
IJRIT International Journal of Research in Information Technology, Volume 2, Issue 3, March 2014, Pg: 128-135 

 

Simran Bhatti, IJRIT  128 

 

International Journal of Research in Information Technology (IJRIT)International Journal of Research in Information Technology (IJRIT)International Journal of Research in Information Technology (IJRIT)International Journal of Research in Information Technology (IJRIT)    

    www.ijrit.comwww.ijrit.comwww.ijrit.comwww.ijrit.com                                                                                                                                                                                                            ISSN 2001-5569    

Senseye-Using sensors to locate features of eye 
 Simran Bhatti, Vandana Tayal, Pooja Gulia 

 
 Student, Computer Science, Maharishi Dayanand University 

Gurgaon, Haryana, India 
sim.bhatti4@gmail.com 

 
Student, Computer Science, Maharishi Dayanand University 

Gurgaon, Haryana, India 
vandana.tayal94@gmail.com 

 
 

Student, Computer Science, Maharishi Dayanand University 
Gurgaon, Haryana, India 

pg.gulia2@gmail.com 
 

Abstract 

Senseye is the process of using sensors to locate features of the eyes and estimate where someone is looking (point of gaze). The 
technology relies on infrared illumination to create a pattern of reflections, which are used in our mathematical models to 
determine the point of gaze. We’ve spent a tremendous effort on making it easy to set up and fully automatic so that it works 
accurately and reliably in a wide range of environments. 
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1. Introduction 

As technology advances it is important for people to be able to keep up with the progress or the technology becomes 
obsolete. Once the computer became a household item, companies began researching how to make it more user-
friendly. Manufacturers of personal devices like computers, phones, and tablets all compete to create the most 
convenient product so they can stay on top of the market. This means they have to stay one step ahead of new 
technologies. Once the touch control system used for the iPhone became popular, it quickly spread to other devices. 
Voice control is also becoming popular in phones and has already been used on computers for disabled people to 
communicate. Companies are looking for the next best, and easiest method of control for personal devices. Eye 
control looks like the most promising new technology that can eventually be used commercially for many personal 
purposes. 

 1.1 What is eye tracking? 

Eye tracking is the process of using sensors to locate features of the eyes and estimate where someone is looking 
(point of gaze). Our technology relies on infrared illumination to create a pattern of reflections, which are used in 
our mathematical models to determine the point of gaze. We’ve spent a tremendous effort on making it easy to set 
up and fully automatic so that it works accurately and reliably in a wide range of environments. 

Eye tracking can be used in a wide variety of applications typically categorized as active or passive. Active 
applications involve device control, for example aiming in games, eye activated login or hands-free typing. Passive 
applications include performance analysis of design, layout and advertising. Other examples are vehicle safety, 

medical diagnostics and academic research.  

Eye Tracker is a type of optical tracking method. 

Pupil Centre Corneal Reflections (PCCR) is the most common technique that most eye trackers use. 

PCCR is the use of corneal reflections and the center of the pupil as features to track over time. 

 A light source illuminates the eye causing highly visible reflections. This light, typically infrared that is reflected 
from the eye is then sensed by a video camera or some other specially designed optical sensor. 

 The information is then analyzed using mathematical models to determine the point of gaze and eye rotation from 
changes in reflections. 

Eye presence detection - Finding the eyes is the first thing the eye tracking system does and is therefore a 
fundamental part of eye tracking. It is also used in specific features, such as power saving by dimming the screen 
when eyes are not present etc. 

Eye position - The ability to calculate the position of the eyes in real time is part of what makes the eye tracking 
system accurate and precise while allowing the user to move freely. 

Eye identification - The eye tracker identifies individual eye features based on geometry through a quick 
calibration. Geometrical eye features and iris identification can also be used for user identification, driver 
identification, and automatic logon to your home PC. 
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1.2 The Eye Tribe 

 

Features of eye tribe: - 

• A brand new sensor combined with the infrared illumination system provides the very best conditions for 
the eye tracking algorithms to work with. 

• The high resolution sensor ensures that we can track the tiny movements of the pupils with high precision 
while maintaining a wide field of view. 

• Our advanced algorithms work in tandem with the hardware to optimize for most environments and light 
conditions. However, it works best in indoor scenarios without direct sunlight on the device. Measuring 20 
x 1.9 x 1.9 cm this is the smallest eye tracker in the world. 

• To ensure that the device doesn’t scratch any surfaces its back is covered with a smooth rubber surface. At 
the bottom is placed a standard tripod screw thread that allows any tripod or mount to be used. 

• Small in size with a standard USB 3.0 connection so it runs with most new desktops, laptops and tablets. 

• Does not require a separate power supply. 

• The device is built on standards which means that there is no firmware or drivers that needs to be installed. 
Just plug it in and launch the software. 

• One-cable convenience, USB versatility. 

• For the time being the specs are 30Hz, accuracy of 0.5 degrees and an exceptionally large tracking range. 

• The add-on uses a simple webcam and a set of infrared LEDs. 

• The small, lightweight add-on connects via USB. 

• No additional cables or batteries needed, work on the eye movement. 

• Eye Tribe, a startup that launched at Demo Mobile this week, says its Mobile Eye Control works on the 
same principle as Tobii’s technology. 

•  It is software that controls the mobile device with the eye movement. 

• The add-on uses a simple webcam and a set of infrared LEDs. 

•  A brand new sensor combined with the infrared illumination system provides the very best conditions for 
the eye tracking algorithms to work with. High resolution sensor ensures that even the tiny movements of 
the pupils are tracked with high precision while maintaining a wide field of view. 

1.3. Innovators 

It all started seven years ago where the four founders met at the IT University of Copenhagen. The ambition was to 
make eye tracking available for everyone at an affordable price. Within a couple of years they were renowned as the 
world leading research group in low cost eye tracking. After finishing their PhD’s the four founders bought the IP 
from the University and formed The Eye Tribe Company during their participation in the European Start-up Boot 
camp accelerator program in 2011. The team now includes 16 full time employees, building eye tracking software 
and applications for mobile devices. The Eye Tribe received seed funding of USD 1 million from private European 
investors in 2012 and is also leading a USD 4.4 Million government funded project to develop eye control for 
mobile devices, project to develop eye control for mobile devices. 
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1.4. Working 

Infrared light is first projected towards the face. The infrared light is then reflected in the pupil.The software uses 
infrared light reflected from the pupil of the eye recorded by the device’s camera enabling users  to scroll and click 
on their screens using the eye movement. The Eye Tribe's sophisticated algorithms are able to determine where the 
user is looking, and use their eye movement to perform tasks on the mobile device. Devices to date have all been 
camera-based optical tracking systems, including this system, but The Eye Tribe’s technology adds an infrared light 
source to a scanning camera to enable extremely precise tracking.  
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1.5. Applications 

The applications for browsing the web and other standard apps seems a little forced, but the idea of unlocking your 
screen without touching it makes at least as much sense as Google's own facial recognition solution. While the demo 
uses custom hardware plugged into a Galaxy Note II, it's really just a high-resolution camera with a complex 
software layer, which is something that could easily be integrated into upcoming devices. This combination brings a 
level of speed and accuracy that we haven't seen on a mobile platform.  App developers can even use eye tracking to 
determine engagement, which can come in useful when researching which apps or designs get the most attention of 
users.  

 Users of these devices will be able to write text messages, browse the Internet, log on to their online banking or 
playing games - all simply by using eye movements. The technology still need some refinement to meet the 
requirements of the Eye Tribe for its performance, so there is still a lot of development work and a lot of tests to be 
performed before the technology is ready to be built into consumer products. But the team is well on its way. The 
Eye Tribe is leading the project, and the other project partners are Lego, Serious Games, the IT University and 
Technical University of Denmark. 

 

  

        

The ability to use eye tracking to control a computer has obvious advantages for disabled people, but fans of the 
technology believe it could become a widely used input technology for the able-bodied, too. Moving an on-screen 
cursor with a glance is much faster than using a mouse, for example. Tobii is also working with console-makers and 
video-game publishers to develop new markets for its technology  
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1.6. Work in progress 

The Eye Tribe is hoping that the eye-tracking technology demonstrated in the Gaze Suite can be integrated with 
existing and upcoming software on both mobile platforms and desktops. While the Android version of Gaze UI is 
still in an early stage, the company is already taking pre-orders for the Eye Tribe Tracker, a $99 USB 3.0 sensor bar 
that enables this sort of control on Windows PCs. The package includes a developer kit and SDK. Hopefully they'll 
have more information about the mobile equivalent soon. The technology is not compatible with all Android 
devices, though, due to some hardware requirements. However, The Eye Tribe says the required additions will only 
cost an additional $1 for manufacturers, which means it should not be very difficult for Smartphone and tablet 
makers to introduce eye-tracking technology in their devices. 

Unlike Tobii, Eye Tribe says, it is not using special chips to process the eye tracking data. Instead, it’s relying on the 
processors already in a mobile device. That means, the company says, it can be built into mobile devices for just a 
couple of dollars. While Eye Tribe will be building and selling its technology as a peripheral as part of a developer’s 
kit, it hopes to convince mobile device manufacturers to include the hardware as standard in mobile devices, and 
license Eye Tribe’s software to enable eye tracking. 

1.7. Promising Technology 

This infrared-based technology has demonstrated great results to date, and the first commercial products are likely to 
hit the shelves within a year, by Christmas of 2013, likely including both eye-control Smartphone and tablets. 

This new eye-control system will allow you to scroll up or down Web pages, zoom in to see a location on a map 
more closely, or read email or even play games, all without touching the screen. The eye-control version of the 
popular game Fruit Ninja developed by The Eye Tribe makes it possible to slice the fruit flying by merely by 
looking at them. 

The Eye Tribe’s CEO Sune Alstrup Johansen comments on the current status of the eye-control tablet device. "We 
have already done experiments on tablets and have a prototype to demonstrate that it works. Now we need to make 
the technology even more robust, and more tolerant to different scenarios including outdoor use.” 

Longer range plans for the latter half of this three-year partnership include the development of smart glasses, where 
you can just look at an object to get more information about it. The Eye Tribe also has long-term plans for research 
into eye-control systems for automobiles. 

Eye-tracking control systems for customized computer devices for the handicapped have been known for more than 
a decade, but eye-control systems for the mass market, and in particular, mobile devices, are just now coming off the 
drawing board. Devices to date have all been camera-based optical tracking systems, including this system, but The 
Eye Tribe’s technology adds an infrared light source to a scanning camera to enable extremely precise tracking. 

1.8 Eye control in various devices 

Built to work with any Windows The Eye Tribe will make it possible to operate e.g. Smartphone and tablets using 
the eyes, so users of these devices will be able to write text messages, browse the Internet, log on to their online 
banking or playing games - all simply by using eye movements. Eye Tracking will make it easier, faster and more 
natural to use mobile devices, and several experts believe that eye control will revolutionize the use of smart phones 
in the same way as touch screens did it a few years ago. 

Team is working hard to get our Android SDK ready, but today you can get started with mobile eye control on 
Windows. 



IJRIT International Journal of Research in Information Technology, Volume 2, Issue 3, March 2014, Pg: 128-135 

 

Simran Bhatti, IJRIT  134 

 

7 or 8 device with a USB 3 interface, The Eye Tribe Tracker allows users to navigate, interact and actuate software 
running on the device, purely by tracking eye movement or by a combination of eye tracking and touch. The first 
iteration of this device comes with a Windows SDK so developers can begin to learn how to code Windows apps 
that use the device. Android and iOS versions of the kit are planned to follow in early 2012. 

We have a working prototype of our software using a dock for existing smart phones and tablets that demonstrates 
eye control for Windows8 including games played with eyes only and hands free text input. The next step is to 
release the software development kit for Android to developers and early adopter. 

 

2. Conclusion 

The Eye Tribe software enables eye control on mobile devices, allowing hands-free navigation of websites and apps, 
eye activated login, enhanced gaming experiences, and cloud-based user engagement analytics. The Eye Tribe 
intends to become the leading provider of eye control technology for mass market consumer devices by licensing the 
technology manufacturers. 

 

2.1 Hurdles to Be Overcome 

Even with a prototype in hand, a great deal of product development remains before commercial production can even 
be considered. The reliability of the hardware is always an issue with a new tech product; the mere functionality of 
the prototype must be improved to where it is robust enough to take the rough handling that is inevitable for mobile 
devices that consumers use every day. 

Software development is also a key issue. A number of challenges remain to be overcome in this regard, including 
fine-tuning the eye-control systems in different light conditions and extensive software testing. If all goes well, beta 
testing of the first commercial devices could begin by mid-2013. 

2.2 The Competition 

Sweden-based Tobii Technology is one of the leaders in the field of “gaze interaction.” Tobii has teamed up with 
Lenovo to produce a prototype eye-control laptop, which was on display at CES 2012. This device requires a 
training period of a minute or so to learn your eye-movement patterns and gaze point using a high-speed image 
sensor under the screen, and then you can control some features on the laptop simply by looking at the menus on the 
screen.  Tobii also brought an eye-control video game called “Eye Asteroids” for visitors to enjoy at their CES 2012 
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booth. According to the Tobii reps, you could have an Eye Asteroids game in your own living room for a cool 
$15,000. Tobii is also involved in the development of gaze-interaction systems for automotive use. 

There are other players in the eye-control technology and gaze interaction field including LC 
Technologies, UTechZone, Natural Point, and others. However, these companies almost exclusively produce 
adaptive-assistive technology products for the handicapped, and have yet to develop products with sufficiently 
precise eye tracking for mass market consumer devices.  
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