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                                                 Illustrating the concept, i.e.  active capture and re - display,  creates an "illusory transparency",  also known as "computer mediated  reality” . It   is  related to  virtual  reality.              Active camouflage   or  adaptive camouflage   is a group of  camouflage t echnologies which  allow an object to blend into its  surroundings by use of panels or  coatings capable of altering their  appearance, color, luminance and  reflective properties. Active  camouflage has the capacity to  provide perfect concealment from  visual de tection.            This invention generally  relates to surface modification  devices and techniques, and more  particularly to a background  matching camouflage system.  Specifically, the invention relates  to a passive optical and infrared  camouflage system in which a  body is heated or cooled to match  background emmissivity and in  which the body may be  simultaneously altered optically to  correspond with background  colors.           Active camouflage differs  from conventional means of  concealment in two important  ways: firstly, it   makes the  camouflaged object appear not  merely similar to its surroundings,  but effectively invisible through  the use of mimicry; secondly,  active camouflage changes the  appearance of the object as  changes occur in the background.  Ideally, active camoufla ge mimics  nearby objects as well as objects as  distant as the horizon.   Active camouflage has its origins  in the diffused lighting camouflage  first tested on Canadian Navy  corvettes during World War II, and  later in the armed forces of the  United Kingdom an d the United  States of America.   Active camouflage is poised to  develop at a rapid pace with the  development of organic light - emitting diodes (OLEDs) and  other technologies which allow for  images to be projected onto  irregularly - shaped surfaces. With  the ad dition of a camera, an object  may not be made completely  invisible, but may in theory mimic  enough of its surrounding  background to avoid detection by  the human eye as well as optical  sensors. As motion may still be  noticeable, an object might not be  rende red undetectable under this  circumstance but   potentially more  difficult to hit. This has been  demonstrated with videos of  "wearable" displays where the  camera could see "through" the  wearer.    
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Introduction:
1. Definition  
Active camouflage differs from conventional means of concealment in two important ways: firstly, it makes the camouflaged object appear not merely similar to its surroundings, but effectively invisible through the use of mimicry;

[image: image4]
 secondly, active camouflage changes the appearance of the object as changes occur in the background. Ideally, active camouflage mimics nearby objects as well as objects as distant as the horizon. 

2.optical camouflage

Wearable version of illusory transparency made from a tiling of flat panel displays supplied with images from cameras, and a computer processing system. This functioning prototype is limited by the number of sensors and transducers.
    Outside of fiction, the concept exists only in theory and in proof-of-concept prototypes, although many experts consider it technically feasible. In 2003, three professors at University of Tokyo — Susumu Tachi, Masahiko Inami and Naoki Kawakami — created a prototypical camouflage system in which a video camera takes a shot of the background and displays it on a cloth using an external projector. The same year Time magazine named it the coolest invention of 2003.  With flexible electronics such as a flexible liquid crystal display that would permit display of the background image by the material itself, this form of optical camouflage may closely resemble its fictional counterparts

Phased array optics (PAO) provides a more ideal implementation of optical camouflage. Instead of producing a two dimensional image of background scenery on an object, PAO would use computational holography to produces a three dimensional hologram of background scenery on an object to be concealed. Unlike a two dimensional image, the holographic image would appear to be the actual scenery behind the object independent of viewer distance or view angle

3.Fictional  examples
       Optical camouflage is a kind of active camouflage which completely envelopes the wearer. It displays an image of the scene on the side opposite the viewer on it, so that the viewer can "see through" the wearer, rendering the wearer invisible. The idea appears in many fictional works, such as the William Gibson novel Neuromancer, where it is referred to as a "mimetic polycarbon suit," and the 1979 novel Mirror Friend, Mirror Foe by George Takei and Robert Asprin. Also referred to as "thermoptic camouflage" or simply "thermoptics," this technology was popularized by the sci-fi manga (and later anime) Ghost in the Shell and Gantz.. 
In fiction
    The active camouflage suit by name is credited to science fiction author Philip K. Dick in his 1974 novel A Scanner Darkly. Worn by the narcotics double agent Bob Arctor/Fred, the "scramble suit" is described as a flexible sheath covering the body of the wearer with a reflective/refractive coating on the inside surface that transfers the camouflaging pattern — projected by a holographic lens mounted on the wearer's head — onto the outside surface of the sheath.
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Dick's invention has been copied many times in novels, films and video games to become a standard device in science fiction. Examples appear in the Arnold Schwarzenegger film Predator, the James Bond film Die Another Day, the Metal Gear Solid video game series, the MMOFPS game PlanetSide, the,halo video game series, the Crysis new generation video game ( see more about nano suit here) and the Japanese Anime and Manga Ghost in the Shell and Gantz — cited as the inspiration for Tokyo University experiments into optical camouflage. A similar cloaking device is found in Star Trek, however this example does not achieve active camouflage in the same way.
4.In Animals:Active camouflage is not a human invention. The most convincing example of active camouflage in animals is the octopus, which can blend into its surroundings by changing skin color as well as skin shape and texture.
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· Where did all this begin

BEFORE

Tokyo ~ Professor Tachi from the University of Tokyo said that he had first had the idea of developing something to make objects invisible in 1977.  But the image was flat and unrealistic. 

NOW

Professor Tachi came up with retro-reflective material which causes the coat to act as a screen and gives a transparent - or invisible - effect. Similarly, Duke University is using microwave beam deflection, making it appear almost as if nothing were there at all. 

· Augumented reality

       Augmented-reality systems add computer-generated information to a users sensory perceptions
· While virtual reality aims to replace the world, augmented reality merely tries to supplement it with additional, helpful content

· Components of optical camouflage

· A garment made from highly     reflective material

· A video camera

· A computer

· A projector

· A special, half-silvered mirror called a combiner; which is the viewing screen

· The cloak
· Made of retro-reflective material

· An observer receives more of the reflected light and therefore sees a brighter reflection

· Can be seen far away and outside in bright sunlight
· 
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· Difference between invisible cloaks

· Duke Method:
  1. Rely on product called “metamaterial” 
2. The metamaterial will influence the electromagnetic waves around it      creating a “warped effect.” 

3This creates the invisible effect
· Tokyo Method:        
1. Uses camera to capture picture

2. Processes it to a computer
3. Projected onto the reflective cloak
· Other components

· The camera captures the digital video behind the person with the cloak

· The computer synthesizes the graphics and superimposes them on a real-world image

· The projector shines a light beam through an opening controlled by a device called an iris diaphragm

· The combiner (special mirror) is used to both reflect the projected image toward the cloak and let 
· light rays bouncing off the cloak to return to the viewer’s eye
· How it works?
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· To make an object  “invisible”    one has warp space

· Imagine a pin “pushing through piece of cloth, distorting, but not breaking, any threads”

· So when light hits the “invisibility cloak” it bends around the object. 

· When you look at the object you will not see the object but the but the scenery behind it.

·  Possibility

·  Truth:

              Nearly Impossible 

· But material that has the same effect can be used to create the invisibility effect. 

· This can be implemented by using metamaterial technology

·      Applications

        1.In medical

·  Doctors could use the “invisibility” to see through their hands and tools to make the underlying tissue more “visible.”
       2.Aviation

·        Pilots could use optical camouflage to make cockpit floors transparent

· They can see through the cockpit floors to the runway and landing gear

       3.Automotive

·        Cars

· A transparent rear hatch or tailgate would make it easy to know when to stop. 

· conclusion

·   The advancement in science is making what we may have thought of as impossible, probable.

Research: Invisibility technology is currently being developed by major universities and scientists in the US abroad.

      Problems :We are still facing                             challenges with practicality,    licensing and high costs
   KEY POINTS:

 Real WorldApplications:
 There are benefits in the fields of medicine, aviation, automotive, home improvement and more as the technology is advancing.

          In the future: To make an object literally vanish before a person's eyes, a cloak would have to simultaneously interact with all of the wavelengths, or colors, that make up light. That technology would require much more intricate and tiny meta-material structures, which scientists have yet to devise. 
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  ABSTRACT


        Illustrating the concept, i.e. active capture and re-display, creates an "illusory transparency", also known as "computer mediated reality”. It is related to virtual reality. 

        Active camouflage or adaptive camouflage is a group of camouflage technologies which allow an object to blend into its surroundings by use of panels or coatings capable of altering their appearance, color, luminance and reflective properties. Active camouflage has the capacity to provide perfect concealment from visual detection.

        This invention generally relates to surface modification devices and techniques, and more particularly to a background matching camouflage system. Specifically, the invention relates to a passive optical and infrared camouflage system in which a body is heated or cooled to match background emmissivity and in which the body may be simultaneously altered optically to correspond with background colors.

       Active camouflage differs from conventional means of concealment in two important ways: firstly, it makes the camouflaged object appear not merely similar to its surroundings, but effectively invisible through the use of mimicry; secondly, active camouflage changes the appearance of the object as changes occur in the background. Ideally, active camouflage mimics nearby objects as well as objects as distant as the horizon.

Active camouflage has its origins in the diffused lighting camouflage first tested on Canadian Navy corvettes during World War II, and later in the armed forces of the United Kingdom and the United States of America.


Active camouflage is poised to develop at a rapid pace with the development of organic light-emitting diodes (OLEDs) and other technologies which allow for images to be projected onto irregularly-shaped surfaces. With the addition of a camera, an object may not be made completely invisible, but may in theory mimic enough of its surrounding background to avoid detection by the human eye as well as optical sensors. As motion may still be noticeable, an object might not be rendered undetectable under this circumstance but potentially more difficult to hit. This has been demonstrated with videos of "wearable" displays where the camera could see "through" the wearer.
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