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Abstract:
Eye movements give bits of knowledge about an extensive variety of brain functions. Thus, the estimation of eye movements is
an imperative instrument in neuroscience inquire about. Methodical testing exhibited high determination estimations of eye
position of <0.1˚. Attractive eye following offers a few points of interest over the entrenched eye curl and video oculography
strategies. Most remarkably, it gives the main technique to dependable, high-determination estimation of eye movements in
unreservedly moving mice, uncovering expanded eye movements and modified binocular coordination contrasted with headsettled mice. Generally, attractive eye following gives a lightweight, cheap, effectively actualized, and high-determination
strategy reasonable for an extensive variety of uses. In this paper, we propose a mechanism of which the rat eye is tracked and
monitored. Their angles are measured in the form of pixel.
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I. INTRODUCTION
The control of the introduction of the eyes in space might
be considered as an essential element of guided visio-engine
conduct. In a free circumstance, the situation of the eye in
space is the resultant of the places of eye in circle, head on
body and body in space. The end of the last two degrees of
flexibility by immobilizing the head, as is basic practice in
oculomotor examine, may well twist ordinary oculomotor
conduct. The moderately few examinations in which in any
event level pivot of the head was permitted show a nearby
connection amongst eye-and set out movements toward
monkey [11, 12] and man [13]. Such incorporated eye-and
head movements will request a more intricate structure of
summons than eye movements alone and may include input
circles, for example, the vestibuloocular and neck reflexes
[14]. The resultant movements of the eye in space in a free
creature may have different qualities than those derived from
the circumstance with the head settled. Additionally a few
sub-frameworks which have been recognized, for example,
obsession, smooth-and saccadic-interest, optokinetic and
vestibulo-visual reflexes have been normally contemplated in
seclusion and albeit conceivable speculations about their
utilitarian significance have been outfitted [15], their genuine
incorporated execution, in actuality, can be just surveyed in a
uninhibitedly carrying on subject. For the rat, bending of
oculomotor execution by head obsession is significantly more
probable than for man, monkey and feline.
These last species demonstrate a lot of intentional eye
movements additionally with the head settled [16], yet in the
rate unconstrained eye movements are exceptionally
uncommon under such conditions. Indeed, even the show of
apparently 'intriguing' visual articles does not initiate
obsession or interest, and thus the rate has demonstrated
profoundly appropriate for the investigation of optokinetic-and
vestibulo-visual reflexes in detachment [17]. Since a rat is
inclined to 'solidify' in any startling or surprising condition,
the absence of unconstrained eye movements with the head
settled may be totally artifactual.
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In an openly moving rat saccadic eye movements can be
effortlessly watched, however since they are constantly joined
by head movements, they could be just quick segments of a
vestibulo-visual reflex. [18], utilizing cinematographic
chronicles, has given some confirmation to deliberate saccadic
eye movements, not activated by head movements. Clearly,
cinematographic recording isn't extremely appropriate for a
more point by point examination of the progression of eye-and
head movements.
II. LITERATURE SURVEY
Antoine Picot et al. [1], detection in light of visual signs
that can be removed from the analysis of a high casing rate
video is exhibited. An investigation of distinctive visual
features on a steady database is proposed to assess their
pertinence to recognize drowsiness by data-mining. At that
point, an algorithm that consolidations the most pertinent
blinking features (span, level of eye conclusion, frequency of
the squints and abundancy speed proportion) utilizing fuzzy
logic is proposed. This algorithm has been tried on a colossal
dataset speaking to 60 hours of driving from 20 unique
drivers. The principle advantage of this algorithm is that it is
autonomous from the driver and it doesn't should be tuned.
Besides, it gives great outcomes with over 80% of good
detections of languid states.
Ali Bulent Usak et al. [2], the point of this paper is to
introduce the outline and use of an electrooculogram (EOG) in
view of a proficient human– computer interface (HCI). Setting
up an option channel without talking and hand movements is
imperative in expanding the personal satisfaction for the
handicapped. EOG-based frameworks are more effective than
electroencephalogram (EEG)- based frameworks now and
again. By utilizing an acknowledged virtual console, it is
conceivable to advice in composing the requirements of the
patient in a moderately brief time. Considering the bio
potential estimation traps, the novel EOG-based HCI
framework enables individuals to effectively speak with their
condition by utilizing just eye movements. Grouping even and
18825

http://ijesc.org/

vertical EOG channel signals in a productive interface is
acknowledged in this examination.
Zhao Lv et al. [3], Bio-based human computer interface
(HCI) has pulled in more consideration of inquires about
everywhere throughout the world lately. In this paper, an
EOG-based HCI framework is presented. It is made out of
three sections: EOG intensifying and obtaining, EOG design
acknowledgment and control summon yield. Three plane
cathodes are utilized to identify the EOG signals, which
contains the data identified with the eye blinking and vertical
(or flat) eye movements alluded to pre-outlined summon table.
An online flag handling algorithm is assigned to get the charge
data contained in EOG signals, and these orders could be
utilized to control the computer or different instruments. In
light of this HCI framework, the remote control tests driven by
EOG are figured it out.
Feng Lu et al. [4], In this paper, author address the issue of
free head movement in appearance-based gaze estimation.
This issue stays testing since head movement changes eye
appearance fundamentally, and along these lines preparing
images caught for a unique head posture can't deal with test
images caught for other head postures. To beat this trouble, we
propose a novel gaze estimation technique that handles free
head movement by means of eye image blend in view of a
single camera. Contrasted with regular settled head posture
strategies with unique preparing images, our strategy as it
were catches four extra eye images under four reference head
stances, and afterward unequivocally orchestrates new
preparing images for other inconspicuous head postures in
estimation. To this end, we propose a single-directional (SD)
stream model to proficiently deal with eye image varieties
because of head movement. We demonstrate to evaluate SD
streams for reference head postures to start with, and
afterward utilize them to deliver new SD streams for preparing
image amalgamation. At last, with engineered preparing
images, joint advancement is connected that at the same time
comprehends eye image arrangement and gaze estimation.
Assessment of the strategy was led through tests to survey its
execution and show its viability.
Matej Cerny et al. [5], this article manages at present
utilized gaze tracking frameworks, their order also, application
potential outcomes. Additionally are introduced chosen gaze
tracking frameworks reasonable for human-computer
interface. At long last are proposed upgrades of these
frameworks in light of analysis of their feeble and quality
focuses.
Cheng-Lung Jen et al. [6], this paper proposes another
wearable eye-gaze tracking framework with a single webcam
mounted on the glasses. To start with, the locale of intrigue
(ROI) of eye is extricated by skin detection and eyelid
evacuating. At that point Hough circle detection is used to
look through the competitor of circles in the eye's ROI and
connected to decide the status of opening or shutting of eye. In
view of the circle detection, the eye focus and sweep are
identified by utilizing slightest square based starburst
algorithm.
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Yiu-ming Cheung et al. [7], This paper tends to the eye
gaze tracking issue utilizing an ease and more advantageous
web camera in a work area condition, instead of gaze tracking
methods requiring particular equipment, e.g., infrared highdetermination camera and infrared light sources, and in
addition an awkward adjustment process. In the proposed
technique, author first track the human face in an ongoing
video grouping to separate the eye districts. At that point,
author join force vitality and edge quality to acquire the iris
focus and use the piecewise eye corner locator to distinguish
the eye corner. Author receive a sinusoidal make a beeline for
reenact the 3-D head shape, and propose a versatile weighted
facial features installed in the stance from the orthography and
scaling with cycles algorithm, whereby the head posture can
be assessed. At long last, the eye gaze tracking is achieved by
joining of the eye vector and the head movement data.
Investigations are performed to assess the eye movement and
head posture on the BioID dataset and posture dataset,
separately.
Sajjad Samiee et al. [8], this examination proposes a
drowsiness detection approach in light of the mix of a few
distinctive detection techniques, with vigor to the information
flag misfortune. Subsequently, on the off chance that one of
the strategies comes up short for any reason, the entire
framework keeps on working legitimately. To pick rectify
blend of the accessible techniques and to use the advantages of
strategies for distinctive classifications, an image preparing
based procedure and a strategy in view of driver-vehicle
association is utilized. Keeping in mind the end goal to abstain
from driving diversion, any utilization of a meddlesome
technique is forestalled. A driving test system is utilized to
accumulate genuine data and after that manufactured neural
systems are utilized as a part of the structure of the composed
framework.
Sushil Chandra et al. [9], With the advancement of Eye
Tracking from an idea to reality, it is being investigated
experimentally nowadays in Human Computer Interaction
with a specific end goal to record the eye movements to decide
the gaze course, position of a user on the screen at a given
time and the arrangement of their movement. The triple goal
of this paper incorporate acquainting the per user with the key
perspectives and issues of eye-movement innovation, useful
direction for building up an Eye tracking application, and
different openings and basic difficulties to create (Man and
Machine Interfacing) MAMI frameworks utilizing Eye
tracking. Author have remarkably incorporated The Eye Tribe
with Unity5.1.1 and through an examination.
Giancarlo Iannizzotto et al. [10], Reliable detection and
tracking of eyes is a vital prerequisite for mindful UIs. In this
paper, author exhibit an imaginative way to deal with the issue
of eye tracking. A number of conventional eye finders,
decided for their own properties, are joined by two distinctive
aggressive plans with the intend to get a higher level of
strength and unwavering quality. To outline our work and
approve our aggressive mix approach, Author present a proofof-idea single-camera remote eye tracker and talk about its
execution and the created test comes about.
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III. METHODOOGY
This area talks about the proposed workflow in detail.
The fig. 8. Demonstrates the proposed system architecture.

F. Run Eye Track and Velocity Calibration
After getting correct position of pupil and CR, the tracker
tracks the movement of eye and produces result in the form of
tracked frames moments.
IV. RESULTS
In this segment, we introduce the outcomes got from
executing all the algorithms. To assess and simulate proposed
mechanism MATLAB is utilized.
Fig. 2. Shows the position of camera.

Fig. 2. Camera Placement
The starburst algorithm is MATLAB software that
can be used to measure the user's point of gaze in video
recorded from eye trackers that use dark-pupil infrared
illumination.
After preprocessing and applying startburst algorithm
to the video file, output produced in the form of angle
predicted and tracked pupil are shown in fig. 3 and 4.

Fig. 1. Proposed System Architecture
A. Pupil Location
The video file is given as input where the rat eye are
tracked. The rat eyes are kept fixed. Firstly the pupil location
are extracted, which can be manually or automatically done.
B. Pupil Radius Initialize
Pupil radius are initialize in this phase. The loop phase of
our algorithm can able to detect exact pupil radius after
learning.

Fig. 3. Shows the Identified Pupil Location – (yellow dash line
on pupil)

C. CR Radii Bounds
There are two types of reflection in corneal. Corneal
reflection are also generated via reflection of light. These
lights movements are need to be identified thoroughly.
D. Improve Contrast of Image
The video file taken may contain low contrasted frames.
These frames are need to be increased in order to track the eye
moment accurately.
E. Guessing Algorithm
The guessing algorithm smartly select the pupil and CR
radius of the rats. This algorithm takes the initial parameter of
pupil and CR radius. It iterates through the both the radiuses
and keep on updating the existing one till the new and accurate
results obtained.
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Fig. 4. Shows the Identified CR Location – (yellow circle fill
on CR)
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Cameras are used for tracking the rat eyes. The
camera distance are 5cm to each other. The LED light is also
mounted which are reflected in the rat eye. Fig. 3 and 4 shows
software detected pupil and CR locations for cameras. The
angle are measured via software technique. The result are
compared in the fig. 5.

Wearable Eye-Gaze Tracking System”, 2016 IEEE
International Conference on Consumer Electronics (ICCE).
[7] Yiu-ming Cheung and Qinmu Peng, “Eye Gaze Tracking
With a Web Camera in a Desktop Environment”, IEEE
Transactions On Human-Machine Systems, Vol. 45, No. 4,
August 2015.
[8] Sajjad Samiee, Shahram Azadi, Reza Kazemi, Ali Nahvi
and Arno Eichberger, “Data Fusion to Develop a Driver
Drowsiness Detection System with Robustness to Signal
Loss”, Sensors 2014.
[9] Sushil Chandra, Saloni Malhotra, Greeshma Sharma,
Devendra Jha and Alok Prakash Mittal, “Eye Tracking based
Human Computer Interaction”, 2015 International Conference
on Man and Machine Interfacing.
[10] Giancarlo Iannizzotto and Francesco La Rosa,
“Competitive Combination of Multiple Eye Detection and
Tracking Techniques”, IEEE Transactions on Industrial
Electronics, Vol. 58, No. 8, August 2011.

Fig. 5. Shows the calibration test results
V. CONCLUSION
Eye movements give bits of knowledge about an extensive
variety of brain functions. Thus, the estimation of eye
movements is an imperative instrument in neuroscience
inquire about. In this paper we propose an excellent
mechanism to track eye of rat using 2 camera. The angle
predicted by the camera are shown in fig.5. The results shows
that the obtained angles are very close to the actual angle.
Hence the starburst algorithm is best suited for tracking the
eye movements.
References
[1] Picot A, Char bonnier S. and Calliper A. (2010),
“Drowsiness detection based on visual signs: blinking analysis
based on high frame rate video” , IEEE Intl. Instrumentation
and Measurement Technology Conference, Austin, USA.
[2] Ali Bulent Usakli and Serkan Gurkan, “Design of a Novel
Efficient Human-Computer Interface: An Electrooculogram
Based
Virtual
Keyboard”
IEEE
Transaction
on
Instrumentation and Measurement, Vol. 59, N0.8, August
2010, pp 2099-2108.
[3] Zhao Lv, Xiaopei Wu, Mi Li and Chao Zhang,
“Implementation of the EOG based Human Computer
Interface System”, The 2nd International Conference on
Bioinformatics and Biomedical Engineering (ICBBE), pp
2188-2191, 2008.

[11]
Bizzi, E., KALIL, R. E. & MoRAsso, P. (1972). Two
modes of active eye-head co-ordination in monkeys. Brain
Res. 40, 45-48.
[12]
BIZZI, E., KALIL, R. E. & TAGLIASCO, V. (1971).
Eye-head coordination in monkeys: evidence for centrally
patterned organization. Science, N.Y. 173, 452-454.
[13]
MOwRER, 0. H. (1932). Concerning the normal
function of the vestibular apparatus. Ann. Otol. Rhinol. Lar.
41, 412-421.
[14]
MoRAsso, P., Bizzi, E. & DICHGANS, J. (1973).
Adjustment of saccade characteristics during head movements.
Expl Brain Res. 16, 492-500.
[15]
ROBINSON, D. A. (1963). A method of measuring
eye movement using a scleral search coil in a magnetic field.
IEEE Trans. bio-med. Electron. BME 10, 137-145.
[16]
DODGE, R. & CLINE, T. S. (1901). The angle
velocity of eye movements. Psychol. Rev. 8, 145-157.
[17]
TER BRAAK, J. W. G. (1936). Untersuchungen uber
optokinetischen Nystagmus. Archs neerl. Physiol. 21, 309376.
[18]
HUGHES, A. (1971). Topographical relationships
between the anatomy and physiology of the rabbit visual
system. Documenta ophth. 30, 33-159.

[4] Feng Lu, Yusuke Sugano and Takahiro Okabe, “Gaze
Estimation from Eye Appearance: A Head Pose-Free Method
via Eye Image Synthesis”, IEEE Transactions on Image
Processing 2015.
[5] Cerny, M. (2011) Gaze Tracking Systems for
HumanComputer Interface Perner´s Contacts, 6(5): 43-50.
[6] Cheng-Lung Jen, Yen-Lin Chen, You-Jie Lin, Chao-Hsien
Lee, Augustine Tsai and Meng-Tsan Li, “Vision Based
International Journal of Engineering Science and Computing, August 2018

18828

http://ijesc.org/

