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Abstract 

Eye tracking is a powerful tool that has been widely used to study human behavior and cognition. This article provides 
a comprehensive review of eye tracking techniques, their efficiencies in accurately evaluating eye movements, and their 
medical applications. The article discusses different eye tracking techniques, including video-based electrooculography 
(EOG), and scleral search coil methods, and their advantages and limitations. It also reviews the medical conditions that 
can be evaluated with eye tracking, including ophthalmological and neurological disorders. 
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1. Introduction

Eye tracking has been used for over a century to study human behavior and cognition. Advances in technology have led 
to the development of various eye tracking techniques that can provide accurate and precise measurements of eye 
movements. Eye tracking has been applied to numerous fields, including psychology, neuroscience, marketing, and 
human-computer interaction. In medical applications, eye tracking has been used to evaluate ophthalmological and 
neurological disorders. 

1.1. Eye Tracking Techniques 

Different eye tracking techniques have been developed to measure eye movements. These include video-based 
electrooculography (EOG), and scleral search coil methods. 

Video-based eye trackers use cameras to record the movement of the eyes. This technique is non-invasive and can 
provide high spatial and temporal resolution measurements of eye movements. However, video-based eye trackers can 
be affected by head movements and lighting conditions. 

EOG measures the electrical potential generated by the movement of the eyes. This technique is highly accurate and can 
provide measurements of eye movements even in complete darkness. However, EOG requires the placement of 
electrodes around the eyes, which can be uncomfortable and may affect natural eye movements. 

Scleral search coil eye trackers involve implanting a small magnetic coil on the sclera of the eye and using a magnetic 
field to track the movement of the eye. This technique is highly accurate and can provide measurements of eye 
movements with high temporal resolution. However, scleral search coil eye trackers are invasive and can be 
uncomfortable for the patient. 
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1.2. Medical Applications of Eye Tracking 

Eye tracking has been applied to various medical conditions, including ophthalmological and neurological disorders. 

In ophthalmology, eye tracking can be used to evaluate visual function, such as visual acuity, contrast sensitivity, and 
eye movements. Eye tracking can also be used to evaluate eye diseases such as glaucoma and age-related macular 
degeneration. 

In neurology, eye tracking can be used to evaluate the effects of brain injury, stroke, and neurodegenerative diseases on 
eye movements. Eye tracking can also be used to diagnose and monitor neurological conditions such as Parkinson's 
disease, multiple sclerosis, and Alzheimer's disease. 

Eye tracking has also been used to evaluate developmental disorders such as autism spectrum disorder (ASD) and 
attention deficit hyperactivity disorder (ADHD). Eye tracking can provide valuable insights into the visual attention and 
social cognition deficits associated with these disorders.  

2. Evolution of eye movement measurement techniques 

The first attempts to objectively and automatically track eye motion date back to the late 19th century. Mowrer, Ruch, 
and Miller3 found that the position of the eye could be measured by placing skin electrodes around the eye and recording 
potential differences. The source of the electrical energy is the cornea-retinal potential or electrostatic field which 
rotates with respect to the eye. The cornea remains 0.4 to 1.0 mV positive with respect to the retina; this is attributable 
to the higher metabolic rate at the retina. As the eye rotates, the electrostatic dipole rotates with it, and consequently, 
the potential difference in a plane normal to the principal axis varies, theoretically, as the sine of the angle of deviation. 
Of course, the nonhomogeneous nature of the conducting medium causes a wide departure from the theoretical values.  

In the 1960s, the dc recording method, which was necessary to determine eye position was referred to as electro-
oculography (EOG); ac recording, which is useful for the measurement of eye movement, including the fast and slow 
phases of nystagmus, was referred to as electronystagmography (ENG). The problem of drift in both electrodes and dc 
amplifiers made dc recording a difficult and frustrating practice. Gross patterns of reading movements (number of 
saccades per line; the number of regressions and fixation durations) were easily obtainable from ac recording with time 
constants of 3 to 10 sec or more. With longer time constants, even the approximate position on a line was determinable. 
When both vertical and horizontal recording from one or both eyes is performed, the errors introduced by coupling 
between the axes and by the nonlinearity of the records were considerable.  

In 1964, some improvements in the cross-coupling results were from the use of "vector electro-oculography" 
introduced by Uenoyama and Iinuma 6. In addition to simultaneously displaying the x and y coordinates of eye 
movements, they electrically short-circuit the two superior electrodes and the two inferior electrodes for the vertical 
eye movement recording. 

In the 1970s, dc recording had been made much more practical with two electronic advances. New skin electrodes, 
especially silver-silver chloride became easily applied with adhesive tape rings, required no skin preparation other than 
cleaning with alcohol or acetone, are of minimal discomfort, and resist excessive polarization over many minutes of use. 
They also became relatively less sensitive to changes in skin resistance when led into any of the newer high-input 
impedance (FET) preamplifiers. Placement of a high common mode rejection preamplifier very close to the subject's 
head, proper grounding of the subject through an ear electrode, and use of shielded cable helped eliminate the 
disturbance from the electromagnetic pickup. Cornsweet and Crane separated eye rotations from translations using the 
multiple reflections of the eye (known as Purkinje images) and developed a very accurate eye tracker based on this 
technique 7. 

By that time, other methods of eye movement detection were also being developed. One of those techniques was based 
on the corneal reflection principle. The corneal bulge produces a virtual image of bright lights in the visual field and 
region. Because the radius of curvature of the cornea is less than that of the eye, the corneal reflex moves in the direction 
of eye movement, relative to the head. Since it only moves about half as far as the eye, it is displaced opposite to the eye 
movement relative to the optic axis, or the center of the pupil. Incident light from a source is reflected from the convex 
surface of the cornea in a pattern of diverging light and is imaged through a concave lens onto a film plate, television 
camera element, or photocells. The largest advance, however, was the mounting of the camera separately and carrying 
the visual information, including corneal reflex, and the field of view from the head to the TV or motion picture camera 
via coherent fiber optics cables. 
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In 1971, A TV camera with an image dissector was applied by Ishkawa et al. to precisely track the corneal reflex  8. The 
main horizontal sweep is a normal full-picture left-to-right scan, which was used for the approximate location of the 
bright reflex, whereas every second sweep is a short (high-resolution) line centered in the part of the field containing 
the reflex. This combination scan of coarse slow and fine rapid sweeps was used to track vertical and horizontal eye 
movements over the range of ± 15 deg with a resolution of .01 deg and frequency up to 15 KHz. 

However, the uncorrected linear range of all corneal reflex systems that employed a single light source for the reflex 
was limited to eye excursions of ±12-15 deg vertical or horizontal. Larger excursions placed the reflex in the 
nonspherical and rougher peripheral portion of the cornea and required a complex (usually computer-generated) 
calibration and linearization technique. The reflex range is ultimately limited by the size of the cornea and its partial 
disappearance behind the lids. In addition to head movements, other factors which limit the accuracy of corneal 
reflection methods to 0.5-1 deg are variations in cornea shape, the thickness of tear fluid, corneal astigmatism, and the 
production of other reflections by eyeglasses, if required for the test. 

Another technique that was researched was Limbus, Pupil, and Eyelid tracking basic techniques. The sharp boundary 
between the iris and the sclera, called the limbus, is an easily identifiable edge that can be detected optically and tracked 
by a variety of means; a human observer looking at the eye can do surprisingly well in determining where the subject is 
looking. If the entire iris were always visible and not partially hidden by the lids, it would be a simple matter to trace its 
circumference and determine its center. However, because only part of the iris is normally visible, other optical 
methods, including pupil tracking, are necessary to find its center. When only horizontal eye movements are of concern, 
then the left and right extremes of the iris can be tracked, either by measuring the gross difference in reflected 
illumination from fixed areas of the eye on either side of the central gaze position or by tracking the limbus with a video 
scan system. When a vertical measurement is also required, one may track either the eyelid level, the pupil position, or 
the vertical motion of a visible part of the limbus. Nearly all limbus tracking systems use invisible, usually infrared, 
illumination. They all measure the position of the limbus relative to the photodetectors. For head-fixed photodetectors 
and illuminators, free head movement is possible and the measurement is of the eye relative to the head. The pupil 
offers a number of distinct advantages over the limbus. First, it is smaller and therefore unobscured by the eyelid for a 
much greater range of eye motion. For large eye motion, it presents to the observer or the observing instrument a 
greater portion of the round or slightly elliptical shape. The center of the pupil virtually coincides with the foveal optical 
axis of the eye. There is a 5-6-deg deviation between the two, but with most measurement techniques, this can generally 
be calibrated out. The edge of the pupil is usually a crisper, sharper boundary than that between the sclera and the iris. 
This makes for a higher-resolution measurement. On the other hand, the pupil, when viewed under normal illumination, 
appears black and therefore presents a lower contrast with its surrounding iris than the iris does with respect to the 
sclera. This makes it a more difficult problem to automatically discriminate the pupil. If collimated illumination is used, 
however, the light is reflected from the interior of the eye, and to an observer looking along the illumination axis, the 
pupil appears bright. This effect is often seen as "red eyes" in flash photographs where the flash lamp is close to the 
camera lens. Another characteristic of the pupil which provides both an advantage and a disadvantage is the fact that 
its diameter varies as a result of both psychological and physiological influences. This makes measuring the center of 
the pupil somewhat more difficult but it does provide, in many techniques, the pupil diameter as a collateral output of 
the measurement which may be of interest to the experimenter in correlating with the position of the eye at any point 
in time. 

The interference of any changes in ambient illumination was overcome in most systems by illuminating the eye with 
chopped light and then demodulating at the same frequency. Chopper wheels in the light path are useful in immobile 
systems, but infrared light-emitting diodes (GaAs) are small and preferable for monitors that are built on spectacle 
frames to allow free head movement9. In 1974, Findlay10 used a bifurcated fiber optic bundle to both illuminate the 
limbus and collect the reflected light.  

Many implementations of these techniques yielded good results with good accuracies for a reasonable range. The output 
was an electrical record that can have a good frequency response. As noted, however, vertical eye movements remained 
a problem. The technique also required head fixing or a head-mounted device. The latter can be quite light but precludes 
eyeglasses. Iris coloration can also be a factor in its utilization.  

Another technique was Contact Lens Method basic techniques. The most precise measurements of eye movement are 
made with one of the techniques employing some device tightly attached to the eye with a contact lens 4,11, 12. 
Conventional corneal lenses are too mobile to be of use, and all measurement systems use special lenses consisting of 
two individually ground spherical surfaces to fit snugly over the cornea and sclera. For accurate recording, it was 
essential for the lens to move with the eye-both in steady displacement and during the high acceleration associated with 
voluntary saccades. Tight fit and lack of slip are achieved by close grinding tolerances and by the suction effect of 20 
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mm Hg, or more negative pressure, between the contact lens and the eye. In 1964, Fender D.H.13 pointed out one way 
of developing the negative pressure by filling the cavity with a 2 % sodium bicarbonate solution which osmoses out 
through the tissue. Yarbus A.L.4 achieved the accurate tracking required for image stabilization work by withdrawing a 
small amount of fluid through a valve after applying the lens. Withdrawing air from under the contact lens was also 
effective for stabilization but for limited-time use because of the lack of corneal irrigation. All of the contact lens systems 
caused discomfort, and the very tight ones usually required the application of a topical anesthetic. 

Although the contact lens systems offered the best resolution of any system down to 5-10 arc/sec, they did so in general 
at the sacrifice of range. They were normally applicable for the study of miniature eye movements and, with the 
exception of the magnetic search coil method, are inappropriate for movements of greater than 5 deg. The expense and 
discomfort of the contact lens made it a technique more suitable for use on a few subjects for physiological studies of 
fixation than for widespread investigation on the normal population. The dangers of fitting a contact lens with a negative 
pressure were also considered alongside the possibility of deforming the cornea, and the worse hazard of damaging the 
accommodation muscles as a result of the pressure stress placed upon them. 

During the 80s, eye tracking had been implemented in many diagnostic devices but was mainly used to automatically 
maintain the optical axis of the main detecting device, such as an infrared optometer14, coincident with the visual axis 
of the human eye. The maximum trackable eye movement velocity in some devices was over 100 deg/s, with a time 
delay of about 0.13 s. Nonetheless, research on eye movements and their correlation with different disorders continued 
to be a popular topic and required different devices that use different techniques of eye tracking to be available. Most 
of these devices used high-resolution infrared (IR) oculography with digital recording and analysis techniques15.  

By the beginning of the 90s, and with the emergence of laser photorefractive keratectomy units and diagnostic optical 
coherence tomography (OCT) devices, different technologies developed active eye-tracking systems capable of 
following saccadic movements and providing safety and precision during a procedure or examination. Different studies 
researched abnormal eye movements correlating with different disorders, both ocular and neurological, with the help 
of different types of eye trackers that use different techniques in eye movement evaluation. Due to the precision of 
search-coil eye-tracking techniques, and thanks to advancements in scleral coils (SC) and multiple Purkinje image eye 
trackers 17, saccadic eye movements were being evaluated with a higher accuracy rate. However, some IR trackers 
allowed eye movement recordings at different sampling rates ranging from 250 Hz to 1000 Hz while the SC recorded at 
1000 Hz, and that allowed the researchers to conclude that IR and SC trackers were in good agreement and produced 
similar results. 

By the end of the decade, MR - eye tracker was introduced as a new method for eye movement recording in functional 
magnetic resonance imaging method for recording saccadic and pursuit eye movements in the magnetic resonance 
tomograph designed for visual functional magnetic resonance imaging (fMRI) experiments 16, and at the same time, 
human cortical areas activated in relation to vergence eye movements were determined using positron emission 

tomography and an infrared limbus tracker.  

At the beginning of the year 2000, wearable, lightweight, portable, wireless, and real-time streaming eye gaze trackers 
and interactive computer-based applications became increasingly available on the market. The use of eye trackers had 
extended to other areas besides healthcare and research, and they were integrated into devices for other professions, 
where eye tracking holds value for performance.  

Different types of research and medical apparatuses came equipped with either 3-axis, or 1 kHz infrared, self-calibrating 
eye recorders, or other types of novel eye trackers. Some were already based on programmable CMOS image sensors18, 
interfaced directly to digital processing circuitry to permit real-time image acquisition and processing. That enabled 
researchers and healthcare providers to evaluate eye movements in a more precise manner, even at a low-frequency 
sampling rate of 50 Hz26.  

Although visual axis alignment in laser surgeries and diagnostic tests remained to be the main area of use of eye trackers 
in ophthalmology, extensive research on eye movement and human behavior was conducted during this decade. A lot 
of research was conducted on the pediatric and even infant population in the form of investigations on developmental 
eye movements27, fixation and gaze disparities22, heterophoria 58, and phoria quantification29, eye movements in static 
and dynamic activities, and saccadic eye movements in different psychological and neurological disorders25, smooth 
pursuit behaviors in patients with congenital malformations, such as Chiari type II21. Changes in saccades were also 
investigated in rare types of neurological disorders such as Rett syndrome20, Lewy body dementia29, and Niemann-Pick 
disease type C19. 
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The advanced technology and eye tracking techniques provided more detailed information on different types of saccadic 
eye movements previously undetectable with the naked eye, such as saccadic lens wobble artifacts and square wave 
jerks during fixation23. Pharmaceutical companies included eye movement tracking to evaluate the effectiveness of 
certain drugs in different diseases such as Parkinson’s25. By the end of the decade, automated static perimetry using eye 
tracking was recognized as a promising method of perimetry for use with children26.  

The next decade witnessed a boom in research associated with eye tracking. Advancements in technology such as 
holographic waveguides and artificial neural networks31, gave way to an array of novel eye trackers that used enhanced 
and new techniques in both eye tracking and data analysis, hence increasing eye tracker accuracy to unprecedented 
levels. Head-mounted video-based self-calibrating eye trackers with different tracking modes: limbal, pupil, corneal 
reflection, glint, and combined; 500 - 1000 Hz binocular eye-tracking, 0.5º average accuracy, and 0.01º resolution, as 
well as access to eye position data with 3.0 msec delay, were all features that such devices could have. Previous tracking 
techniques also underwent modifications and enhancements. A video-based eye-tracking methodology that can reliably 
detect small eye movements over 0.2 degrees (12 arc mins) with very high confidence tracked the motion of iris features 
to estimate velocity rather than position, yielding a better record of microsaccades, was described 33. Some research 
results suggested that contemporary video tracking now approaches the search coil  24 for measuring fixational eye 
movements (FEMs)32 but regardless of that, newer scleral contact lenses with encapsulated photodetectors for eye 
tracking were being proposed34.  

With the development of high-end laser devices, including diagnostic scanning laser ophthalmoscopes, another eye-
tracking technique was introduced35. retinal tracking systems used a co-confocal reflectometer with a closed-loop 
optical servo system to lock onto features in the fundus and achieve a bandwidth of greater than 1 kHz, which permits 
tracking at rates that greatly exceed the maximum rate of motion of the human eye.  

Additionally, the progress witnessed in sensors, computer coding, algorithms, and data analysis, lead to revolutionary 
findings. Magnetic Angular Rate Gravity (MARG) sensors for head orientation estimation48, Hartmann-Shack (HS) 
sensor 36, virtual reality environments, Convolutional Sparse Coding (CSC)40, two-means clustering (I2MC)44, Machine 
Learning-Based Analysis 45, open source software 49, MATLAB 47, and Python-based solutions all contributed to the 
accuracy of eye tracking. 

By this time, eye tracking was integrated into many non-ophthalmic devices such as Electroencephalograms (EEG) 42, 
and functional MRI (fMRI) 16 and even reported in anesthesia 70. 

In ophthalmology, eye movement perimetry, including saccadic reaction time-based, could now be conducted 
binocularly and with the assistance of head-mounted devices, some of which used near-eye displays. Others introduced 

static threshold perimetry tests based on eye movement 60, a threshold saccadic vector optokinetic perimetry 26, an 
automated visual acuity test (AVAT) for infants with remote eye tracking 91, a smartphone-based and tablet-based 
Glaucoma application 97, and patients' acceptance in virtual reality (VR) headsets during perimetry 74, was also 
appreciated.  

Phorias 58, tropias, fusional vergence 86, strabismus 83, amblyopia 94, and refraction-related eye movement disorders 
were all researched with more accurate methods based on novel eye-tracking techniques 125, e.g. chromatic 
pupillometry was suggested to investigate how melanopsin-mediated intrinsically photosensitive retinal ganglion cell 
(ipRGC) signals are integrated binocularly 66, similarly, rod, cone, and melanopsin contributions to human pupil flicker 
were also researched 73.  

More research was being done on patients with retinal disorders such as age-related macular degeneration 50, diabetic 
retinopathy 56, and geographic atrophy 75, Stargardt disease 105. Additionally, pupillary light responses and their 
correlation with glaucoma were intensively investigated, and were found to be valuable in Leber's hereditary optic 
neuropathy 78, and even for the functional evaluation of retinal implants, such as Argus II 79 and a 44-Channel 
Suprachoroidal Retinal Prosthesis 101. Moreover, eye movement tracking was used for the noninvasive evaluation of 
artificial eye motility 92. Finally, an optical eye tracking system for noninvasive and automatic monitoring of eye position 
and movements in radiotherapy treatments of ocular tumors was proposed 57.  

The appreciation of different types of saccades in different life tasks amongst different age categories, whether static or 
in motion, became widely researched for different objectives. Thanks to the enhanced visualization and pupillometric 
capabilities of eye trackers, attention was also given to pupil reactions in day-to-day life tasks or different health 
disorders, an example of which was pupil oscillations assessment in the detection of patients with unilateral optic 
neuritis 68. Studies related pupillary changes in response to cognitive processing to activity in the locus coeruleus (LC) 
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80, which is the main hub of the brain's noradrenergic system and is thought to modulate the operations of the brain's 
attentional systems.  

Research in both therapeutics and diagnostics tackled psychological conditions such as schizophrenia 110, attention 
deficit disorders (ADHD) 113, bipolar disorder 86, and anxiety 53, alongside developmental disabilities such as autism and 
Asperger’s syndrome 85, developmental dyslexia (DD) 90, Down syndrome 65, Fetal alcohol spectrum disorder (FASD) 
114, hemiplegic cerebral palsy 104, and finally neurological, like amyotrophic lateral sclerosis (ALS) 115, multiple sclerosis 

(MS) 71, essential tremor (ET) 96, progressive supranuclear palsy (PSP) 98, and concussions 87,121 were conducted with 
the help of different eye trackers. At the same time, research on Parkinson’s disease 124, multiple system atrophy (MSA) 
99, Alzheimer’s 84,118,123, Gaucher disease 88,131, Huntington disease 100, Machado-Joseph disease (MJD) 102, and other 
neurodegenerative diseases with the help of eye trackers continued to evolve. Neuropsychiatric disorders such as Gilles 
de la Tourette syndrome (GTS) 69 were also being researched with the help of fMRIs and eye tracking 32. 

By the end of 2019, more than 1000 research articles were published on topics related to eye tracking, and mobile eye 
tracking was now applied in vision science, educational science, developmental psychology, marketing research (using 
virtual and real supermarkets), clinical psychology, usability, architecture, medicine, and more. Mobile gaze-tracking 
systems with near-eye displays based on gaze-tracking algorithms were presented as prototypes 54 and pupillary 
responses were researched as a potential biomarker for cardiovascular risk 106. 

With the beginning of 2020, and regardless of the extreme conditions humanity has been put in with the beginning of 
that year, due to rapid methodological and technological advances as well as the development of cost-efficient and 
portable eye trackers,e.g. a laser emitting contact lens for eye tracking 132, different researches compared the available 
techniques and methods in order to establish some kind of standards in both data capture and analysis.  

Researchers in ophthalmology and neurology addressed topics such as the comparison of image-based quantification 
methods in evaluating fixation stability using a remote eye tracker in abnormal Phoria 107, Amblyopia 108, and Myopia 
128. Other investigations described the extraction of Nystagmus patterns from eye-tracker data with CSC 40 , and the use 
of pupillometric recordings and Saccadic eye movements in Glaucoma diagnostics 76,125, 127. 

Different diagnostic tests based on eye tracking were being proposed, amongst them: functional colour vision 112, phoria 
measurement 117, magnetic resonance (MR)-based Eye Tracking 126, automated computer-based memory assessment 
133, and automated visual acuity test (AVAT) for infants 91. 

Taking into consideration that eye-movement behavior has been accepted as a reliable tool to identify cognitive and 
behavioral patterns in individuals with different neuropsychiatric disorders, researchers continue to implement eye 
tracking in investigating saccades and antisaccades of patients suffering from Alzheimer's disease 123, Ataxia 122, 
behavioral variant frontotemporal Dementia (bvFTD) 123.  

Eye movement alterations were proposed as potential clinical biomarkers for concussion in children 119, for the 
definition of phenotypes in Gaucher Disease 131, reflexive and volitional saccadic eye movements for the distinction of 
progressive supranuclear palsy (PSP) from Parkinson's Disease (PD) 98, whereas altered saccadic inhibition was 
suggested as a marker of corticostriatal function in Cervical Dystonia 130, smooth pursuit dysfunction in multiple 
sclerosis and traumatic brain injuries 134,136, and saccadic eye movement in Genetic Generalized Epilepsy (GGE) 137. Even 
COVID-19 patients’ eye movements were tracked for alterations 111.  

The concept of psycho-ophthalmology has become more and more constant, especially after establishing that smooth 
pursuit eye movements are one of the most evaluated eye-tracking tasks in schizophrenia (SZ) and bipolar disorder 
(BD) 110. 

When it came to ADHD 113, clinical decision-making was being enhanced when combining psychophysiological sensors 
with computerized neuropsychological tests, or integrating an eye tracker with conventional CPT indices, but so was 
the clinical evaluation of prolonged disorders of consciousness more effective when supported with eye tracking 138. 
Additionally, eye tracking was also being integrated into cognitive rehabilitation for different disorders including Rett 
Syndrome (RTT) 20, 114. 

Eye tracking was also being used in medicine as an educational training tool for the assessment and verification of 
students and professionals. Certain research analyzed the possibility of using eye-tracking tools to verify the skills and 
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training of people engaged in laboratory medicine 119, and others examined performance differences between expert 
and novice neurosurgeons under a surgical microscope with the goal of evaluating surgical expertise 120. 

In conclusion, there is no dispute that eye-tracking has reached a certain level of clinical significance and will continue 
to develop, and it would only be fair in our age to present what chatGPT had to say about eye tracking in general: 

• Eye tracking provides objective data: Unlike subjective tests, such as self-reported symptoms or surveys, eye 
tracking provides objective data about a patient's eye movements, gaze patterns, and other visual behavior. 
This data can help clinicians make more informed decisions about a patient's diagnosis and treatment. 

• Eye tracking can aid in the diagnosis of neurological and cognitive disorders: Eye tracking can help detect early 
signs of neurological and cognitive disorders, such as Alzheimer's disease and Parkinson's disease. By analyzing 
eye movements and gaze patterns, clinicians can identify changes in visual attention and cognitive processing 
that may be indicative of these conditions. 

• Eye tracking can improve surgical outcomes: Eye tracking technology can be used during surgery to ensure that 
the surgeon is operating in the correct location and avoiding critical structures. This can lead to improved 
surgical outcomes and reduced complications. 

• Eye tracking can be used in sports medicine: Eye tracking can help athletes and coaches identify weaknesses in 
visual attention and focus, which can impact performance. By analyzing eye movements during sports activities, 
clinicians can develop targeted training programs to improve visual skills. 

• Eye tracking can aid in the diagnosis and treatment of eye disorders: Eye tracking can help diagnose and 
monitor a wide range of eye disorders, including amblyopia, strabismus, and nystagmus. By analyzing eye 
movements and gaze patterns, clinicians can develop targeted treatments to improve vision and prevent 
further deterioration. 

Overall, eye tracking has become an important tool in all aspects of human medicine, and it can provide valuable 
information to support clinical decision-making. 

3. Conclusion 

Eye tracking is a powerful tool that can provide accurate and precise measurements of eye movements. Different eye 
tracking techniques have been developed to suit different applications, and each technique has its advantages and 
limitations. Eye tracking has numerous medical applications, particularly in ophthalmology and neurology. Eye tracking 
can provide valuable insights into the mechanisms underlying various medical conditions and can be used to diagnose 
and monitor these conditions. Further research is needed to fully explore the potential of eye tracking in medical 
applications. 
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