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3. CYBORG TECHNOLOGY

3.1 PROSTHESIS
In medicine, prosthesis is an artificial extension that replaces a missing part of the body. Contrast with orthosis that supplements the body. Prostheses are typically used to replace parts lost by injury (traumatic) or missing from birth (congenital) or to supplement defective body parts.





A United States soldier demonstrates Foosball with two prosthetic limbs

The last quarter of a century spawned significant advances in prosthetic limb technology. Advanced prosthetic devices integrate computer technology and use carbon fiber, titanium, Kevlar, and other advanced materials. Hydraulic and pneumatic mechanisms are also common. As advances continue, prosthetics will mimic human limbs more closely than ever thought possible. The greatest challenges will be for research and development (R&D) teams to work closely with the reality-based clinical specialists to develop systems that are economically and clinically practical.
Since the early 1980s, electronic arm prostheses have been incorporating motors and simple microprocessors that control electric hands and elbows through electromyographic (EMG) signals read from the skin's surface. Within the past decade, advanced microprocessors have begun to appear in leg prostheses for better control of the artificial knee.

These intelligent prosthetic devices use a series of strain gauges and accelerometers to provide data to a microprocessor. The microprocessor then controls the resistance in mini hydraulic and pneumatic units within the knee, controlling the swing of the prosthesis and providing more stability. These microprocessor knee systems can recognize when a wearer is losing balance or stumbling, and will automatically adjust the knee to provide more stability and help prevent a fall. These knee systems are finely adjusted through the use of software. Computers are connected to the limb while the wearer is fitted. Fine adjustments are made based on objective data collected while the wearer walks at different speeds. Once fine-tuned, the prosthetic knee can adjust the speed of shank swing and stabilize the knee while the foot is on the ground. This allows users to concentrate on other life activities and forget about their foot.



Jon Comer, Professional skateboarder, gets air with a prosthetic leg.
Researchers are working on control units that will take prosthetic knees to the next level by providing active knee extension. With this comes the potential for a prosthetic limb to lift a person to a standing position from a seated one. To date, these goals have been limited by the size, weight, and endurance limits of the batteries. Advances in miniaturization of both machines and power sources will provide R&D teams with more options for creating powerful prosthetic limbs with enough power to run all day without a recharge until evening.
Some types of prosthetics include:

· artificial limbs 

· corrective lenses 

· cochlear implants 

· bio-implants 

· replacement joints (e.g. hips) 

· ocular prosthetics 

· facial prosthetics 

· somato prosthetics 

· surgical prosthetics 

· hair prosthesis 

· maxillo-facial prosthetics 
3.2 THOUGHT CONTROLLED LIMBS
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The most interesting advances will result from research into osseointegration and neural-controlled prosthetic devices. Osseointegration is the direct skeletal attachment of prosthetic limbs through the use of a permanently connected quick disconnect fitting that protrudes from the residual limb. By connecting the prosthesis directly to the bone, the need for weight bearing through prosthetic sockets is eliminated.

Neural control involves connecting small electrodes to the surface of the brain. Using extensive biofeedback, researchers in this field have taught laboratory animals to control mechanical devices and simple prosthetic arms with their minds. 
As research in this area continues, the mechanical actions of advanced prosthetic limbs will be directly controlled by thought. Advances in mechanical capabilities and microprocessor control may make wireless "personal area networks" a reality. These networks will incorporate micro transmitters directly connected to the brain. Receivers built into the artificial limbs could allow users to become even more connected to their artificial limbs. Instead of depending on muscle signals and movement to make a prosthetic arm or leg move, all people will have to do is think about moving their leg and the signals will be transmitted instantly through radio waves.

Although this cyborg technology may seem like something out of a science fiction movie, the pieces to make this a reality are being developed and tested today. The future will only become more interesting as we blend and perfect various technologies that redefine the man and machine interface.
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