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Abstract. This study presents a novel human-computer interaction system based on eye
movement. A mouse is a type of data input device that is commonly used in computer
systems. However, we use our eyes instead of a mouse with this system, which gives a
unique manner of controlling the computer via eyeball motions. The technical work behind
this pupil identification system makes use of a Microcontroller device to operate the cursor
of the computer, and the Eye Aspect Ratio approach is used in combination with OpenCV
to identify the pupil. This system uses an IP cam (Internet Protocol camera) to track the
user's eye movements and duplicates them as mouse cursor movements on the screen. It
also detects the user's eye looking on an icon and converts it into a click operation on the
screen. The major goal of this technology is to assist the user in controlling the cursor
without the use of hands, and it is especially useful for those with disabilities. Eyeball
movement, Mouse, PY Charm Software, IP Cam are all keywords (Internet Protocol
camera)

INTRODUCTION

Personal computer systems now play a major role in our day-to-day existence since they are
used in places such as the workplace, among other things. These apps all have one thing in
common: the operation of personal computers is heavily reliant on data input techniques
such as the mouse. However, this is not a concern for a healthy person; however, it may be
a problem for persons who have reduced mobility of movement in their hands. In such
instances, it may be desirable to utilize input techniques that support the region's skills,
such as eye movements. To allow such an input technique as a replacement, a system is
built that uses a low-cost way to operate the pointer on a computer system without the
usage of a mouse.

The eyeball movement is used to control the computer system's cursor movement in the
proposed approach by OpenCV. This system is made out of PY Charm Software. It is
linked to a Camera, which detects pupil movements and allows the cursor to be controlled
based on these eyeball motions, which are processed using the Open CV (Open Computer
Vision).
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PROPOSED METHODOLOGY
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Figure 1 Block diagram of eyeball movement-based cursor

Figure 1 shows a PY Charm Software 4 GB of RAM, and built-in Wi-Fi. A Camera is
connected to the PY Charm Software to provide PC vision to the machine. The camera will
detect eye movement and, as a result, operate the cursor. It will also do activities such as
double-clicking, scrolling, and choosing. The steps are as follows:

1. Cam records eye movements, which are then analyzed using Open CV.
2. The Eye Aspect Ratio (EAR) method is used to identify eyes.

3. The recognition of EAR values and the commencement of frames based on ocular
movements.

4. Using the cursor to do various actions such as scrolling, selecting, and double-
clicking

IMPLEMENTATION

This research is mostly focused on predicting eyeball movements. Before we can detect
eye movements, we must first identify face landmarks [4]. We can do a lot with the help
of these markers. In a video, we can identify ocular movements and blinks, as well as
forecast emotions [8]. How to Use the dibs Facial Landmark Finder: Dlibs model not
only detects faces quicker but also reliably predicts the 68 2D facial landmarks.

Figure 2 Picturing the 68 facial landmark positions



Only the eyes are considered while detecting eyeball movements. As illustrated in
Figure 3, the eye is represented by 6 (x, y) coordinates beginning in the upper left corner
and proceeding clockwise to the right, covering the remaining region of the eye.

Based on the study conducted by Project. the second and ability to self in the Real-Time
Eye Blink Detection Using Face Landmarks system an equation may be constructed that
fulfills the relationship between all six facial coordinates known as eye aspect ratio and
can be computed as follows.

Figure 3 The 6 facial points linked to the eye
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Points p1, p2, p3, p4, p5, p6 in the above equation are termed two - dimensional facial
landmark locations.

EAR

The distance between the vertical points of the eye is substituted in the equation's
numerator, and the distance between the horizontal points of the eye is substituted in the
denominator. When the eyes are wide open, the eye aspect ratio is practically constant, and
when the individual blinks, the number drops to zero.

Figure 4 Landmarks of the eye when the eye is fully open (left) and landmarks of the eye
when the eye is closed (right)



When the user's eyes are completely open, the eye aspect ratio increases and remains
constant over time, as shown in Fig 4. (Left). When a person blinks, the eye aspect ratio
declines dramatically and approaches zero, as seen in Figure 4. (Right). Furthermore, the
eye aspect ratio remains constant throughout time and gradually approaches zero. It then
rises, indicating that the subject has blinked once.
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Figure 5 Flowchart depicting the whole process of ocular movement-based cursor control

The flowchart above shows the overall process of eye movement-based cursor control
using PY Charm Software and OpenCV. The PY Charm Software is the core component
of the processing module that records eye movements by interacting with an Internet
Protocol camera. The camera waits until the eyeballs are detected before capturing a
picture. The OpenCV technology's photo processing method is used to distinguish eyes.
The mouse cursor may be controlled by eyeball movement, and blinking is used to
determine the Eye Aspect Ratio (EAR), which is used to perform activities like clicking,
scrolling, and selecting.

RESULTS AND DISCUSSION

We have to any python software and we have to run the software we have to change the directory as shown in
Figure 6. After Starting the software and changing the path the frame gets started and eye aspect ratios values
will be detected as shown in Fig 7 Streaming is started.

Figure 6 Running of Python Software
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Figure 7 Starting Video Stream
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Figure 8 Output of Face Detection

After starting the video stream thread, the frame gets started with the eye aspect ratio values being
detected as shown in figure 7.
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Figure 9 Output of Eyes Blinking.

In figure 8, we can see that eyes are in a normal position. So, the value of the eye aspect ratio is 0.35 that is
considered constant.
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Figure 10 Output of Eyes Looking Left.

In figure 9, we can see that eyes are Looking left. So, the value of the eye aspect ratio has increased to 0.38,
and accordingly, the cursor is controlled.
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Figure 11 Outp]t ofiEiy;s Half Closed.

In figure 10, we can see that eyes are half-closed. So, the eye aspect ratio has decreased to 0.28 and we can
Also, see the cursor pointing on the frame tab.

CONCLUSION

The PY Charm Software and open cv systems are used to create an eye movement-based
cursor control system. The foregoing experimental findings demonstrate that we can
efficiently control cursor functions without using a mouse. In terms of cursor control, the
actions performed by this system are simple [2]. This method may be a solution to all of the
difficulties that have arisen as a result of the present way of controlling the cursor with the
help of the mouse, which is not practicable in the case of persons with disabilities. This
technology provides users with new ways to operate their machines. The work may be
expanded to increase system efficiency by covering all mouse functionalities with eyeball
motions. For the time being, this system can be beneficial for general operational behavior
by communicating with the computer system without the usage of a mouse. Through the
use of an eyeball movement-based cursor control system, it is possible to deduce that there
will be a significant advancement in the field of human-computer interaction with the usage
of loT.

FUTURE SCOPE

1. In the future, we may add new functionalities that the user can use to control the cursor
and apply this system on platforms such as mobile phones, tablets, and so on.

2. In the future, we can also create a series of operational units to provide the handlers with
a whole operational experience from turning on to turning off the computer system.



REFERENCES

1.

10.

11.

12.

Neil Castellino and Michelle Alva, “An image-based eye-controlled assistive
system for paralytic patients”, IEEE Conference Publications, 2017.

Shu-Fan Lin, Xuebai Zhang, Shyan-Ming Yuan, "Eye Tracking Based Control
System for Natural Human-Computer Interaction”, IEEE Conference Publications,
2011.

Cech and Soukupova, “Real-Time Eye Blink Detection using Facial Landmarks”,
Center for Machine Perception, February 2016.

SureePumrin and Chairatkraichan, “Face and eye-tracking for controlling computer
functions”, IEEE Conference Publications, 2014.

Geetha and M. Mangaiyarkarasi, “Cursor Control System Using Facial Expressions
for Human-Computer Interaction”, Vol 8 Issue 1 APRIL 2014, ISSN: 0976-1353
International Journal of Emerging Technology in Computer Science & Electronics,
pp 30-34.

Florina Ungureanu, Robert Gabriel Lupu, and Valentin Siriteanu, “Eye-tracking
mouse for human-computer interaction”, IEEE Conference Publications, 2013.

Bacivarov, Ionita M., Corcoran,P. , “Statistical models of appearance for eye-
tracking and eye-blink detection and measurement”, Vol.54, No.3, IEEE
Transactions on consumer electronics, August 2010.

Grauman, K.; Betke, M.; Gips, J.; Bradski, G.R., “Communication via eye blinks
- Detection and duration analysis in real-time” , IEEE Conference Publications,
2009.

Kommuri, Krishnaveni, and Perigisetty Vedavalli, published a paper titled "A-
Frame of Approaches in Securities and Challenges for Internet of Things"Journal of
Huazhong University of Science and Technology, Volume 50, Issue 05, May-2021.

Kommuri, Krishnaveni, and Venkata Ratnam Kolluru. "Implementation of Modular
MPPT Algorithm for Energy Harvesting Embedded and loT Applications”,
International Journal of Electrical and Computer Engineering (IJECE), ISSN 2088-
8708, Vol 11, No 5 October 2021 (SCOPUS Indexed)

Kommuri, Krishnaveni, and Venkata Ratham Kolluru."Real-Time Implementation
and Comparison of ESP8266 vs. MSP430F2618 QoS Characteristics for embedded
and loT applications.” International Journal of Advanced Computer Science and
Applications (IJACSA), ISSN:2156-5570, Vol. 11, No. 9, 2020. (SCOPUS, WEB
OF SCIENCE Indexed)

Kommuri, Krishnaveni, and Venkata Ratnam Kolluru. "Prototype Development of
CAQSS Health Care System with MQTT protocol by using Atmega328." 2020
International Conference on Atrtificial Intelligence and Signal Processing (AISP).
IEEE, 2020. (SCOPUS Indexed)



13.

14.

15.

16.

17.

18.

P.Vedavalli, K.Krishnaveni, J.K.R.Sastry. "Securing Data Transmission Using DES
For

Smart Home Monitoring System™ International Journal of Innovative Technology
and Exploring Engineering (IJITEE) ISSN: 2278-3075, Volume-8 Issue-7, May
2019 (SCOPUS Indexed)

Krishnaveni, K., Gopi Krishna, P., Shivani, K., Ravi Teja, B., "Design and
development of surveillance robot ", International Journal of Innovative Technology
and Exploring Engineering, ISSN: 2278-3075, Volume-8 Issue-7, May 2019
(SCOPUS Indexed)

Gopi, G.S., Priyanka, P., Bharathi, K., Rajasekhar, J., Kommuri, K., " Access
control of door using face recognition and home security alert using raspberry pi
and internet ", International Journal of Innovative Technology and Exploring
Engineering, ISSN: 2278-3075, VVolume-8 Issue-7, May 2019

Kommuri, Krishnaveni, et al. "Development of real-time environment monitoring
system using with MSP430." International Journal of Engineering and Technology
7.2.8 (2018): 72-76.

Krishna, P. Gopi, et al. "Design and development of bi-directional loT gateway
using ZigBee and Wi-Fi technologies with MQTT protocol.” International Journal
of Engineering and Technology 7.2.8 (2018): 125-129.



