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Abstract—  

In this paper, we proposed an eye-development following framework. In view of Electro-Oculography (E.O.G) 

innovation we recognized the sign with various bearings in eye-developments and after that broke down to 

comprehend what they spoke to about (e.g. level heading or vertical bearing). This empowers individuals to 

control applications utilizing bio-electric signs recorded from the body. In an Electrooculogram (EOG) based, 

signals amid different eye (cornea) developments are utilized to produce control signals. Electrooculography is a 

strategy for measuring the resting capability of the retina. The subsequent sign is known as the electrooculogram. 

In addition, it is less complex to finish the component extraction and investigation of EOG signs. In this way, it will 

make more progress to outline of wheelchair direction by EOG. 

  INDEX TERMS— ATMEGA16 ;  ELECTROOCULOGRAM;  EYE MOVEMENTS;  EYE GESTURE RECOGNITION; 

ELECTRODES. 

 
 

I. INTRODUCTION 

Wheelchairs are imperative versatile guides for 

seniors and incapacitated patients. 

Electrooculography is a system for measuring the 

resting capability of the retina. The subsequent sign is 

known as the electrooculogram. This paper has 

explored that diverse EOG signals acquired from four 

better places around eye; (right, left, up, and down) 

have prompted distinctive level of separation and turn 

of wheelchair. Those four signs are compare to 

various levels of right and left guide, forward and in 

reverse movement. EOG controlled gadget are 

picking up fame as of late. Hence, this new sort HCI 

interface in view of biopentials can individuals, 

particularly the handicaps, collaborate with the 

surroundings, and has awesome application prospects. 

This innovation can possibly empower extremely 

crippled individuals to drive wheelchair 

straightforwardly by cerebrum movement instead of 

by physical means. A definitive significance of BCI 

innovation relies on its clinical applications, that is, to 

what degree it can give to individuals engine 

incapacities helpful correspondence and control limits. 

One of its primary applications is particularly in 

recovery. It might have numerous potential 

applications in the control of wheelchair, as well as in 

different gadgets such as PC cursor.robotic arms or 

neuroprostheses. 

 

II. LECTROOCULOGRAPHIC  PHYSIOLOGY   

  Restorative studies demonstrated that the potential 

distinction, which is usually called the resting 

potential, emerged from hyperpolarisations and 

dehyperpolarisations existing between the cornea and 

theretina.In1849,DuBios-Reymond found there was a 

sure relationship between eye developments and 

terminal possibilities from the skin surface. The 

resting current streams persistently from the retina 

side to the corner side, so that an electrical field 

appears with a negative shaft at the retina and a 

positive post at the corner.The EOG esteem fluctuates 

from 0.4 to 10 (mV) with a recurrence running from 0 

to DC 100 (Hz). At the point when the eyeball moves, 

the potential distinction between the retina and the 

corner changes persistently as per the eyeball 

development. It can in this manner be evaluated by 

measuring the voltage actuated over an arrangement 

of cathodes set around the eyes as the eyegaze heading 

changes. Besides, these potential changes with time 

are recorded on the time pivot, in this manner getting 

the EOG .When eyes move to left or right, the even 

EOG signs are acquired. Essentially, when eyes move 

to up or down, the vertical EOG signs are given. 

Likewise, the deliberate flickers and nonvoluntary 

squints are spoken to in the vertical EOG. The sign 

potential continues as before even with the eyes shut. 

EOG signal has heartbeat length of time of roughly 

200ms by and large. The sign demonstrates a specific 

heartbeat shape for eye ball development in either 

bearing. Signal extents changes from 5-20 small scale 

volts for a level of eye ball development ordinarily. 

The fundamental burden of EOG sign is that head or 

body development adjusts the DC level of the sign. 

From the qualities of EOG sign it is realized that the 

recurrence scope of the sign is 0.1 to 20 HZ and the 

plentifulness lies between 100-3500 miniaturized 

scale volts. Subsequently a voltage addition of least 
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2000 is expected to further utilize the crude sign. The 

gathered sign from the anodes is nourished to 

instrumentation speaker having high information 

impedance and CMRR took after by a second request 

low pass channel with a cut off of 20HZ and a high 

pass channel of 0.1Hz slice off to dispose of 

undesirable information. 

III. SYSTEM ARCHITECTURE 

This paper introduces an electrooculography based 

wheelchair control frameworks . To accomplish the 

coveted capacities, the framework engineering is 

composed as two noteworthy parts: EOG signal 

gathering and wheelchair summon era. EOG signal 

gathering and wheelchair order era, this part is 

capable of gathering electrooculography of clients. 

Because of little and uproarious biopotential signals, 

the simple EOG sign is intensified and sifted to 

extricate the level eye-stare bearing. Also, the 

adjustment methodology is done to dispose of 

individual varieties. The EOG stores the development 

of the eye by measuring action, through terminals, and 

along these lines the distinction of potential between 

the cornea and the retina. A mechanized vehicle is a 

piece of control parameter in proposed framework 

where client can control the vehicle in different 

heading utilizing facial movements close eye zone. 

EOG Signal 
Amplifier 

Circuit

RC Signal
Transmission 

Circuit

MIC Input Microcontroller
Module

Motor
Controller

RC Signal 
Receiver 
Circuit

Computer Running 
Software Module

 

Figure 1: Block diagram of proposed system 

 

IV. EYE GESTURE RECOGNITION 

Eye developments can be recorded in three courses: 

with attractive loops, utilizing video handling or 

utilizing EOG. Video handling and EOG are most 

utilized methods. In spite of the fact that video 

preparing necessities are anything but difficult to 

satisfy (only a quality camera), EOG tends to create 

more precise yields as far as velocity and blunder. In 

the EOG approach, a straightforward minimal effort 

gadget can utilize two sets of terminals to gauge the 

resting capability of the retina reflecting to the eye 

developments. In this way, we receive EOG-based as 

opposed to video-based outline plan. Eye motion 

acknowledgment is to recognize a wide range of eye 

developments, for example, flicker, level sign, 

vertical signal.The discovery of successive saccades 

in flat and vertical heading is a key stride of eye 

motion acknowledgment. The identified saccades are 

mapped to eye developments in fundamental 

headings. These essential bearings are left, right, here 

and there. At that point they are encoded into the 

fundamental orders for controlling the wheelchair. 

V. EOG BASED HUMAN-WHEELCHAIR 

INTERFACE 

In this paper, the electrooculography (EOG) sign is 

utilized to create the driving charge of wheelchairs. 

The EOG is an exceptionally run of the mill way to 

deal with measure eye developments, and it is 

measured taking into account the consistent 

corneal-retinal potential. As a rule, this consistent 

dipole is utilized to gauge eye position as far as 

putting surface cathodes to the positions around 

volunteer's eyes. In the event that the relentless dipole 

is symmetrically put between the left and right 

terminals and the eye-stare is straight ahead, the EOG 

yield will be zero.The EOG yield relies on upon the 

relative positions of the cornea and anodes. For 

instance, the EOG yield will be more positive when 

the eye-stare movements to one side. 

Notwithstanding, the EOG yield quality is still reliant 

on the individual properties of clients, surface 

cathodes, and anode positions. It is noticed that the 

EOG might likewise be influenced by the actuations 

from the EEG of the cerebrum and also the 

electromyography (EMG) of outward appearances 

and head developments. 

VI. ATMEGA16 MICROCONTROLLER 

Microcontroller can be termed as a solitary on chip 

PC which incorporates number of peripherals such as 

RAM, EEPROM, Timers and so forth., required to 

perform some predefined errand. For exploratory 

setup, we are utilizing Atmega16.In RISC engineering 

the direction set of the PC are less in number as well 

as less complex and speedier in operation.For exact 

and advance control ATMEGA microcontroller is 

chosen.The obtained EOG signal utilizing the 
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dispensable terminals is level moved and after that 

sent to the microcontroller. From microcontroller the 

yields are associated with the dc engines joined in the 

wheelchair through an engine driving circuit. The 

intensified simple EOG sign is bolstered to a level 

shifter circuit. Level moving is crucial in light of the 

fact that EOG signal adequacy can be negative yet 

microcontroller can't work with negative voltage. The 

level moved sign is given to the 16 bit ATMEGA 

microcontroller (ATMEGA16).The client can move 

his/her eye balls willfully e.g. if there should arise an 

occurrence of perusing or general perception. These 

eye developments which are not proposed as control 

summons can bring about undesirable movement of 

the engines. To avert such issue, there is a condition 

for introducing on or off the control framework which 

is said as the START/STOP condition. 

VII. CONCLUSION 

 

In this paper we propose human machine 

connection method using so as to utilize EOG signal 

get close eye zone this sign we can control any 

ongoing machine like PC framework , robot , vehicle , 

wheelchair and so forth. In this paper, we proposed a 

multi-purposes eye-development following 

framework. Coordinating Electro-Oculography 

(E.O.G) establishments we recognized the sign with 

various headings in eye-developments and afterward 

examined to comprehend what they spoke to about 

(e.g. flat course or vertical heading). We changed over 

the simple sign to advanced sign and after that utilized 

as the control signals. The framework adjusted the 

course sensor interface plan, and the framework 

would be dynamic as per the demonstrated bearing. 

Clients could without much of a stretch utilize this 

framework and the accuracy of the framework after 

alteration could get more than 90%. Along these lines, 

this EOG-based framework intended to distinguish 

eight headings of eye development, will be valuable, 

all things considered, applications. 
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