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Abstract— Electrooculography (EOG) [2] signal is a widely and successfully used to detect activities of human eye. Using 

the EOG signals as a controlling signal for human-computer interface (HCI) plays a central role in the understanding. This 

prototype for controlling robot using our eyeballs is based on EOG signal and designed to help the paralyzed persons, 

generally the handicaps move the wheel chair by using hand, but here, and the chair will automatically move to a particular 

direction as the person moves his eyes towards a direction. This prototype will also sense the obstacles in front of it and gives 

a beep sound. The aim of our project is to develop a new method that allows the user to look around freely while the base 

(on which the prototype has been setup) navigates automatically to the desired goal point. An Eyeball Movement Sensor will 

be used to sense the movement of the eyeball and converts the obtained analog signal into digital data and transfers it to the 

Master controller. 
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I. INTRODUCTION 

GAZE detection is possible using many techniques such as Infrared Video System (IRVS), Infrared oculography (IROG) [3], 

Search Coil (SC) [4], Optical type Eye Tracking System, Purkinje dual-Purkinje-image (DPI) [5] and Electro-oculography 

(EOG) to develop eye movement controlled HCI. The EOG method for gaze detection considered to be the simplest method 

among all of the above mentioned methods. EOG is the bio-potential generated around the eyes. The cornea of the eye is 

observed to be electrically positive with respect to the back of the eye i.e. the retina. Since it is not affected by the presence or 

absence of light it can be treated as a resting potential. EOG has some drawbacks over other methods in determining eye 

movement. One of the drawback of EOG method is that the corneo-retinal potential varies rapidly and may be affected by 

fatigue. Devices such as rehabilitation aids, computer control, robotic aids etc are being achieved using EOG signal. A simple 

bio-potential amplifier was used for the signal detection and C programming for data acquisition and display for its flexibility, 

which was a technique proposed for EOG cursor control. This control technique can be used to guide an autonomous wheel 

chair to assist the people with severe disabilities. The work was even extended in developing different techniques and, guidance 

strategies were then shown with their advantages and disadvantages. This control technique may be useful in communication 

aids for handicapped persons. Devices developed are built on a common platform for generating control signal through the 

saccadic eye movement. Thus controlling a dc motor, this in turn can be employed to control any device. Especially EOG based 

systems have been experimented to construct eye movement controlled wheelchairs so that severely paralyzed patients can lead 

their independent life. Still there is a much to travel to make the work worthy. EOG guided wheel chair using microcontroller 

like PIC16F873 have been designed and developed, wherein it has low speed of conversion of the analog signal and low 

operation speed of PIC16F873 which is about 10 MHz, features like speed of conversion, classification of signals and generation 

of control signals are very important for these kind of control systems. The spontaneity and synchronization between the subject 

and the interface is very essential as well.  

II. OVERVIEW 

In this paper "Robot Control Using Electro-oculography", the robot is controlled by our eyeball movement, the signals generated 

by the movement are given to the prototype that makes the robot to move in accordance with the eyeball movement. 

During the motion of the robot, if any obstacle is come in between the path then a LED (specified for obstacle 

detection) will start glowing also the buzzer will get triggered, informing the user about the obstacle. 

Our eye blink will cause the toggling of the prototype, once all the voltages are given to the circuit then user has to 

blink his eyes to start the system and again to atop it the user need to blink again, a timer will be used to differentiate between 

spontaneous and calculated blink. 
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III. BLOCK DIAGRAM 

 
Fig. 1: Block Diagram Transmitter 

 
Fig. 2: Block Diagram of Receiver 

IV. BLOCK DIAGRAM DESCRIPTION 

1) In order to toggle the state of the system the user has to blink his eyes. There will be a timer set for checking whether the 

blink is spontaneous or for toggling the system. 

2) After detection of the proper eye blink the system will get started(or stopped), once system get started, the IR LEDs(IR 

Transmitter and IR receiver) will start transmitting and receiving IR rays through reflections from our eyes. This reflection 

will take place only by IRIS, that’s how we will be controlling the robot motion using our eyeball movement. 

3) Both the IR LEDs are connected in the transmitter section. Now, according to the rays received by the IR receiver, the RF 

TX module will transmit the radio signals. Depending upon the magnitude of radio signals reflected by our iris the robot 

will move accordingly. There are two LEDs used, each glows according to the left and right movement of eyeball. 

4) The transmitted radio signals will be received by the RF RX module connected at the receiver section of the circuit. 

Depending upon the radio signal received the robot will start moving At receiver section there will be four LEDS, 

representing the command received by the receiver section. 

5) Now, if there would be any obstacle present in the path of robot then the buzzer will get triggered, making us aware about 

the obstacle. 



 
Robot Control using Electro-Oculography 

 (IJSRD/Conf/NCTAA/2016/105) 

 

 
449 

V. EXPECTED OUTPUT 

The output that we can expect from this project is that after providing required voltages of 12V and 5V to the specific points of 

the circuitry the IR LEDs will start transmitting and receiving the IR rays, according to the IR rays transmission and reception, 

the RF-TX module will transmit the RF signal to the RF-RX module provided the distance between the transmitter and receiver 

section is less than 300m, and according to this transmission of RF signal between the transmitter and receiver sections the 

robot will move. 

VI. ADVANTAGES 

1) The one of the main advantage of our project is we are controlling the system using our eyeball movement. 

2) As it is wireless system, so there will be no transmitter and receiver adjustment problem. 

3) We can mount the receiver section to any base and can control same within a range of approx 300m. 

4) Lower rates for manufacturing system 

5) Since we do not have used bulky wires and any bulky component so small size and light weight. 

VII. DISADVANTAGES 

1) One potential problem, depending upon the nature, the experiment would be for the subject to change the gaze by turning 

the head. 

2) The potential difference between the retina and cornea may vary with such factors as light adaptation, degree of alertness. 

VIII. APPLICATIONS 

1) This system can be mounted on wheel chairs to help handicapped. 

2) This system can be used for military applications for carrying weapons 

3) This system can be used for everywhere whenever we want to carry something without moving. 

4) This system is having very important applications for paralyzed persons.  

IX. CONCLUSION 

Proposed project makes the human to control any system just by moving their eyeballs, also have many applications as 

mentioned above. This technique has resulted in rapid advancements in the design of human computer interfaces for severely 

paralyzed patients, with the aid of this technology many disabled patients who are unable to speak or move their limbs can 

access many electronic devices such as fan, light etc through movement of their eyes. 

There is no doubt that this technology will still expand and will have many other applications, and we can expect a 

future where just a gaze and blink of an eye can be used for control purposes. 
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