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Eye-tracking device operation principle
diagram

Overview
Introduction to Eye Tracking: A Hands-On Tutorial for Students and. The guide is
designed to provide a hands-on learning experience for everyone interest.

Key Takeaways
Eye-tracking devices operate by illuminating the eyes, detecting reflections from the
cornea and pupil, and calculating gaze direction using image processing and
geometric analysis.

Basic Principle

Eye trackers measure where a person is looking by tracking eye movements and
gaze direction. The most common method is video-based eye tracking, which uses a
camera and infrared (IR) light to detect the pupil center and corneal reflection (glint).
This method is called Pupil-Center Corneal Reflection (PCCR).

Step-by-

Step Operation

Illumination: Near-infrared LEDs illuminate the eyes.

I
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R light is invisible to the user but creates high-contrast reflections on the cornea and
pupil. Reflection Detection: The camera captures the pupil center and the glint from
the cornea. The corneal reflection remains relatively stable while the pupil moves
with the eye.

Gaze Calculation: The system calculates the vector between the pupil center and
corneal reflection. Using geometric models, this vector is translated into a point of
gaze on a screen or in 3D space. Data Processing: Software processes the captured
images to detect fixations, saccades, and pupil diameter changes.

The gaze data can then be analyzed for attention, reading patterns, or interaction
with virtual environments.

Conceptual Diagram Description

A simplified diagram of a screen-based eye tracker includes: Infrared LEDs:
Positioned near the camera to illuminate the eyes. Camera: Captures images of the
eyes and reflections. Pupil Center: Detected as a dark circular region in the eye.

Corneal Reflection (Glint): Bright spot on the cornea caused by IR light. Processing
Unit: Computes gaze direction from the pupil-glint vector. Output: Displays gaze point
on a screen or logs data for analysis.

CodeCopy[IR LEDs] ---> ---> ---> [Processing Unit] ---> [Gaze Output] | ^ | | Pupil
Center Corneal Reflection Types of Eye TrackersScreen-based: Mounted near a
monitor; suitable for lab studies and HCI research.

Wearable/

Glasses: Cameras and LEDs embedded in spectacles; track gaze in real-world
environments. VR/AR Integrated: Embedded in headsets; track gaze for immersive
applications.

Key Considerations

Calibration: Required to map eye positions to screen coordinates accurately. Lighting
Conditions: IR-based systems are sensitive to ambient light. Accuracy: Depends on
camera resolution, LED placement, and software algorithms.

Eye-tracking devices provide non-invasive, real-time measurement of gaze, enabling
applications in psychology, neuroscience, marketing, accessibility, and virtual reality.
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Article Content

Introduction to Eye Tracking: A Hands-On Tutorial for Students and ...

The guide is designed to provide a hands-on learning experience for everyone
interested in working with eye-tracking technology. Therefore, we include practical
case studies to teach students and

How do eye trackers work? — A tech-savvy walk-through

This article explains how eye tracking works. We illustrate step-by-step processes of
screen-based and wearable eye trackers and XR integrations.

A Comprehensive Framework for Eye Tracking: Methods, Tools

It provides insights into the specifications, functionalities, and working principles of
leading eye-tracking devices, such as the Tobii Pro spark, Gazepoint GP3, Pupil Labs
Core, and

Diagram of the operation of an eye-tracker. (a) User''s field-of-view ...

This research describes the transformation of a commercial eye-tracker for use as an
alternative peripheral device in human-computer interactions, implementing a
pointer that only needs the...

Review Eye tracking algorithms, techniques, tools, and applications ...

Eye tracking is the process of measuring where one is looking (point of gaze) or the
motion of an eye relative to the head. Researchers have developed different
algorithms and

Eye tracking demonstrator (a) schematic of the overall system

In this paper, we present the first realisation and experimentation of a new eye
tracking system using an infrared (iR) laser pointer embedded into a wireless smart
contact lens. We denote...

Anatomy of an Eye Tracker [How Eye Tracking Works]

Dive into the anatomy of an eye tracker. Understand how eye tracking works with
hardware and software involvement.

Method for operating an eye tracking device and eye tracking device

Eye tracking devices, especially remote eye tracking devices, known from the prior
art usually use one imaging device and two infrared light sources, usually LEDs, to be
able to find...

How do Tobii eye trackers work?
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Figure 1 shows how a screen-based eye tracker works. The basic eye tracking
components are the illuminators, eye cameras, and the processing unit containing
the image detection, 3D eye model,

Construction and Operation of a High-Speed, High-Precision Eye

Measurements of the fast and precise movements of the eye—critical to many vision,
oculomotor, and animal behavior studies—can be made non-invasively by video
oculography. The protocol here

Eye tracking

Eye tracking device 0:50 Scientists track eye movements in glaucoma patients to
check vision impairment while driving. Eye tracking is the process of measuring

Review Eye tracking algorithms, techniques, tools, and applications ...

Researchers have developed different algorithms and techniques to automatically
track the gaze position and direction, which are helpful in different applications.
Research on eye tracking

Eye Tracking 101: What Is It & How Does It Work In

Find out the definition of eye tracking technology, how gaze tracking works, and eye
tracking fields of use in research and commercial applications.

The fundamentals of eye tracking part 1: The link between ...

Eye tracking technology has become increasingly prevalent in scientific research,
offering unique insights into oculomotor and cognitive processes. The present article
explores the

| Schematic diagram of the eye-tracking system. (A) A photograph of

Eye gaze tracking is an obvious candidate for a future input device, perhaps even for
everyday computing. The hard problems with gaze-controlled interfaces are
inaccuracy and inadvertent clicking.

Radar Principle

The radars electronic principle and basic design of radar system. The block diagramm
and the functional principle of a primary radar.

What is Eye Tracking and How Does it Work?

Learn how eye tracking works, its key applications, and best practices for using this
powerful technology in research and user experience analysis.

An introduction to eye tracking in human factors healthcare research ...
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Eye tracking is a powerful and sophisticated tool that provides an objective glimpse
into the cognition of healthcare providers, patients, caregivers, and medical device
users. Insights

Related Video Reference

This video was associated with the source search result. Verify technical details
against current product documentation and project requirements.

Contact Us

Continue your research online:

Website: https://artduferoger.fr
Technical inquiry: https://artduferoger.fr/contact.html

This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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