
JOURNAL OF CRITICAL REVIEWS 

ISSN- 2394-5125                    VOL 7, ISSUE 1, 2020 

 

662 
 

NEW AGE VISION DETECTION TECHNOLOGY 

USING EYE BALL TRACKER 
 

Mr. Dhananjay Singh1, Mr. Manish Kumar2 

 

1,2Dept. of Electronics and Communication Engineering, Noida Institute of Engineering and Technology, 

Greater Noida, Uttar Pradesh 

Email Id- 1niet2k13@gmail.com, 2manish.kumar137@gmail.com 

 
Received: 02 November 2019 Revised and Accepted: 02 January 2020 

 

ABSTRACT: Eye tracking infers to the way towards tracking the motion of the eye and figuring out where the 

client is looking. The point of this paper is to focus on different procedures utilized for eye tracking. There are 

various standards utilized in estimating eye motions, including estimations of the electric and photoelectric sign, 

tracking various visual highlights in the picture of the eye, estimating relative impression of infra-red (IR) light, 

and utilizing either mechanical or optical switches or a magnetic field. This paper likewise incorporates the 

variables associated with the choice of a specific eye-tracking strategy. Eventually, it involves a focus for a portion 

of the uses of the eye-tracking system. Eye - look tracking is one of the most testing issues in the territory of 

COMPUTER vision. The objective of this paper is to introduce an audit of the most recent research in this 

proceeded with the motion of remote eye-stare tracking. 

KEYWORDS: Eye moments, Eye-stare, IR, Optical switch, Tracker.  

 

I. INTRODUCTION 

Eye-tracking is a sensor innovation that empowers a gadget to know precisely where your eyes are engaged. It 

determines your drowsiness, presence, focus, consciousness, attention or other mental states. This data can be 

utilized to increase profound bits of knowledge into customer conduct or to structure progressive new UIs 

crosswise over different gadgets. Eye-tracking investigation is an examination device used to gauge visual 

consideration. Eye-tracking is a method for estimating physiological reactions to visual improvements has the bit 

of scope that reactions can be recorded continuously.  

Jung estimated vertical and even eye motions at the same time with anodes applied at the skin near the eyes. This 

technique additionally called “Electro-Oculo-Graphy” (EOG) measures the electric fields of the eye-ball which is 

a dipole[1]. The technique additionally gave the primary (hypothetical) probability of continuous handling of look 
information by methods for simple gadgets.  

During the 1980s, scaled-down Computers turned out to be sufficiently amazing to do continuous eye tracking 

and this gave the probability utilizing video-based eye trackers (Video-Occulo-Graphy) for human Computer 

association[2]. From the 1990s up to now, there has been a consistent increment in the utilization of eye trackers. 

Falling costs for the tracking system caused more extensive use commonly for showcasing exploration or ease of 

use examines. Researchers began to inquire about the conceivable outcomes of eye trackers for human Computer 

communication. The point of this paper is to talk about different techniques for eye tracking and look at their 

presentation dependent on specific variables like exactness, simplicity to utilize, cost included movability and 

flexibility. Before the point by point discussion of the eye-tracking systems, it gets important to examine the life 

structures of the eye and different motions associated with the eye. 

Generally, the combination of eye and head position is utilized to figure the area of the look in the visual scene. 
Basic eye trackers report just the bearing of the look comparative with the head (with head-mounted system, 

terminals, scleral loops) or for a fixed situation of the eyeball (the system which requires a head obsession). Such 

eye tracking system are alluded as intrusive or invasive system since some uncommon reaching gadgets are 

appended to the skin or eye to get the client's look. The system which don't have any physical contact with the 

client and the eye tracker device are alluded as non-nosy system or remote system. 
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II. TECHNIQUES FOR EYE TRACKING 

A strategy for recording eye position and motions is called oculography. There are four distinct techniques to 

follow the movement of the eyes. 

 Electro-Oculography 

In this strategy, sensors are joined at the skin around the eyes to gauge an electric field exists when eyes pivot. By 

recording little contrasts in the skin potential around the eye, the situation of the eye can be accessed via cautiously 

setting cathodes, it is conceivable to independently record level and vertical motions. Be that as it may, the sign 

can change when there is no eye motion. This strategy isn't appropriate for regular use, since it requires the nearby 

contact of cathodes to the client however is still much of the time utilized by clinicians. Be that as it may, it is a 

modest, simple and invasive strategy for recording enormous eye motions. The huge preferred position of this 

strategy is its capacity to identify eye motions in any event, when the eye is shut, for example while resting. The 

tasks called MONEOG from Metro Vision Systems and Eagle Eyes from Opportunity Foundation of America 
have utilized the strategy for electrooculography effectively for eye-stare tracking[3]. The Eagle Eyes have been 

helping individuals with extreme physical incapacities to control the Computer by moving just their eyes.  

  

Scleral Search Coils 

 When a loop of wire moves in a magnetic field, the field initiates a voltage in the coiled wire. In the case of coiled 

wire joined to the eye, at that point a sign of eye position will be delivered. So as to gauge human eye motions, 

little coiled wires are implanted in a changed contact focal point. This is embedded into the eye after introducing 

local anesthesia. A coordinated mirror in the contact focal point permits estimating reflected light. On the other 

hand, a coordinated loop in the contact focal point permits recognizing the coiled wire's direction in a magnetic 

field. The benefit of such a strategy is the high exactness and the almost boundless goals in time. Its limitation is 

that it is an intrusive technique, expecting something to be set into the eyes. Apparently, this technique for eye 
tracking has not been utilized for HCI by look, up until now. This technique is for the most part utilized in 

restorative and mental research[4]. “Chrono Vision” and “Skalar Medical” have utilized scleral look loops 

technique for eye-tracking comparative with the head position.  

 

Infrared Oculography  

The infrared oculography measures force of reflected infrared light. In this eye tracking strategy, eye is lit up by 

infrared light which is reflected by the sclera. The contrast between the measures of IR light reflected back from 

the eye surface conveys the data about the eye position changes. The light source and sensors can be set on round 

glasses. Henceforth it is an intrusive technique. The infrared oculography has less commotion than electro-

oculography, yet is progressively touchy on changes of outside light strain. The principle hindrance of this 

technique is that it can gauge eye motion just for about ±35 degrees along the flat pivot and ±20 degrees along the 

vertical hub. These system are intended to quantify eye motions during Magnetic Resonance Imaging (MRI) 
assessment[5]. The points of interest incorporate capacity to gauge eye motions in obscurity. Infrared oculography 

is being utilized in look at communication by utilizing picture handling programming. There are three classes of 

infrared oculography which use: the corneal reflection, the Purkinje pictures and the track of the pupil. These 

standards have been abused in various monetarily accessible eye trackers viz. Intelligaze IG-30, EyeMax System, 

Eye Tech Digital Systems and See Tech.   

 

Video Oculography  

Video-based eye tracking is the most broadly utilized technique in business eye trackers. As of not long ago, the 

eye gaze tracking was an exceptional mind boggling and costly undertaking restricted for just lab explore. Be that 

as it may, fast mechanical headways (sped up, cutting edge computerized video handling) have brought down the 

expense and significantly expanded the effectiveness of eye - look tracking gear. Video oculography utilize single 
or different cameras to decide the motion of eye utilizing the data acquired from the pictures caught. Video-based 

eye tracking system might be intrusive or non-invasive. Every class again splits into two different classifications 

relying upon the sort of light utilized: obvious light or infrared light. Invasive system or head-mounted system are 

usually made out of at least one cameras. Non-invasive or remote system is the most energizing subject of Human-
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Computer Interactions (HCI). In this paper, the focus is on video-based remote eye-tracking system. It is 

astonishing to locate the wide assortment of look tracking system which are utilized with a similar reason, that is, 
to recognize the purpose of looking[6]. Be that as it may, their premise is by all accounts the equivalent; the picture 

of the eye caught by the camera will change when eye turns or deciphers in 3D space.  

The remote eye tracking system that showed up in the writing can be assembled into; single-camera eye tracker 

and multi-camera eye tracker. The accompanying area center around equipment arrangement of the eye tracker 

system as opposed to some lumbering scientific subtleties.  

 

Single Camera Eye Tracker 

Most video-based eye trackers work by enlightening the eye with an infrared light source. This light delivers a 

flicker on the cornea of the eye and is called as corneal reflection. In the vast majority of the current work, glimmer 

has been utilized as the reference point for look estimation. The understudy flicker distinction vector stays 

consistent when the eye or the head moves. The glimmer will unmistakably change area when the head moves, 
yet it is more subtle that the flash movements position when altering look course. A few business system base 

their innovation on one camera and one infrared light, for example, the trackers from LC. A few system fuse a 

subsequent lighting, as the one from Eye-tech. This system likewise evaluates the head posture of an individual 

by utilizing a 3D unbending facial work. The fundamental trouble with the above fixed single camera system is 

the constrained field of view required to catch adequately high goals pictures[7]. By adding numerous light sources 

to the arrangement will give preferred outcomes over the single source. 

 

Multi-camera Eye Tracker 

A huge field of view is required to take into consideration free head movement, however a constrained field of 

view is expected to catch adequately high-goals eye pictures to give solid look estimations. Numerous cameras 

are used to accomplish these objectives either through wide-edge focal point cameras or portable limited edge 
focal point cameras. Numerous camera system in the writing utilizes either separate cameras for each eye or utilize 

one camera for head area tracking to make up for head present changes. At that point join the data of the 

considerable number of cameras to gauge look point. Zhu et al. proposed an eye stare tracking system in which 

two camcorders are mounted under the screen and an IR illuminator is mounted in the front of one camera to 

create the flash in the eye picture. In this way, the understudy flicker vector can be extricated from the caught eye 

pictures[8]. Also, the two cameras are adjusted to frame a stereo vision systems with the goal that the 3D arrange 

of the student focus can be processed. The registered 3D understudy focus will link with the separated 2D student 

flicker vector to fill in as the contribution for the look mapping capacity  

Picture/video obtaining the initial step of video-oscillography is the picture/video procurement. This should be 

possible by utilizing a solitary camera/webcam/IR camera. Now and then different cameras may require for head 

tracking. It relies on the procedure used to limit face/eyes in the picture. The camera, to be utilized for 

procurement, is connected to the PC through USB and its driver programming is introduced. At that point the 
camera is activated by equipment/programming implies for the securing of video. This can be acted in MATLAB. 

For this reason, we can utilize the particulars of the camera.  

 

Face limitation 

Given a self-assertive picture, the objective of face identification is to decide if there are any appearances in the 

picture and, if present return the picture area and degree of each face. Face localization intends to decide the 

picture position of a solitary face in a picture. This is a streamlined discovery issue with the supposition that there 

is just one face in the picture. There are such a large number of strategies detailed in the writing for face 

identification via Face restriction dependent on skin shading, Knowledge based strategy, Facial component based 

technique, Texture based face confinement, Face limitation utilizing format coordinating, Appearance based 

technique, Face confinement utilizing Haar like highlights. The choice of a specific strategy relies on the natural 
conditions, precision required, preparing speed, intricacy and so on. Albeit any technique can be utilized for face 

discovery, yet skin-shading based strategy is exceptionally quick and easy to utilize. It has 100% discovery rate 

when the picture contains just one face and controlled lighting conditions.  
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Eye restriction 

Obtaining eye pictures is the subsequent stage of eye tracking. Eye pictures are by and large removed from face 

pictures. As there are two significant methodologies for eye location. The main methodology, for example the 

comprehensive methodology, endeavours to find the eyes utilizing worldwide portrayals. The subsequent 

methodology, for example the abstractive methodology, concentrates and measures discrete nearby highlights, 

and afterward utilizes standard example acknowledgment strategies to find the eyes utilizing these highlights. Any 

of the accompanying strategies can be utilized for eye localization: Gray projection model, Template coordinating, 

Kallman separating, Geometric properties of the eyes, Projection work, Hybrid strategy (mix of two fitting 

techniques), and Corner discovery method.  

Eye student position recognition 

The accompanying techniques have been accounted for in the writing for eye understudy position discovery: 
Cumulative dispersion work (CDF) calculation, Projection work (PF) calculation. Edge investigation, Integral 

projection and Gaussian model, Iris shape include/format coordinating, Circular Hough change, Harris corner 

locator, Isopods ebb and flow estimation. 

Further, in video based eye tracking utilize 

Limbus Tracking Method, Purkinje technique or 

Fundus Haploscope. 
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Figure 1: Process Flowchart  

 

 

 

 

III. APPLICATION OF EYE TRACKER 

The primary utilization of eye trackers was done in 1947 for the American aviation based armed forces to discover 

the best positions for the controls in an air ship cockpit. When offering another gadget to someone whose eyes are 

followed, it is not difficult to see where the eyes moves in the desire to discover the control for understanding the 

given task. With the headways in the field of eye tracking innovation, it gets conceivable to utilize eye based 

interfaces in numerous fields like Gaze correspondence and human PC connection (HCI), Video Games, 

Rehabilitation, Driving recreation[9], Fatigue recognition, Cognitive science, Marketing exploration and 
advertising testing, Usability investigate, Medical research, Gaze communication and vehicle partner system, eye 

composing and some more. An eye-stare interface is by all accounts a promising contender for another interface 

method, which might be more helpful than the ones used. Generally, handicapped individuals who can't move 

anything with the exception of their eyes use eye stare interaction. These systems are intended to coordinate the 

PC exclusively by the eyes. Such system function admirably and are an extraordinary assistance for individuals 

who need them, however for other people, they are unwieldy and less effective than console and mouse. Be that 

as it may, presently days, because of headways in the structure of eye tracking system and high handling pace, it 

gets conceivable to utilize tracking based communication by a typical individual. Eye tracking based system 

become progressively well-known step by step in light of favourable circumstances like Ease of utilization, 

Interaction accelerate, Maintenance-free, Hygienic interface, Remote control, Safer connection, More data on the 

client's exercises and so forth. Eye-tracking interfaces could accelerate the connection, as the eyes are speedy[10], 
[11]. Video-based eye tracking works contact-free which implies that no upkeep is fundamental. In situations with 

high sterile requests, similar to an activity space for a medical procedure, an eye-gaze interface would be valuable 

since it permits associating without anything to contact. 

 

IV. CONCLUSION 

The aim of this paper is to implement eye based human PC cooperation. Various strategies for eye following have 

been surveyed in this paper. The decision of an eye following strategy in any investigation ought to be founded 

on the specific requests of the application. None of the present strategies is the general best for all applications. 

The integral factors in picking gear can be decreased to transient and spatial exactness, appropriateness for 

operational conditions, intrusiveness, and cost. The fleeting and spatial precision ought to be considered in 

connection to the destinations of the investigation. Higher worldly precision implies unfair informational 

collections, while high spatial exactness will in general require thorough adjustment of the subject's head or the 
utilization of progressively obtrusive strategies. Operational conditions confine the decision of a systems in 

opportunity of development for the subject, surrounding lighting necessities, and the prerequisites forced by 

uncommon situations, for example, an “functional magnetic reverberation imaging” (fMRI) research center 

utilized in mind imaging.  

The confinements of eye following ought to be considered when translating the outcomes. For example, eye 

following doesn't catch fringe vision. At the point when the client has gotten data from focusing on a specific 

point on the screen, it doesn't mean she (he) had not seen different focal points close by through fringe vision. At 

long last, eye-following tests are sensitive to the particular specialized and equipment setups. The unwavering 

quality and legitimacy of the look information stay essential to the comprehension and elucidation of the 

assessment results. As eye-following hardware and programming keep on improving, this type of assessment will 

stay a significant and target instrument to the advances of metaphysics perception systems. 

 

V. REFERENCES 

[1] S. H. Tsang and T. Sharma, ‘Electrooculography’, in Advances in Experimental Medicine and Biology, 



JOURNAL OF CRITICAL REVIEWS 

ISSN- 2394-5125                    VOL 7, ISSUE 1, 2020 

 

667 
 

2018. 

[2] D. Brodić and A. Amelio, ‘Human-Computer Interaction’, in Smart Innovation, Systems and Technologies, 
2020. 

[3] V. C. Liang et al., ‘Mercury: Metro density prediction with recurrent neural network on streaming CDR 

data’, in 2016 IEEE 32nd International Conference on Data Engineering, ICDE 2016, 2016. 

[4] E. Whitmire et al., ‘EyeContact: Scleral coil eye tracking for virtual reality’, in International Symposium 

on Wearable Computers, Digest of Papers, 2016. 

[5] D. W. McRobbie, E. A. Moore, and M. J. Graves, MRI from picture to proton. 2017. 

[6] G. Mantokoudis et al., ‘Quantifying the vestibulo-ocular reflex with video-oculography: Nature and 

frequency of artifacts’, Audiol. Neurotol., 2015. 

[7] L. Wolf, Z. Freund, and S. Avidan, ‘An eye for an eye: A single camera gaze-replacement method’, in 

Proceedings of the IEEE Computer Society Conference on Computer Vision and Pattern Recognition, 

2010, pp. 817–824. 

[8] R. G. Lupu and F. Ungureanu, ‘A survey of eye tracking methods and applications’, Math. Subj. Classif., 

2013. 

[9] T. Blascheck, K. Kurzhals, M. Raschke, M. Burch, D. Weiskopf, and T. Ertl, ‘State-of-the-Art of 

Visualization for Eye Tracking Data’, Eurographics Conf. Vis., 2014. 

[10] J. Wang, ‘Pupil dilation and eye tracking’, A Handb. Process tracing methods Decis. …, 2011. 

[11] D. W. Hansen and Q. Ji, ‘In the Eye of the Beholder: A Survey of Models for Eyes and Gaze’, IEEE Trans. 

Pattern Anal. Mach. Intell., 2010. 

 


