it is possible to attain this state and maintain consciousness. Well practiced (at least 20 yrs.) Zen Buddhist monk masters are said to be able to do just this, even while engaged in everyday affairs! With the help of Mind Machines and practice, it is possible for an individual to benefit from this state and learn to attain it in significantly less time than an accomplished Zen monk.
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                                               Figure 2 : Types of brain waves

B.2       Context Acquisition
    An EEG (Electroencelograph) helps in monitoring brain waves wherein all components of the apparatus employed are remote from the test subject. Developed in the early 1920's, an Electroencelograph device can be considered one of the earliest mind tools. This technology allows us to register the waves of neural "firings" that occur between brain cells constantly.

More specifically, high frequency transmitters are operated to radiate electromagnetic energy of different frequencies through antennas which are capable of scanning the entire brain of the test subject or any desired region thereof. The signals of different frequencies penetrate the skull of the subject and impinge upon the brain where they mix to yield an interference wave modulated by radiations from the brain's natural electrical activity. The modulated interference wave is re-transmitted by the brain and received by an antenna at a remote station where it is demodulated, and processed to provide a profile of the subject's brain waves. In addition to passively monitoring his brain waves, the subject's neurological processes may be affected by transmitting to his brain, through a transmitter, compensating signals. The latter signals can be derived from the received and processed brain waves.
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                                                         Figure 3

PETEEG – Electroencephalogram wirelessly detects, displays and records Brain activity

Our brain activity (EEG) can be assessed by simply using a golf cap! All electronics are inside the cap, including the electronics, the active electrodes and the Bluetooth wireless transmitter. Due to our patented electronics EEG can be assessed in a user friendly way and issues like impedance problems belong to the past. Measuring or feeding back EEG activity can be used for sleep research, relaxation exercises, Neurofeedback, EEG Biofeedback or peak performance training. There has been supplied high quality EEG hardware (low signal to noise ratios, high sampling rates: 200 Hz and higher), wireless capabilities and scalability. The scalability enables users to connect up to 8 devices to 1 single PC.

    

B.3     Context Provision


Now at this stage of Context Provision the acquired context in the form of analog signals is matched with specific frequency samples. Then with the help of certain predefined algorithms (APPENDIX), the actions as per the conditions are performed by the mind machine.Most light/sound Mind Machines send specific sound frequencies into our ear via head phones and flicker programmed light patterns into our eyes via glasses with LED's or some kind of light emitting device built into the frame. Through the use of binaural beats and brain entrainment, the light sound combination creates specific brain waves and is an excellent tool for utilizing peak performance inducing techniques to help an individual meet their desired goal. A light sound mind machine has many benefits. It can exercise the brain and make it healthy and more powerful, reduce stress and produce deep relaxation, boost IQ, enhance creativity, accelerate learning, increase memory, inc. sexual pleasure, produce peak performance states, eliminate substance abuse problems, overcome depression and anxiety, alleviate pain, boost immune function, change or eliminate unwanted habits and attitudes just to name a few.

B.3.1   Tools                                                                                                              

       

For context provision there are these two following tools :

1.        Brain Entrainment








   

 Light and Sound Machines utilize research conducted by numerous individuals over the past 50 yrs. In the mid 1930's, scientists began experimenting with flickering light in a subject’s eye. They found that when they strobe light at 10 Hz in an individuals eye they discovered from EEG readings that the brain became entrained or fell into a 10 Hz frequency state. Remember this is an alpha state. A premise developed is that a light flickered into an individuals eye will place us into a trance like state and encourages the brain to function at the same frequency as the rate of flicker. It’s this effect that is referred to as brain entrainment.

2.        Binaural Beats 








 

 Sound can be an extremely effective way to guide the mind into specific mental states or levels of brain wave activity. One theory used within light & sound technology in effect created by binaural beats. When our left ear record a signal of 200 Hz. and your right ear hears a signal of 210 Hz. In an attempt to make sense of the conflicting sounds your mind receives the two hemispheres of your brain registers a phantom third signal (not the actual signal) or a binaural beat. This binaural beat is registered as the difference of both frequencies .In this case 10 Hz. This beat frequency isn't an actual signal but a signal created by both hemispheres working in synchronization to register the conflicting signals. When precisely controlled tones are combined in the brain the olvary nucleus becomes "entrained" to resonate to the binaural beat. Once entrained, it sends a signal to the cerebral cortex thereby mixing with existing patterns of neural activity ultimately producing altering & mind expanding state changes.
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B.3.2   Further Effects.    (Hemispheric Synchronization and Set Point)                 

 It is known that by producing certain frequencies the brain can be entrained into a state of hemispheric synchronization. Within this process both the right & left hemisphere are coaxed into working together & with continued use of light/sound technology where there was once a dominant hemisphere, the brain is encouraged to use & stimulate both within the thinking process. Therefore where there was an old dominance of one hemisphere in thought, a new set point has been reached. This set point is the point at which the left and right hemisphere interacts. In some individuals the set point can be a predominantly dominant left hemisphere and partially involved right. Through the use of a mind machine an individual can attain a new set point at which both hemispheres are partially engaged in the thinking process. This new set point is the point of optimal thinking or a peak performance type state. The ear not only hears, the vibrating waves it receives stimulate sensory nerves in the inner ear. Then the signals are received by the hearing centers and are translated into sound. Some signals reach the cerebellum where motion, balance and equilibrium are controlled. The Limbic system, responsible for emotions & the release of hormones & other biochemical is also affected. The cerebral cortex responsible for higher functions of consciousness is affected. In the same manner that a piece of music can have a personally emotional affect on you, the sounds our signals receive can stimulate, recharge and expand the entire body & mind. 

C. Digital Drug 

Digital Drug is a software which can be used for treatment of various mental problems like hypertension , lack of concentration , lack of visualization etc.

In sum , a digital drug performs following operations :-

· Boosting your mood, increased happiness 

· Alert yet relaxed state of mind 

· Inebriated feeling, without the alcohol or headache! 

· Rocketing your visualization skills 

· Increased confidence, getting rid of inhibitors
 With a "digital drug", you can touch those parts of your mind usually reserved for the momentary peaks of our                                                                       existence. This is a totally legal, completely safe, non-addictive binaural beat recording that releases endorphins, the body's natural "happy pill", to bring about an elevated mood state.

You simply slip on the headphones and relax. You feel soft and cosy. As the noises swish around inside your head, you gain a total sense of clarity and harmony.

Frequencies utilized in the production of  Digital  drug.

0.5 - 1.5 Hz -    Endorphin release
0.9 Hz -            Euphoric feeling
2.5 Hz -             Production of endogenous opiates (pain killers, reduce anxiety)
4.0 Hz -             Enkephalin release for reduced stress
10 Hz -              Enhanced serotonin release. Mood elevation, arousal, stimulant
14 Hz -              Awakeness, alert. Concentration on tasks
20.215 Hz -       Brings about safe LSD-25 effects
30 Hz -              Used for safe marijuana effects
33 Hz -              Hypersensitivity, C. consciousness
38 Hz -              Endorphin release
46.98 Hz -         Visualization effects, when used with 62.64 & 70.47 Hz
90 - 110 Hz -     Pleasure-producing beta-endorphin rise
111 Hz -            Constant beta endorphin release



D. Proposed algorithm.

We propose the following algorithm  for Programming a robot using a psychometric approach ( The algorithm assumes that the experiment is performed on a normal person )

Variable   α, ß, Θ, δ;
Variable   α_int , ß_int, Θ_int, δ_int;

Algorithm set_relaxation_condition () 

Algorithm set_working_condition () 

Algorithm set_meditation_condition () 

Algorithm set_sleeping_condition ()  

 

If  ((α_int > ß_int) && (α_int > Θ_int) && (α_int > δ_int))                            // intensity of α waves are maximum

{      

       call ( set_relaxation_condition (  ) );

       α++;

       call ( set(α) ); 

 

}
   If  ((ß _int > α _int ) && (ß _int > Θ _int ) &&(ß _int > δ _int ))                     // intensity of ß waves are maximum
{ 

       call ( set_working_condition (  ) );

       ß ++;

       call( set(ß) );      

 

}
 

 

If  ((Θ _int > α _int ) && (Θ _int > ß _int ) && (Θ _int > δ _int ))                   // intensity of Θ waves are maximum
{   

       call ( set_meditation_condition (  ) );

       Θ++;

       call( set(Θ) );    

 

}
else                                                                    // intensity ofδ waves are maximum
{   

      call( set_sleeping_condition (  ) );

      δ++;

      call( set(δ) );   

 

}
 

set( Variable X);                          // the function ‘set’ is used to set the required condition 

{
     ear1(200);                                                   // apply frequency of 200 onto ear 1

     ear2(200+X);                                             //  apply frequency of 200+X onto ear 2

 

}
     E. References
1. [AT&T,01] AT&T Laboratories Cambridge, “Sentient Computing Project Home Page.” 2001. http://www.uk.research.att.com/spirit/.

2. [Dey,00] Dey, A., “Providing Architectural Support for Building Context-Aware Applications”, Ph. D. Thesis Dissertation, College of Computing, Georgia Tech, December 2000.
     

3.  [Gatech,00] “The Aware Home Research Initiative”. Georgia Institute of Technology, 2000. http://www.cc.gatech.edu/fce/ahri/.



4. [Hopper,99] Hopper, A., “Sentient Computing”, The Clifford Paterson Lecture, Phil. Trans.R. Soc. Lond. A (2000) 358, 2349-2358, 1999, http://www.uk.research.att.com/pub/docs/att/tr.1999.12.pdf




5. [MIT,02] MIT Project Oxygen. “Pervasive Human-Centred Computing”. MIT Laboratory for Computer Science, July 2002. http://oxygen.lcs.mit.edu/Overview.html
6. [Norman,98] Norman, A. D., “The Invisible Computer”, Cambridge, Massachusetts; MIT Press. 1998.


7. [Schilit,95] Schilit, W. N., “A System for Context-Aware Mobile Computing”, Ph.D. Thesis, Columbia University, New York, 1995.




8. [SMART,02] “The Smart-Its Project”, European Disappearing Computer Project, 2002. http://www.smart-its.org/ 








9. [TEA,98] “Technology for enabling Awareness (TEA)”, European Esprit Project 26900. http://www.teco.edu/tea/, 1998. 







10. [Teco,02] TecO, University of Karlruhe, “Smart-Its Project page”, 2002. http://smart-its.teco.edu 
11. [Weiser,91] Weiser, M., “The Computer for the 21st Century”, Scientific American, 265(3):94-104, September 1991.  
12. The Mind Machine & Wireless EEG”, http://www.futurehealth.org/a-2.htm 

13. [Jennifer Kenny] "Brain Waves", www.edhelper.com/ReadingComprehension_29_60.html 
14. [Thomas F. Collura] Thomas F. Collura, Ph.D. P.E.,"Practical Issues Concerning EEG Biofeedback Devices, Protocols and Methods".  http://www.hackcanada.com/ice3/wetware/practic.html                                                 
15. [US Patent #3951134] http://www.uspto.gov/  





16. "What Is Mind Machine", //www.hackcanada.com/ice3/wetware/mindmachines.html
[image: image6.jpg]0z 210nz

iliie n essence.



