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Our Product

Second Sight is a revolutionary visionary system that offers a multitude of sight enhancement features through a user-friendly interface. Our AVS (advanced vision system) uses robotic technology to enhance normal vision to an elevated state. Our system is comprised of three main components; the smart lens, the earpiece and the Brain-Interface band. Our revolutionary system offers a myriad of options and programs to enhance everyday vision. The smart lens is a tiny display controlled by the user's brain. The lens is a display for a wide range of applications as well as basic everyday comforts. This unique lens magnifies up to 15x the normal power of the human eye, can show directions through an integrated GPS, can record video, and can also be voice controlled. The voice activated earpiece serves as a central hub housing information as well as transmitting it. The earpiece also primarily powers the system. The brain interface band uses EEG technology to allow the user to control an on-lens pointer.

Powering the System
The earpiece is the main power hub for all three components. It holds a re-chargeable battery with a long lasting charge. The earpiece can be charged over night, or whenever it is not being worn. The earpiece is able to power both the smart contact lens and the brain interface band through wireless electricity. This feat is achieved by using three electromagnetic resonators each of which is a self-resonant system formed from copper. One resonator is attached to the sending source (the earpiece) and the other two are attached to the smart lens as well as the brain interface band. The sending unit then fills the space around the lens, band, and earpiece with a non-radiative magnetic field that oscillates at MHz frequencies. The non-radiative field acts as a mediator between the power exchange and the other coils (the receiving units), which is specifically designed to resonate with the magnetic field. The resonance system ensures a strong interaction between the sending unit and the receiving unit, while the interaction with the rest of the environment is weak. Magnetic fields interact imperceptibly with biological organisms as well as common materials so the system ensures power without putting the user at any risk or discomfort (web.mit.edu ; popsci.com). Additionally, the brain-interface band is covered in flexible solar cells if supplemental power is needed by the system. During inactivity, the solar cells work to recharge the earpiece battery. 

The Smart Lens
Our AVS Smart Lens is a contact lens that displays information passed to it through the brain interface band and the earpiece. The lens uses a combination of LED’s, a microprocessor and a patented Second Sight operating system as well as various applications stored in the earpiece, to perform a multitude of vision enhancement tasks. Through this user-friendly vision enhancement display; users are able to see the world in a new light with everything they need right in front of them. Due to the revolutionary micro-display, the lens is able to fit right over the pupil, providing a heads up display while still maintaining the look of a normal eye to the outside world. The lens is extremely durable as well as comfortable so the user will have the utmost comfort while using our system. Its small construction houses copper wiring which act as the resonator for the power source as well as transmit data and power to the display. The lens is water resistant, and it can be cleaned with our official Second Sight cleaning solution. It is a non-conductive solution that makes sure your AVS lens provides clear vision as well as performs flawlessly. 

The Earpiece
The discreet earpiece serves as a central hub for the entire system. It powers the system, as well as holds all the information in its 100GB hard drive. The structure of the earpiece is extremely discreet and fashionable. It is no bigger than a pen cap, and resembles any Bluetooth headset for a cellular device. The unique ear bud contours to the user’s ear to ensure maximum comfort. The whisper soft microphone lets the entire system be voice activated from basic heads up display commands, to entire emails being written by speech. The earpiece also comes with a powerful tool that converts 32 languages into subtitles on your AVS smart lens display. The earpiece houses a rechargeable battery that fully charges in 3 hours and holds charge for up to 16 hours.

The Brain Interface Band
The unique Brain Interface Band uses EEG technology to translate brain waves into commands for our AVS operating system. The Brain Interface Band reacts to brain waves emitted by the user, and transmits it into commands to be carried out by the earpiece and the smart lens. The Brain Interface Band allows for complete freedom for the user. Within the applications provided, if you can think it, our AVS can do it (www.lce.hut.fi).

SYSTEM FEATURES

Isolate and Magnify
All standard lens or eyewear-based AVS systems come with the Isolate and Magnify feature. Seeing clearly details of objects very far away or focusing closer on the macro level is made easy with this application. Reading from afar or even viewing unclear or blurry objects are tasks the user can carry out with ease. This feature is employed by the 15x zoom and an advanced focus setting that delivers digital clarity of the image being viewed.

GPS
The GPS feature packaged with the Second Sight device is extremely user-friendly. If the user is ever lost, he or she can receive pinpoint details and coordinates of their location. What is groundbreaking about this feature is that, while not only highly accurate, it has the ability to track and record the user’s path and geo-locate any media recorded by the user. When traveling, the user must only specify to the device where he or she would like to go and Second Sight immediately provides direction and distance.

Record 
The Second Sight device includes a handy record feature built into the OS which is able to capture and save what you hear and what you see, in the form of a still image, video or mp3 audio. This state of the art technology employs an 8.1 megapixel camera, a four 90 degree microphone setup which is able to capture audio from all sides of the user and a 15x digital zoom feature. The recordings are stored in the earpiece as they are captured and are then available to send to Second Sight online storage, used via email, or even transmitted directly to another Second Sight user. What tops the experience is the powerful audio, image and video editor that can be launched straight from the lens.

Voice Control
The discreet earpiece not only serves as a transmitter to the lens but also has the capability of recognizing the user's inputs and voice specifically. Second Sight Voice Control goes well beyond most modern speech recognition software. The standard Voice Control application translates 32 languages into on-lens subtitles for instant conversation translation. It also “learns” the user’s voice and will only allow system activation and application sensitive commands to be issued by its primary user.

Internet
Second Sight’s AVS includes Internet connectivity which is able to operate on wi-fi, Bluetooth or cellular towers. When in wi-fi mode, Second Sight is able to automatically connect to unsecured networks or prompt the user for a WEP key. The wi-fi operates on 801 and 802.11 G signals. Cellular signals require a service provider yet speed is just as fast as wi-fi; Bluetooth is also very convenient for file transfer and data sharing.
Internet applications launch directly on the lens or eyewear with opacity, scale and position easily adjusted via voice command.

Upgradeable and Open Source
What further enhances the wearer's experience is Second Sight's ability to download firmware updates. Although still being tested and developed, our team is hard at work trying to deliver new additions such as night vision, thermal vision and many other intuitive features. Second Sight also has a thriving open source community creating new customized and free lens apps everyday. 

State of the Industry

Science has always provided mankind with answers and solutions, and science will continue to do so, while simultaneously supplying us with improvements upon previous technologies or new technologies altogether. Today, humanity owes the majority of our commodities, from prosthetic limbs to iPods, to years of scientific research and collaboration between different scientific disciplines. Unfortunately, however much science may have contributed to improving our lives, there is still plenty of headway to be made. 
According to the National Eye Institute age-related macular degeneration is the leading cause of blindness and vision loss in Americans of fifty-five years of age and older, affecting more than 1.75 million individuals. This number is projected to rise to more than 3 million people by the year 2020. Retinitis pigmentosa is another widespread ocular condition. Worldwide, 1.5 million people are inflicted with a form of this genetic disorder that results in loss of vision and sometimes complete blindness. (www.nei.nih.gov) 
Scientists and engineers, across every field, are working together on groundbreaking research that will change the world and redefine what was previously thought possible by technology and medicine. These trailblazers of the future are developing a variety of bionic eyes that will inevitably be a part of many people’s everyday lives. Currently, bionic eyes that are in development fall under four basic categories:

Visual Prosthetics 

The BrainPort vision device is a non-surgical assistive visual prosthetic that translates information from a digital video camera to the tongue through gentle electrical stimulation. This revolutionary invention consists of a base unit, a head-mounted camera, a hand-held controller, and an electrode array the size of a postage stamp that would sit on top of the tongue. The system works by collecting visual information through the camera and instantaneously relaying that information to the base unit, which converts it into an electrical pattern that is then displayed on the tongue via the electrode array.A tactile “image” is then created using varying electrical stimulation. White pixels are represented by strong stimulation, grey pixels as medium stimulation, and black pixels as no stimulation. This may seem painful, but on the contrary it is not. Blind participants have described the sensation as feeling like champagne bubbles effervescing on the tongue. BrainPort’s system is analogous to reading Braille, and requires a certain amount of training to be able to effectively operate the device. Participants of research for BrainPort have been able to orient themselves and identify where in space stimulation arises (up, down, left, right) after only minutes of training (www.wicab.us).

A similar device, called the vOICe system, operates in a manner similar to that of the BrainPort device. The vOICe system (“OIC” is capitalized to stand for “Oh, I see”) is compromised of a camera that can be mounted on a hat, helmet, or glasses, along with a base unit that also processes the visual information received from the camera. Unlike the BrainPort system, this information is not transferred to the tongue, but rather to the ears. The processing base unit translates the visual images into sounds that are fed to the user through stereo headphones. With training and time, the user of the vOICe system comes to associate sounds with images and motion. Neuroscience research has shown that sound can activate the visual cortex of the brain of the blind; this concept is the focal point behind the vOICe system. Over time the brain accepts the auditory data for visual data, and although the subjective impression is much less detailed than regular vision, for the blind it is a major step out the dark (www.seeingwithsound.com).

Retinal Implants
In a healthy eye, rods and cones in the retina convert light into tiny electrochemical impulses that are sent to the brain through the optic nerve that is connected at the very back of the eyeball. The brain then decodes these impulses into the sights that we register. If the retina is damaged and does not function properly (due to conditions like retinitis pigmentosa and macular degeneration) then the brain cannot receive this information. This is where retinal implants come into play. Unlike vOICe and BrainPort, retinal implants require surgery to embed a miniature device into the eye. Most retinal implants do the job of the rods and cones by receiving information from a digital camera and then conveying this information to the optic nerve, which leads to the brain. Commonly the information from the camera is transmitted wirelessly to the retinal implant, i.e. through radio waves. In a more advanced approach, microphotodiodes are placed directly onto the retinal implant. Microphotodiodes serve almost as miniature solar cells that generate electricity when stimulated by light, eliminating the need for a camera and an external battery source. Yet, the most challenging aspect of developing a functioning retinal implant network is wiring the implant into the nervous system (www.news.bbc.co.uk ; www.itotd.com).

Brain Implants
These retinal implants however, are dependent on the optic nerve and functioning retinal nerves, which could raise complications. For example, how would this system work on a person whose optic nerve was damaged rather than the retinal nerves? What if the person was born blind and the optic nerve has never been used and thus rendered useless? As a result, alternatives to the retinal implants have emerged. As of now, a more complicated solution is in its experimental stage. This alternative involves implanting electrodes into the brain to directly stimulate the brain’s visual cortex. Implanting electrodes into the brain is difficult and aside from the obvious challenges of brain surgery, this procedure is complex because extensive testing is required to determine which electrodes should fire off to stimulate the visual cortex. Presently, this procedure has been performed very few times and, as far as brain surgery goes, is relatively safe (www.web.achive.org). 

Advanced Optical Enhancements
Exploring optical technologies has benefits aside from returning vision to the blind; bionic lenses are being developed with a bit of a science-fiction purpose in mind. At the University of Washington a bionic contact lens has brought Hollywood technology to life. An electronic contact lens has been developed that will enable maps and videos to be beamed before the wearer’s eyes. The lens is a prototype that has microscopic circuits affixed to a flexible plastic and embedded with LEDs to display information. It has a built-in antenna that will both harvest energy from radio waves and allow for wireless Internet. Although the device is in essence very basic, Babak Parviz, the electrical engineer behind the project plans for more sophisticate components. Hopefully, the final product will be a great asset to the pilots, drivers, and the military. Eventually the bionic lens might be able to provide computer-aided vision and display essential information, speed and direction for example, or even a zoom function (www.telegraph.co.uk). 

Technology has advanced tremendously, even in the past decade and it is amazing to think of what is to come. With this surge of innovation we are forced to look at not only how science has given rise to our technology but the inventiveness of the human race. Bionics are establishing the foundation for tomorrow's technologies, leaving us eager for what will come next.

The Future of Vision Robotics

The future of robotic visual enhancement lies within the brain, as many of the most promising current projects involve interaction between the robotics and the portion of the human brain that controls visual processing. This model allows scientists to develop more advanced and precise vision for people who have lost it either through genetic defect or an accident than can be provided by simple physical augmentation of a damaged eye, which may not fix the vision problem, as very often the cause for a lack of vision is damage or defect in the part of the eye that hooks up with the brain. 
One such example of a solution to blindness caused by neurological damage is a computer chip which will be attached to the back of the eye connected by a wire to the part of the brain that analyzes visual data. Such a solution would only be helpful for people who were born with the ability to see and developed blindness later in life due to old age or natural deterioration of the cells that connect the eye to the brain. As the technology stands now, this treatment will only work if the optic nerve is still somewhat functional, or the data will not be fully processed. It also requires some sort of camera to receive data and send it to the brain to be analyzed, sending the information it gets back to the chip behind the eye. 
With more development, this technology could be developed to the point where complete destruction of the nerves that connect the eye to the brain does not prevent the chip from analyzing visual data. With a more complete understanding of how visible things are analyzed by the brain these images could be completely reproduced without the assistance of the optic nerve. Eyes that are healthy except for this neurological damage will also be the only thing necessary for recording images in stead of a camera (www.thefutureofthings.com).
Robotic eyes made to replace damaged eyes are also increasing in usefulness. A more likely solution to eye damage is not to completely replace the eye with a robot one, but to replace the damaged parts of the eye with robotic analog's of those parts. Otherwise, cameras connecting to the brain could once again bypass any problems presented by the damaged eye (www.seeingwithsound.com).
Another way to increase visibility is by decreasing the amount of input to be analyzed for the person with the robotic eye to see. Development of a vision system using coherent laser radar promises to provide vision that is not affected by changes in lighting, shade, and color. This would provide a much more accurate image that, though lacking in color, would bypass many of the resolution problems that exist in current eye-glasses camera technology used for collecting images and sending them to the brain (www.osti.gov ).

Ultimately, the solution to solving vision problems is the ability to undo or prevent damage to the brain or eye that prevents vision. In the future, as understanding of the human genome increases, the genetic defects that cause many of these eye impairments will be able to be rooted out, making robotic implants unnecessary. The implanting of genes that would cause the developing person to have better vision than they would have without gene therapy will make physical adjuncts to our eyes obsolete. While public opinion is against the use of eugenics now, the development of this science will see fear of the repercussions diminish, along with the need for robotic fixes after the damage is incurred(www.geneticsandsociety.org).

 

Special Thanks: 
Second Sight as descibed in this site is not a real product. There is a company in California called Second Sight that is researching and developing visual prosthetics. We thank that company for allowing us to use thier excellent name.

To lenscrafters.com for inspiring our site design. 

To all of the gifted men and women of science who have dedicated their lives to improving the lives of others through robotic prostheses.
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