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Abstract: 

Human Eye is similar to a camera. Macula provides the highest resolution of the image which we see. Macula is comprised of 

multip le layers of cells which process the initial “analog “light energy entering the eye into “digital” electrochemical impulses. 

Human eye has nearly 100 million photoreceptors but because of some eye disease many people can't see properly so a new 

biomedical technology is invented to overcome the eye disease problems  of millions of people in the world & which is still under 

research to provide good eye vision to blind people. A visual prosthesis is a  bio-electronic eye i.e. bionic eye, is an experimental 

visual device intended to restore functional vision to those suffering from partial or total blindness. Bionic eye is placed on the 

back of the eye that will restore sight at the back of the eyeball as a light transmitter to the brain. the wire connecting to the nerve 

going to the brain so that it can read the signal  which is thinner than a human hair. There may now be a way to restore vision with 

the help of a new device. The device bypasses the part of the retina that’s not working and utilizes the remainder of the ret ina to 

give vision to these patients. One field where computer-related image processing technology shows great promise for the future is 

bionic implants such as cochlear implants, retinal implants etc. retinal implants are being developed around the world in hopes of 

restoring useful vision for patients  suffering from certain types of diseases. The Bionic Eye is an emerging technology that aims to 

help correct the vision of those that are affected by various eye disease.like age-related macular degeneration (amd) and retinitis 

pigmentosa (rp). In these diseases the photoreceptor cells slowly degenerated, leading to blindness. however, many of the inner 

retinalneurons that transmit signals from the photoreceptors to the brain are preserved to a large extent for apro longed period of 

time. the retinal prosthesis aims to provide partial vision by electrically activating the remain ing cells of the retina. the epi retinal 

prosthesis system is composed of two units, extra ocular unit and intraocular implant. Signal passing through these various stages 

restore vision to most blind people. 
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Fig.1: Bionic  Eye 
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Fig.2: Bionic Eye  

 

 
 

INTRODUCTION 

 History 

John Jameson saw the world through normal eyes until a 

histoplasmosis fungal infection caused his vision to blur. A 

follow-up laser surgery to reverse the fungal infection 

damaged his vision even further, leaving him legally blind. 

After 40 years of limited vision, however, Jameson now can 

see again eye telescope and fine surgical work by Dr. 

Christopher Shelby of the Institute. Developed by Dr. Isaac 

Lipshitz of Vision Care, the Implantable Miniature Telescope 

was designed for those suffering from age related macular 

degeneration, a common and debilitat ing eye disease that 

results when the retina begins to deteriorate. Macular 

degeneration is the leading cause of vision loss in the U.S., 

affecting more than 10 million Americans. Though Jameson 

didn’t suffer from that condition, the fungal damage to his eye 

was similar, making him an ideal candidate for the eye 

surgery. 

 Also eye vision problem found 10 years ago, to 59-year-old  

Steve McMillin noticed problems with his vision Dr. Max 

Gomez reported McMillin’s eye disorder,Within four years, he 

was completely blind.. 

 to overcome such problems Mark Humayun has developed 

bionic eye.In 1983 Joao Lobo Antunes, a Portuguese doctor, 

implanted a bionic eye in a person born blind.  

 

  INVENTION OF BIONIC EYE 

By merging medical science in engineering field Mark 

Humayun's invention is a miracle for people suffering from 

inherited retinal degenerative disease that leads to blindness in 

old age. retinal implant is a prosthetic device that maps visual 

images to control signals, based on which it stimulates the 

surviving retinal circuitry. image compression for bionic eye 

compresses and resizes the images preserving the object 

detection rate of the image. There sized image obtained has a 

comparable object detection rate to that of original image. 

This indeed reduces the processing over head on implant 

inside the body in eye the visual information from the retina. 

McMillin was then given special glasses with a camera. The 

camera records images and sends them to a wearable video 

processing unit. The device in the eye receives the images, 

stimulates the retina and the brain interprets it as a vision.“The 

vision is based on contrast. They can see an outline, or they 

can see a door, a walkway. The vision that this implant 

provides is not the vision that we’re used to, could make out 

the images of  all the people in the room, all the lab coats, and 

people walking around .McMillin  who was suffering from 

eye vision problem is now enjoying his new independence and 

has a greater appreciation for the little things in life .The 

camera on the glasses doesn’t move instead of moving his 

eyes ,moves head.  

 

                                    
    Fig: 3 Human Eye. 

             

 
CONSTRUCTION OF BIONIC EYE 

Constructing the bionic eye involves a process similar to that 

of making computer chips, in which ultrathin and flexible 

electrode arrays are made to contact the retina without 

damaging it. The array is fed signals from a dig ital camera that 

is placed at the edge of a patients glasses — image quality is 

comparable to a cell phone camera. Ideally, the bionic eye will 

work by converting the information from the camera into 

signals that the electrodes implanted in the eye can use to send 

to the brain, which will interpret them. The hardest part is 

turning the camera signal into an appropriate type of pulse that 

the brain will understand and turn into a visual perception. A 

video camera fitted to a pair of glasses will capture and 

process images. These images are sent wirelessly to a bionic 

implant at the back of the eye which stimulates dormant optic 

nerves to generate points of light (phosphenes) that form the 

basis of images in the brain. 

 

http://www.ksla.com/story/31988503/blind-man-sees-again-thanks-to-bionic-eye?clienttype=generic&sf26404950=1
http://www.ksla.com/story/31988503/blind-man-sees-again-thanks-to-bionic-eye?clienttype=generic&sf26404950=1
http://www.visioncareinc.net/ultra_precision_micro-optics
https://en.wikipedia.org/wiki/João_Lobo_Antunes
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WORKING OF BIONIC EYE 

The implant is based on a small chip that is surgically  

implanted behind the retina, at the back of the eyeball. An 

ultra-thin wire strengthens the damaged optic nerve; its 

purpose is to transmit light and images to the brain’s vision 

system, where it is normally processed. Other than the 

implanted chip and wire, most of the device sits outside the 

eye. The users would need to wear special eye glasses 

containing a tiny battery-powered camera and a transmitter, 

which would send images to the chip implanted behind the 

retina. The new device is expected to be quite durable, since 

the chip is enclosed in a titanium casing, making it both water-

proof and corrosion-proof. The researchers estimate that the 

device will last for at least 10 years inside the eye. The 

operation involved the implantation into the eye of a min iature 

Galilean telescope containing wide-angle micro-optical lenses. 

The min i telescope is implanted into one eyeball, rep lacing the 

lens, which is removed during the surgery. Working along 

with the cornea, the telescope can enlarge images to 

approximately 2.2 to 2.7 t imes their average size. This 

magnificat ion allows the images to project onto the healthy 

parts of the retina, bypassing the damaged blind spot and 

restoring some of the patient’s vision. 

 
        Fig -4: Working of Bionic Eye  

   

                                                              

 

Fig-5: Working Of Bionic Eye  

          
          
                                                 

       Fig-6: Circu it diagram of working of MARC system (Mult iple-Unit Art ificial Ret ina Chipset)  

 

https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwj61fWDsYHOAhXDJJQKHY4SByAQFggnMAA&url=https%3A%2F%2Fvpl.usc.edu%2Ffiles%2F2013%2F07%2FLiuetal.pdf&usg=AFQjCNFpFP8mNdDHdRxEX5fI9DyEkf5oRw&bvm=bv.127521224,d.dGo
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 ADVANTAGES OF BIONIC EYE 

1) Helps correct vision. 

2) No longer has limited access. 

3) American one is FDA approved. 

4) Can be easily implanted. 

5) Research is not limited by budget. 

 

 DISADVANTAGES OF BIONIC EYE 

1) Australian one is still being researched. 

2) Both eyes has research cost in the millions of dollars . 

 3) Australian one has to undergo human trials . 

4) American one doesn't correct vision to 100%. 

5) Australian one won't be ready till 2014.  

 

CONCLUS IONS  

 Bionic eye (Bio-Electronic Eye) is a new invention in the 

biomedical engineering field to give v ision to those suffering 

from partial or total b lindness. Researchers  throughout the 

world have looked for ways to improve people's lives with 

artificial, bionic devices. Bionic devices are being developed 

to do more than replace defective parts. Researchers are also 

using them to fight illnesses. Providing power to run bionic 

implants and making connections to the brain's control 

system pose the two great challenges for biomedical 

engineering. Scientist are now looking at devices like bionic 

arms, tongues, nose etc. The three year clinical trial results 

of the retinal implant popularly known as the 'bionic eye,' 

have proven the long-term efficient, safety and reliability of 

the device that restores vision in those blinded by a rare, 

degenerative eye disease. Future research of bionic eye will 

prove very efficient to blind, people ,vision problem people 

along with affordable cost .Definitely Bionic eye may 

provide good solution for visionless people in coming years. 
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