CYBORG

 1. INTRODUCTION
There are possibility exists to enhance human capabilities. To harness the ever increasing abilities of machine intelligence, to enable extra sensory input and to communicate in a much richer way, using thought alone. Kevin Warwick has taken the first steps on this path, using himself as a guinea pig test subject receiving, by surgical operation, technological implants connected to his central nervous,system. 

  1.1. Cybermetics
Cybermetics  is the interdisciplinary study of the the structure of the regulatory system.Cybermetics is closely related to control theory and system theory.Contemporary cybermetics began as an interdisciplinary study connecting the fields of control system,Electrical network theory,mechanical engineering,logic models,evolutionary biology,Neuroscience etc..

  1.2. Cyborg
Cyborgs are originated from the concept of Cybermetics .A cyborg , also known as a cybermetic organism is a being with both biological and artificial values (e.g. electronic, mechanical or robotic) parts.
 Cyborg is a mixture of organism and technology. An organism with any type of enhancement can be called cyborg. It is half living and half machine. The process of becoming a cyborg is called cyborgation. There are different type of cyborg such as cyborg with artificial hearts, cyborgs with retinal implants, cyborgs with brain sensors cyborgs with bionic arms etc. Also animal cyborgs such as cyborg eel, robo roach etc. Cyborg find there application mainly in military, medicine etc. Most of the soldiers in US military are undergoing cyborgation. Cyborgation is used for treatment of Parkinsons disease, for people with vision problem etc.The term was coined in 1960 when Manfred Clynes and Nathan Kline used it in an article about the advantages of self-regulating human-machine systems in outer space. The cyborg is often seen today merely as an organism that has enhanced abilities due to technology.

According to some definitions of the term, the metaphysical and physical attachments humanity has with even the most basic technologies have already made them cyborgs. In a typical example, a human fitted with a heart pacemaker or an insulin pump (if the person has diabetes) might be considered a cyborg, since these mechanical parts enhance the body's "natural" mechanisms through synthetic feedback mechanisms. Some theorists cite such modifications as contact lenses, hearing aids, or intraocular lenses as examples of fitting humans with technology to enhance their biological capabilities; however, these modifications are no more cybernetic than would be a pen or a wooden leg. Cochlear implants that combine mechanical modification with any kind of feedback response are more accurately cyborg enhancements.
The world’s first Cyborg was a white lab rat ,part of an experimental program at New Yorks Rochland State Hospital in the late 1950s.The rat had implanted in its body a tiny osmotic pump that injected precisely controlled doses of chemicals ,altering several of its physiological parameters .it was pare animal part machine.

 2. HISTORY
The concept of a man-machine mixture was widespread in science fiction before World War II. As early as 1843, Edgar Allan Poe described a man with extensive prostheses in the short story "The Man That Was Used Up". In 1908, Jean de la Hire introduced Nyctalope (perhaps the first true superhero was also the first literary cyborg) in the novel L'Homme Qui Peut Vivre Dans L'eau (The Man Who Can Live in the Water).Edmond Hamilton presented space explorers with a mixture of organic and machine parts in his novel The Comet Doom in 1928. He later featured the talking, living brain of an old scientist, Simon Wright, floating around in a transparent case, in all the adventures of his famous hero, Captain Future. In the short story "No Woman Born" in 1944, C. L. Moore wrote of Deirdre, a dancer, whose body was burned completely and whose brain was placed in a faceless but beautiful and supple mechanical body.
One of the earliest uses of the term was by Manfred E. Clynes and Nathan S. Kline in 1960 to refer to their conception of an enhanced human being who could survive in extraterrestrial environments:
For the exogenously extended organizational complex functioning as an integrated homeostatic system unconsciously, we propose the term ‘Cyborg'. Manfred E. Clynes and Nathan S. Kline
Their concept was the outcome of thinking about the need for an intimate relationship between human and machine as the new frontier of space exploration was beginning to take place. A designer of physiological instrumentation and electronic data-processing systems, Clynes was the chief research scientist in the Dynamic Simulation Laboratory at Rockland State Hospital in New York.
However this may not have been the earliest use. Ten months earlier The New York Times had printed:
A cyborg is essentially a man-machine system in which the control mechanisms of the human portion are modified externally by drugs or regulatory devices so that the being can live in an environment different from the normal one.  
A book titled Cyborg: Digital Destiny and Human Possibility in the Age of the Wearable computer was published by Doubleday. Some of the ideas in the book were incorporated into the 35mm motion picture film Cyberman.


3. CYBORG PROJECTS

Among the Cyborgs living today Dr Kevin Warwik heads the Cybermetics Department at the University of Reading in the United Kingdom and has taken the first steps on this path, using himself as a guinea pig test subject receiving ,by surgical operation ,technological implants connected to his central nervous system .Probably the most famous piece of research undertaken by Warwick (and the origin of the nickname, "Captain Cyborg",( given to him by The Register) is the set of experiments known as Project Cyborg, in which he had a chip implanted into his arm, with the aim of "becoming a  cyborg”.
3.1. PROJECT CYBORG
Professor Kevin Warwick, the world's leading expert in Cybernetics, in the book I cyborg here he unveils the story of how he became the worlds first Cyborg in a ground breaking set of scientific experiments.

In Project Cyborg, a British scientist, Kevin Warwick, had an array of 100 electrodes fired in to his nervous system in order to link his nervous system into the Internet. With this in place he successfully carried out a series of experiments including extending his nervous system over the Internet to control a robotic hand, a loudspeaker and amplifier. This is a form of extended sensory input and the first direct electronic communication between the nervous systems of two humans.


3.2. Cyborg1.0
 Professor Kevin Warwick underwent an operation to surgically implant a siliconchip transponder in his forearm. Dr. George Boulous carried out the operation at Tilehurst Surgery,using local anaesthetic only. 
The first stage of this research, which began on 24 May 1998, involved a simple RFID transmitter being implanted beneath Warwick's skin, and used to control doors, lights, heaters, and other computer-controlled devices based on his proximity. The main purpose of this experiment was said to be to test the limits of what the body would accept, and how easy it would be to receive a meaningful signal from the chip.This experiment allowed a computer to monitor Kevin Warwick as he moved through halls and offices of the Department of Cybernetics at the University of Reading, using a unique identifying signal emitted by the implanted chip. He could operate doors, lights, heaters and other computers without lifting a finger.
The chip implant technology has the capability to impact our lives in ways that have been previously thought possible in only sci-fi movies. The implant could carry all sorts of information about a person, from Access and Visa details to your National Insurance number, blood type, medical records etc., with the data being updated where necessary. 
3.3. Cyborg 2.0 
The second phase of the experiment Project Cyborg 2.0 got underway in March 2002. This phase will look at how a new implant could send signals back and forth between Warwick's nervous system and a computer. If this phase succeeds with no complications, a similar chip will be implanted in his wife, Irena. This will allow the investigation of how movement, thought or emotion signals could be transmitted from one person to the other, possibly via the Internet.
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The second stage involved a more complex neural interface which was designed and built especially for the experiment by Dr. Mark Gasson and his team at the University of Reading. This device consisted of an internal electrode array, connected to an external "gauntlet" that housed supporting electronics, was implanted on 14 March 2002, and interfaced directly into Warwick's nervous system. The electrode array inserted contained 100 electrodes, of which 25 could be accessed at any one time, whereas the median nerve which it monitored carries many times that number of signals. The experiment proved successful, and the signal produced was detailed enough that a robot arm developed by Warwick's colleague, Dr Peter Kyberd, was able to mimic the actions of Warwick's own arm.
By means of the implant, Warwick's nervous system was connected onto the internet in Columbia University, New York. From there he was able to control the robot arm in the University of Reading and to obtain feedback from sensors in the finger tips. He also successfully connected ultrasonic sensors on a baseball cap and experienced a form of extra sensory input.
A highly publicised extension to the experiment, in which a simpler array was implanted into the arm of Warwick's wife—with the aim of creating a form of telepathy or empathy using the Internet to communicate the signal from a far—was also successful, resulting in the first purely electronic communication experiment between the nervous systems of two humans. Finally, the effect of the implant on Warwick's hand function was measured using the University of Southampton Hand Assessment Procedure (SHAP). It was feared that directly interfacing with the nervous system might cause some form of damage or interference, but no measurable effect nor rejection was found. Indeed, nerve tissue was seen to grow around the electrode array, enclosing the sensor
3.4. ANIMAT
Animat is his current project which uses rat neurons in the control circuits of robots . Sensors in the robot send signals to the cluster of neurons which then send their own signals back to the robot to control its movements. According to a press release from Reading, Animat could help us understand how memories are formed and could lead to better treatments for brain diseases like Alzheimer’s. That’s a wonderful goal, the use of biological elements in a robot. Warwick’s work is the first with nerve cells integrated directly into the command processes of an automaton.

 4. ROBOTS AND CYBORGS

All of them ,to some degree,are programmed ;they are basically computers that move.
                                   [image: ]
A robot ,however ,doesnot necessarily have to resemble a human .it can be in the shape of a dog,or a lunar Lander ,or one of those giant arms in a car factory.
                                                     [image: ]
 But cyborgs are begins that are part mechanical and part organic.In fact some theorists consider anyone whose body relies on a form of machinery in order to survive-such as a pacemaker or an insulin pump-to be a cybog


                             
5.TYPES OF CYBORGS

There are, two dominant types of cyborgs emerge in their history, the cyborg as a reconceptualized  post-human body and the cyborg as machine-controlled monster.  Because the cyborg is a symbiotic relationship between human and machine and is equally faithful to its organic components and its machine attributes. 

5.1. INDIVIDUAL CYBORGS
In current prosthetic applications, the C-Leg system developed by Otto Bock HealthCare is used to replace a human leg that has been amputated because of injury or illness

In 2002, under the heading Project Cyborg, a British scientist, Kevin Warwick, had an array of 100 electrodes fired in to his nervous system in order to link his nervous system into the Internet. With this in place he successfully carried out a series of experiments including extending his nervous system over the Internet to control a robotic hand, a loudspeaker and amplifier. This is a form of extended sensory input and the first direct electronic communication between the nervous systems of two humans

In 2004, under the heading Bridging the Island of the Colourblind Project, a British and completely colorblind artist, Neil Harbisson, had an eyeborg installed on his head in order to hear colors. His prosthetic device was included within his passport photograph as confirmation of its permanent and embedded cyborg status.

Stephen William Hawking, (born 8 January 1942) is a British theoretical physicist and cosmologist, whose scientific career spans over forty years. Stephen Hawking is severely disabled by motor neurone disease also known as amyotrophic lateral sclerosis (ALS). Now he make a hydraulically powered titanium-alloy exoskeleton is expected to assist in his ongoing theoretical physics research. "With the new exoskeleton, Stephen will be able to safely handle radio active isotopes in the high-radiation area of the new supercollider particle accelerator. 

5.2. SOCIAL CYBORGS
	
More broadly, the full term "cybernetic organism" is used to describe larger networks of communication and control. For example, cities, networks of roads, networks of software, corporations, markets, governments, and the collection of these things together. A corporation can be considered as an artificial intelligence that makes use of replaceable human components to function. People at all ranks can be considered replaceable agents of their functionally intelligent government institutions, whether such a view is desirable or not.

5.3. CONVENIENT CYBORGS

Cyborgs are again categorized into two types based on their structural and functional role play .Structurally cyborgation can take place either internally or externally.Convenient cyborgs may refer to any external provision of an exoskeleton for the satisfying the altered fancy needs of body 

5.4. CONDITIONAL CYBORGS

Conditional cyborgation includes bionic implants replanting the lost or damaged body part for the normal living in the present environment.
	
5.5. FICTIONAL CYBORGS
 Fictional cyborgs are portrayed as a synthesis of organic and synthetic parts. Fictional cyborgs may be represented as visibly mechanical or as almost indistinguishable from humans .The 1970s television series the Six Million Dollar Man featured one of the most famous fictional cyborgs. Cyborgs in fiction often play up a human contempt for over-dependence on technology, particularly when used for war. Cyborgs are also often portrayed with physical or mental abilities far exceeding a human counterpart (military forms may have inbuilt weapons, among other things).

 The manifestations of such a cyborg subject position cross-pollinate with the virtual figures of cyberspace – avatars and textual embodiments. Cyborg can be constructed as a way to reconfigure identity and to extend the possibilities of a human without a body, a body without organs.  These cyborgs share a utopian mythology that situates the "human" as dominant in the machine-human relationship.  The cyborg is a person with extensions or modifications, but the cyborg still has noticeable human traits. 

  

6. LATEST TECHNOLOGY

Cybermetics is one of the scientific field in which continous researches and studies are taking place and spontaneous developments are derived by its dedicated scientists

 At  present cyborgology concentrates on the development of conditional cyborgs.
 That is living being with a mechanical body part which is replaced for the  damaged or lost body part .Among them C-LEG has prime importance ,it has functioning similar to our leg .These external mechanical parts works by the stimulations received generated from our neural system. Prostheses like the C-Leg and the more advanced  iLimb are considered by some to be the first real steps towards the next generation of real-world cyborg applications. Additionally cochlear implants and magnetic implants which provide people with a sense that they would not otherwise have had can additionally be thought of as creating cyborgs.

6.1. HYBROTS

A Hybrots (hybrid robots) is a cybermetic organism in the form of a robot controlled by a computer consisting of both electronic and biological elements.The biological elements are rat neurons connected to a computer chip.this feat was first accomplished by Dr Steve Potter,a professor of biomedical Engg: at the Georgia Institute of Technology.What seperates a hybrot from a cyborg is that the latter term is commonly
Used to refer to a cybermetically enhanced human or animal,while a hybrot is an entirely new type of creature constructed from organic and artificial materials .It is perhaps helpful to think of  the hybrot as “semi living “.

Another interesting feature of the hybrot is its longevity. Neurons separated from a living brain usually die after a short period of time; however, due to a specially designed incubator utilizing a new sealed-dish culture system, a hybrot may live as long as two years.

6.2. BCI-BRAIN COMPUTER INTERFACE OF CYBORGS 
A brain–computer interface (BCI), sometimes called a direct neural interface or a brain–machine interface, is a direct communication pathway between a brain and an external device. BCIs are often aimed at assisting, augmenting or repairing human cognitive or sensory-motor functions. The field of BCI has since blossomed spectacularly, mostly toward neuroprosthetics applications that aim at restoring damaged hearing, sight and movement. The remarkable cortical plasticity of the brain, signals from implanted prostheses can, after adaptation, be handled by the brain like natural sensor or effector channels. 
Neuroprosthetics is an area of neuroscience concerned with neural prostheses—using artificial devices to replace the function of impaired nervous systems or sensory organs. The most widely used neuroprosthetic device is the cochlear implant, which, as of 2006, has been implanted in approximately 100,000 people worldwide.There are also several neuroprosthetic devices that aim to restore vision, including retinal implants. The differences between BCIs and neuroprosthetics are mostly in the ways the terms are used: neuroprosthetics typically connect the nervous system to a device, whereas BCIs usually connect the brain (or nervous system) with a computer system. Practical neuroprosthetics can be linked to any part of the nervous system—for example, peripheral nerves—while the term "BCI" usually designates a narrower class of systems which interface with the central nervous system. Both use similar experimental methods and surgical techniques.
6.3. C-LEG
 In current prosthetic applications,the C-Leg system developed by Otto Bock HealthCare is used to replace a human leg that has been amputated because of injury or illness. The use of sensors in the artificial C-Leg aids in walking significantly by attempting to replicate the user's natural gait, as it would be prior to amputation.Prostheses like the C-Leg and the more advanced i-Limb are considered by some to be the first real steps towards the next generation of real-world cyborg applications.Additionally contact lens,aritificial lungs,heart,hip joints,cochlear implants and magnetic implants which provide people with a sense that they would not otherwise have had can additionally be thought of as creating cyborgs.
 The C-Leg is a microprocessor-controlled knee prosthesis, developed by the Otto Bock Healthcare company, that enables moderately active amputees to vary walking speeds and travel over changes in terrain. The idea was originally developed by Kelly James, a Canadian engineer, at the University of Alberta.The C-Leg uses hydraulic cylinders to control the flexing of the knee. Sensors send signals to the microprocessor that analyzes these signals, and communicates what resistance the hydraulic cylinders should supply.  


6.3.1. Sensors in the C-Leg 
The C-Leg uses a knee-angle sensor to measure the angular position and angular velocity of the flexing joint. Measurements are taken up to 50 times a second. The knee-angle sensor is located directly at the axis of rotation of the knee.Moment sensors are located in the tube adaptor at the base of the C- Leg. These moment sensors use multiple strain gauges to determine where the force is being applied to the knee, from the foot, and the magnitude of that force. 
6.3.2. Hydraulics in the C-Leg 
The C-Leg controls the resistance to rotation and extension of the knee using a hydraulic cylinder. Small valves control the amount of hydraulic fluid that can pass into and out of the cylinder, thus regulating the extension and compression of a piston connected to the upper section of the knee.
6.3.3 Microprocessor in the C-Leg 
The microprocessor receives signals from its sensors to determine the type of motion being employed by the amputee. The microprocessor then signals the hydraulic cylinder to act accordingly. The microprocessor also records information concerning the motion of the amputee that can be downloaded onto a computer and analyzed. This information allows the user to make better use of the prosthetic.
6.3.4. Power source in the C-Leg 
The C-Leg is powered by a lithium-ion battery housed inside the prosthesis below the knee joint. (cell is actually located within the axis of the joint) On a full charge, the C-leg can operate for up to 45 hours,depending on the intensity of use. A charging port located on the front of the knee joint can be connected to a charging cable plugged directly into a standard outlet.
6.4. COCHLEAR IMPLANTS 
A cochlear implant (CI) is a surgically implanted electronic device that provides a sense of sound to a person who is profoundly deaf or severely hard of hearing. The cochlear implant is often referred to as a bionic ear.
The implant is surgically placed under the skin behind the ear.
The basic parts of the device include: 
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* a microphone which picks up sound from the environment
 * a speech processor which selectively filters sound to prioritize audible speech and sends the electrical sound signals through a thin cable to the transmitter, 
* A transmitter, which is a coil held in position by a magnet placed behind the external ear
and transmits the processed sound signals to the internal device by electromagnetic induction
 6.4.1. Internal parts: 
The internal part of a cochlear implant 
 A receiver and stimula tor secured in bone beneath the skin, which converts the signals into electric impulses and sends them through an internal cable to electrodes, An array of up to 24 electrodes wound through the cochlea, which send the impulses to the nerves in the scala tympani and then directly to the brain through the auditory nerve system. There are 4 manufacturers for Cochlear implants, and each one produces a different implant with a different number of electrodes. Advanced Bionics produces implants with 16 electrodes and use a technique called current steering in which two electrodes are stimulated simultaneously with different current levels to produce intermediate virtual channels. The number of channels is not a primary factor upon which a manufacturer is chosen; the signal processing algorithm is also another important block.






                          
7. APPLICATIONS OF CYBORGS

7.1. IN MEDICAL FIELD

In medicine, there are two important and different types of cyborgs: these are the restorative and the enhanced. Restorative technologies “restore lost function, organs, and limbs”. The key aspect of restorative cyborgization is the repair of broken or missing processes to revert to a healthy or average level of function. There is no enhancement to the original faculties and processes that were lost.

The enhanced cyborg follows a principle, and it is the principle of optimal performance: maximising output (the information or modifications obtained) and minimising input (the energy expended in the process). Thus, the enhanced cyborg intends to exceed normal processes or even gain new functions that were not originally present.

7.2. IN MILITARY

In defensive applications the Cybernetics and Cyborgological experiences are held for the development of “Cyborg soldier”. The cyborg soldier often refers to a soldier whose weapons as well as the survival systems are integrated into the self, creating a human-machine interface.


Military organizations' research has recently focused on the utilization of cyborg animals for inter-species relationships for the purposes of a supposed tactical advantage. DARPA has announced its interest in developing "cyborg insects" to transmit data from sensors implanted into the insect during the pupal stage. The insect's motion would be controlled from a MEMS, or Micro-Electro-Mechanical System, and would conceivably surveil an environment and detect explosives or gas.


In 2009 at the Institute of Electrical and Electronics Engineers (IEEE) Micro-electronic mechanical systems (MEMS) conference in Italy, researchers demonstrated the “first wireless flying-insect cyborg.”. Engineers at the University of California at Berkeley pioneered the design of a “remote controlled beetle,” funded by the Defense Advanced Research Projects Agency (DARPA).
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The success of the Beetle Borg has sparked an onslaught of research and the creation of a program called Hybird Insect MEMS or HI-MEMS. The goal for HI-MEMS, according to DARPA’s Microsystems Technology Office, is to develop “tightly coupled machine-insect interfaces by placing micro-mechanical systems inside the insects during the early stages of metamorphosis.


7.3. IN SPORTS
Prosthetic legs and feet are not advanced enough to give the athlete the edge, and people with these prosthetics are allowed to complete, possibly only because they are not actually competitive in such -athlons. Some prosthetic leg and feet allow for runners to adjust the length of their stride which could potentially improve run times and in time actually allow a runner with prosthetic leg to be fastest in the world

7.4. IN ART

The concept of cyborgation to associate to most people with science fiction, they tend to believe cyborgs exist only in imaginations of writers and artists. Cyborgs get famed through mainly science fiction films and through stories of writers.

7.5. IN POPULAR CULTURE

Cyborgs are become a well-known part of science through fiction literature and other media. Examples of famous organic –based fictional cyborgs includeTerminator, Star war’s etc. Mechanical based models include Replicants and Cylons.

7.6.CYBORGS  IN FUTURE 
Cyborgs seems to play a cruicial role in future. It not helps in controlling machines associated with human bodies but also in controlling other machines as well.Some of the cyborgs are as follows, 
 
7.6.1. CYBORG CARS 
Cyborg cars are one which speed of car is controlled by human brain rather than by manual methods.In this technique consists of series of electrodes implanted in pariteal lobe of human brain.These electrodes receives signals about orientation,movement recoginition etc.the electrodes transfers the signals from brain into electric signals and sends them to a microprocessor.The microprocessor is interfaced with the cars,which process the signals.The processed signals from microprocessor drives a signal to the motor which is in contact with the throttle valve.Hereby one can controll the speed of the car according to ones own thinking.
7.6.2. CYBORG THE BLIND GUIDE 

This is one of the technologies adopted for those who are blind by birth.In this method it uses a sensor attached to walking stick.it also uses a suit that consists of a vibrator attached to both side of arms which drives to a microprocessor. It also uses a speaker interfaced with microprocessor.The sensor uses a ultrasonic waves to detect the vehicles.if any vehicle is detected,these sensors drives a signal to the  microprocessor.The signals are processed by microprocessor and sends an alert sound to the subject either through speaker or to the vibrator.thus one can react accordingl
                               



8. MERITS&DEMERITS

Whether it be a new emerging technology, a new instrument or a new equipment ,everything has got its advantages and disadvantages. It depends on the user to make a proper use of equipped devices & the technologies. So, here are the set of advantages and disadvantages of CYBORG.
8.1. MERITS
* Artificial life will eventually win out against organic life since it is more durable and more efficient and enable one to lead a normal life
*The re-engineering of the human species and prolongs life
* It seems hard to argue against increasing human longevity, intelligence, or strength, since human beings seem to live too short a span, to make too many mistakes in reasoning, and to lack the physical endurance necessary to make great accomplishments like gives a part of body back.
*Improves the quality of life
8.2. DEMERITS
 The critics of bioelectronics and biocomputing foresee numerous potential negative social consequences from the technology.
* One is that the human race will divide along the lines of biological haves and have-nots.
* People with enough money will be able to argument their personal attributes as they see fit as well as to utilize cloning, organ replacement, etc.To stave off death for as long as they wish, while the majority of humanity will continue to suffer from hunger, bad genes, and infirmity.
* Certainly, it would be easy to utilize bio-implants that would allow people to trace the location and perhaps even monitor the condition and behavior of implanted persons.This would be tremendous violation of human privacy, but the creators of human biotech might see it as necessary to keep their subjects under control. Once implanted with bio-implant electronic devices, ‘cyborg’ might become highly dependent on the creators of these devices for their repair, recharge, and maintenance.
* It could be possible to modify the person technologically so that body would stop producing some essential substance for survival, thus placing them under the absolute control of the designer of the technology.
* Psychological problems
* The risk of rejection/infection





                                     

9. CONCLUSION
Humans have limited capabilities. Humans sense the world in a restricted way, vision being the best of the senses. Humans understand the world in only 3 dimensions and communicate in a very slow, serial fashion called speech. But it must get improved for the human beings to exist in this competitive world. Only technology can make it possible. And  cyborgology is the future technology for the purpose to be get real. Even it has some major defects and wrong sides as like any technologies evolving now days.

Finally I would like to say that if the future of intelligent robots, then to protect mankind, we will must need some TERMINATORs. They all are CYBORGS. Because by making human CYBORGS, we may have the following extra ordinary capabilities….

* We will be able to communicate between each other by thought signals alone, so no more need for telephones, old fashioned signals, we all are able to think to each other via implants.

* Instead of communicating by speech as we do presently, we will be able to think to each other, simply by implants connected to our nervous system linking our brains electronically together, possibility even over the internet.

*We won’t need the languages that we presently do, we’ll need a new language of ideas and the concepts in order to communicate thoughts from brain to brain.
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