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1.0     What is Artificial Intelligence?
A

rtificial Intelligence is a branch of Science which deals with helping machines finds solutions to complex problems in a more human-like fashion. This generally involves borrowing characteristics from human intelligence, and applying them as algorithms in a computer friendly way. A more or less flexible or efficient approach can be taken depending on the requirements established, which influences how artificial the intelligent behavior appears.

· A good general definition of AI could be: 

AI is the part of computer science concerned with designing intelligent computer systems, that is, computer systems that exhibit the characteristics we associate with intelligence in human behaviour - understanding language, learning, reasoning and solving problems. 

AI is generally associated with Computer Science, but it has many important links with other fields such as Maths, Psychology, Medical Science , Biology and Philosophy, among many others. The ability to combine knowledge from all these fields will ultimately benefit us to  progress in the quest of creating an intelligent artificial being .

The goal of work in artificial intelligence is to build machines that perform tasks normally requiring human intelligence.

2.0     Why AI is Needed?
C

omputers are fundamentally well suited to performing mechanical computations, using fixed programmed rules. This allows artificial machines to     perform simple monotonous tasks efficiently and reliably, which humans are ill-suited to. For more complex problems, things get more difficult... Unlike humans, computers have trouble understanding specific situations, and adapting to new situations. Artificial Intelligence aims to improve machine behaviour in tackling such complex tasks.

Together with this, much of AI research is allowing us to understand our intelligent behaviour. Humans have an interesting approach to problem-solving, based on abstract thought, high-level deliberative reasoning and pattern recognition. Artificial Intelligence can help us understand this process by recreating it, then potentially enabling us to enhance it beyond our current capabilities.
3.0 Application of Artificial Intelligence.

The potential applications of Artificial Intelligence are abundant. They stretch from the military for autonomous control and target identification, to the entertainment industry for computer games and robotic pets. Lets also not forget big establishments dealing with huge amounts of information such as hospitals, banks and insurances, who can use AI to predict customer behaviour and detect trends.

Over the past five decades, AI research has mostly been focusing on solving specific problems. Numerous solutions have been devised and improved to do so efficiently and reliably. This explains why the field of Artificial Intelligence is split into many branches, ranging from Pattern Recognition to Artificial Life, including Evolutionary Computation and Planning.The applications of A.I. are the driving force behind the research. There are many practical uses for such systems, and it is big business. Folllowing are some applications of A.I. 

· Pattern Recognition

· Robotics

· Natural Language Processing

· Artificial Life

· Computer Games

· Cyborg etc.

3.1   Pattern Recognition

Pattern recognition involves determining the characteristics in specific samples and sorting them into classes; a process called classification. 

This is usually done with Machine Learning techniques, allowing the system to adapt to the data given to it. It can be applied to detecting single words in speech, recognizing voices, sorting scanned objects by type and filtering out unwanted pictures (among many others).

In practice, a way of doing this is to represent the sample as a set of features (e.g. for a sound: pitch, volume, timbre, smoothness). A training set is then created: i.e. a set of samples where the result is known (e.g. for facial recognition: Fred has green eyes and brown hair, Henry has blue eyes and blond hair). The learning mechanism can then learn to associate the features with the known types of sound or image. Depending on the representation, more or less samples are required. With symbolic representations, small numbers of examples are usually required, whereas for fuzzy learning (in neural networks for example) larger training sets are needed.

3.2 Robotics

A reprogrammable, multifunctional manipulator designed to move material, parts, tools, or specialized devices through various programmed motions for the performance of a variety of tasks"

The main aspect of robotics today is mobility. For example how can a mechanical device be controlled to move its body parts in a planned fashion, or navigate around a room? This can be done by learning the task in a virtual simulation, and then applying it to the real robot. If specific conditions of training are respected, the problem has a high probability of working in real life, but this is no guarantee.

In practice when moving robotic arms, the arm has a few movement possibilities: the shoulder allows rotations according to two axis, and the elbow also allow two basic rotations. 
Each of these possibilities is called one degree of freedom. Usually, one controller is assigned to provide movement for one DOF. The task at hand is to learn the optimal combination of controllers, where they can successfully cooperate to perform a given task.
3.3 Natural language processing

This is the task of extracting meaning from text, also known as computational linguistics. Once this meaning is processed, it can also potentially be interpreted and understood, or at least the basics.

A very recent approach is to use statistical analysis of the text. In essence, large parts of books are processed and learning algorithms attempt to extract the rules and patterns. This requires a smarter approach, taking more time to design, but it results in a more flexible program

3.4 Artificial Life

This is a very popular aspect of Artificial Intelligence, which involves modeling and mimicking living systems. This includes ant hills, wasp nests, larger forests, towns and cities. To date, very complex and interesting systems have been created by a multitude of very simple entities. For example many ants programmed by very small programs would potentially create an entire system with signs of emergent intelligence.

4.0 Introduction of Cyborg. 

A

fter discussing the basic application of the artificial intelligence, the most important & potential application of artificial intelligence is Cyborg .. so, let’s go through Cyborg.

A man at hill-station far away from his home for to enjoy his holidays, look at calendar and after knowing date he suddenly remember the cheque which  he has to deposit . Then he just concentrate his mind to his bank account and in few seconds & he made an analysis about the balance in his account (Credit / Debit).

We have seen many sci-fi films , like in terminator  Arnold Schwarzeneggar is a powerful man with extra machine intelligences , same as in the film The Matrix where the “TRINITY” has just learned how to drive the helicopter in just a few seconds . 

Just think that one day we have all these capabilities? Yes, this can be our future . But how ? the answer is through Cyborg .

4.1   What is Cyborg ?

Approximately 2500 years ago a world famous historian Herodots had noted the first case of artificial organ attached to the body.  A greek soldier , Hangesistres cut his leg to free himself from chain. At that time an handicapped person did not have to suffer this kind of  punishment. So , he had implanted a new artificial wooden leg to his body. 
As the time passed, there were tremendous development in making artificial organs  & resulted into microelectronic organs. In a simple language microelectronic organ means an organ which is operated by the human natural muscle movement thru his nervous system

Prof. Layl Mocros from Elinos (USA) North Western university invented the first artificial lungs for the TB patient

Scientist have made so many efforts to make human brain still they are not successful yet. There are 100 billion neurons in human mind. The world's most powerful supercomputer can carry out 100 trillion operations per second, which some scientists believe could be approaching the processing power of the human brain.
This is the beginning of the Cyborg ,Cyborg means “partially human and partially machine” A man linked with artificial intelligent machine. 

Will a being  which has 100 trillion cells take instruction from a human , the answer is obviously “NO”.

5.0 Why Cyborg  Is Needed?

So, can a machine behave like a person? This question underlies artificial intelligence (AI), the study of intelligent behaviour in machines. In the 1980s, AI research focused on creating machines that could solve problems and reason like humans.

One of the most difficult problems in artificial intelligence is that of consciousness. A consciousness gives us feelings and makes us aware of our own existence. But scientists have found it difficult getting robots to carry out even the simplest of cognitive tasks. 

Creating a self-aware robot with real feelings is a significant challenge faced by scientists hoping to mimic human intelligence in a machine.

The world's most powerful supercomputer can carry out 100 trillion operations per second, which some scientists believe could be approaching the processing power of the human brain.
Machines have always excelled at tasks like calculation & storing data permanently in the memory. But they can now challenge humans on everything from chess to football to mixing music.
As machines become more complex & have more computing power and intelligence, they will also develop a consciousness of their own. But it will be consciousness that will be different from that of human beings. 

Scientists have no doubt that robots are getting increasingly more intelligent. As computers become more powerful and we allow them to do our tasks (especially in the military area) even allowing them to make decisions, we risk losing control and power, bit by bit.

Technological evolution faster than biological evoulution , in another 10 or 15 years time, there will be machine that are more “intelligent” than human being . Then the schene will be set for machines to control human beings 

We have already reached the stage where we are dependent on technology “ARE WE ALL GOING TO AGREE TO SHUT DOWN THE INTERNET ?” 
Machines will not have the benefit of experience from the sociological angle that humans have. This is a real “DANGER” , so how should human beings overcome this problem ? 

· There are two solutions 

1. To take collective decisions to stop all development of machines, that is the solution impossible to implement

2. The other alternative for human beings to link up with machines and there by boost his intelligence further. 

When this happens, humans will become PART MACHINES AND REMAIN ONLY PART HUMAN MEANS – CYBORG.

6.0 Introducing Cyborg in real world.  
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An example of Cyborg in real world is Kevin Warwick, is Professor of Cybernetics at the University of Reading, UK where he carries out research in artificial intelligence, control and robotics.
In 1998 Kevin Warwick shocked the international scientific community by having a silicon chip transponder surgically implanted in his left arm. A series of further implant experiments have taken place in which Kevin’s nervous system was linked to a computer.

6.1   Cyborg Project – 1.0
What happens when a man is merged with a computer?
On Monday 24th August 1998, at 4:00pm, Professor Kevin Warwick underwent an operation to surgically implant a silicon chip transponder in his foream. Dr. George Boulous carried out the operation at Tilehurst Surgery, using  local  anaesthe  ticonly.

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. 

6.1.1   What Is Chip Implant Technology?.
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Electronic tagging can be regarded as a more permanent form of [image: image5.jpg]


identification than a smart card. Information on the holder can be read into a computer system.  In a simple example, when a smart card or tag is presented, and the individual is recognized, machinery such as light or a door can operate depending on what the system thinks of that individual's status. 

Going a step further, the individual could be implanted with silicon chip circuitry, which gives out a unique code, identifying the individual [image: image6.jpg]


concerned. The potential of this technology is enormous. It is quite possible for an implant to replace an Access, Visa or bankers card. There is 

very little danger in losing an implant or having it stolen! 
 










 An implant could carry huge amounts of data on an individual, such as National   Insurance number and blood type, blood pressure etc. allowing information to be communicated to on-line doctors over the internet. 

Within businesses, there is the possiblity of individuals with implants could be clocked in and out of their office automatically. The exact location of an individual within a building would be known at all times and even whom they were with. This would make it easier to contact them for a message or an urgent meeting.

The technology could be extremely useful for car security. For example, unless a car recognised the unique signal from its owner, it would remain disabled. 

Depending on how the technology is used, there are good and bad effects. So much of this smacks of the Big Brother. With an implant, a machine will know where an individual is, in a building, ...... at all times. You might not even be able to pay a visit to the toilet without a machine knowing about it. Is this really what we want?

6.1.2     Project Cyborg 1.0 Equipment 

Silicon chip circuitry
The transponder that [image: image7.png]


was implanted in the forearm of Professor Kevin Warwick, on 24th August 1998 consists of a glass capsule containing an electromagnetic coil and a number of silicon chips. It is approximately 23mm long and 3mm in diameter. 

When a radio frequency signal is transmitted to the transponder, the coil generates an electric current (an effect discovered by Michael Faraday many years ago). This electric current is used to drive the silicon chip circuitry, which transmits a unique, 64-bit signal. A receiver picking up this signal can be connected in an Intelligent Building Network.

By means of a computer, it is able to recognise the unique code and, in the case of an implant, the individual human in question. On picking up the unique, identifying signal, a computer can operate devices, such as doors, lights, heaters or even other computers. Which devices are operated and which are not depends on the requirements for the individual transmitting the signal. 

The silicon chip transponder had not, prior to this experiment, been surgically inserted into a human. It was not known what effects it would have, how well it would operate and, importantly, how robust it would be. There was the very real possibility that the transponder might leak or shatter while in the body with catastrophic consequences! The implant in Kevin Warwick's forearm was successfully tested for nine days before being removed. 

A follow-up experiment, Project Cyborg 2.0 with a new implant that sends signals back and forth between Professor Kevin Warwick's nervous system and a computer began in March 2002.

6.2     Cyborg Project – 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. 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. The question is how much can the brain process and adapt to unfamiliar information coming in through the nerve branches? Will the brain accept the information? Will it try to stop it or be able to cope? Professor Kevin Warwicks answer to these questions is quite simply "We don't have an idea - yet, but if this experiment has the possiblility to help even one person, it is worth doing just to see what might happen".

The next step towards true Cyborgs ?
On the 14th of March 2002 a one hundred electrode array was surgically [image: image8.jpg]


implanted into the median nerve fibres of the left arm of Professor Kevin Warwick. The operation was carried out at Radcliffe Infirmary, Oxford, by a medical team headed by the neurosurgeons Amjad Shad and Peter teddy. The procedure, which took a little over two hours, involved inserting a guiding tube into a two inch incision made above the wrist, inserting the microelectrode array into this tube and firing it into the median nerve fibres below the elbow joint.

A number of experiments have been carried out using the signals detected by the array, most notably Professor Warwick was able to control an electric wheelchair and an intelligent artificial hand, developed by Dr Peter Kyberd, using this neural interface. In addition to being able to measure the nerve signals transmitted down Professor Wariwck’s left arm, the implant was also able to create artificial sensation by stimluating individual electrodes within the array. This was demonstrated with the aid of Kevin’s wife Irena and a second, less complex implantconnecting to her nervous system. 
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Another important aspect of the work undertaken as part of this project has been to monitor the effects of the implant on Professor Warwick’s hand functions. This was carried out by Allesio Murgia a research student at the department, using the Southampton Hand Assessment Procedure (SHAP) test. By testing hand functionality during the course of the project the difference between the performance indicators before, during and after the implant was present in Kevin’s arm can be used to give a measure of the risks associated with this and future cyborg experiments.

6.2.1 The Neural Interface

The interface to Professor Warwick’s nervous system was a micro electrode array consisting of 100 individual electrodes implanted in the median nerve of the left arm. A 25-channel neural signal amplifier amplifies the signals from each electrode by a factor of 5000 and filters signals with corner frequencies of 250Hz and 7.5KHz. The amplified and finltered electrode signals are then [image: image10.jpg]


delivered to the neural signal processor where they are digitized at 30,000 samples/second/electrode and scanned online for neural spike events. This means that only 25 of the total 100 channels can be viewed at any one time. 

Neural spike events are detected by comparing the instantaneous electrode signal to level thresholhds set for each data channel. When a supra-threshold event occurs, the signal window surrounding the event is time stamped and stored for later, offline analysis. The neural stimulator allows for any of the 25 monitored channels to be electrically stimulated with a chosen repetition frequency at any one time.

7.0 Future of Cyborg

As every technology have some advantages as well as disadvantages the Cyborg  also  not excluded from them.

In future there are many advantages in different field areas like medical science, military application & also in the defense system, as well as for thought communication.

Human mind uses very small amount if cells of his brain , the Cyborg is mainly helpful to increase the capability of human mind

With Cyborg we can give the hearing sense by attaching the machine behind the ear.

With the  help of Cyborg we can implant the chip into the patient the brain of the patient whose part of brain is not working and making free from the paralysis.

Internal chips can store humans data like his medical records, police record , passport information & other important information related to individual. 

The main advantages is that the chip implanted in the body never lost and it is safe .

Some counries use the Cyborg in the defense ministry so , it will be dangerous because they have extra power than simple humans. 

The Cyborg technology is very costly to have , the cost for implanting 3mm chip into the body which the Kevin warwick has currently implanted in his body is 6.5 billion dollars.

If this technology will go to the wrong hand , you can imagine what could it do the world , just the example of WTC , the terrorists can misuse this technology.

7.0 Conclusion:

Although artificial intelligence can be helpful in many ways. Our main focus in the paper presentation is on Cyborg. Research says that Cyborg technology can be very useful if it is in the right hand like at present Cyborg technology is useful in medical science, particularly helpful for the handicapped men. But if some people misuse this technology, it can be very dangerous for the humans, just think about Cyborg army force and terrorists. Then there will be no meaning to research in this field. In English there is a says, 

“Science is a good servant, but bad master too”.
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