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Abstract
Introduction. The study of the oculomotor activity of athletes is of interest to sports 

psychologists and sports training specialists. Oculomotor activity is an integral 

part of sports activity, and its training and optimization with the development of 

effective oculomotor strategies can contribute to the improvement of both sports 

performance and the health and functional state of the athlete. Theoretical 

justification. Research on athletes' oculomotor activity considers its various aspects, 

including visual search, the difference between eye movements of professionals and 

beginners. It also considers the relationship between effective oculomotor strategies 

and athletic performance success. Due to technology development, mobile eye-

tracking technology has emerged that can be utilized in real-life sports activities. 

Mobile eye-tracking provides high ecological validity of research, combination with 

psychophysiological methods and virtual reality. The disadvantages of the mobile 

eye-tracking system include low, compared to stationary systems, measurement 

accuracy and the possibility of recording only macromovements of the eyes (fixations 

and saccades). Discussion. As a result of the theoretical analysis, the relevance and 

significance of studying athletes' oculomotor patterns have been outlined. In addition, 

the possibilities of using mobile eye-tracking in sports for these purposes to analyze 

athletes' oculomotor patterns have been described. Researchers may encounter 

problems when using mobile eye-tracking systems to record athletes' oculomotor 

patterns are highlighted. In particular, loss of eye-tracking data, difficulties selecting 

an optimal algorithm for data analysis, and ambiguity in interpreting the obtained 

information. In spite of the described problems, mobile eye-tracking systems 
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represent an optimal means of recording eye movements in athletes for the purpose 

of further optimizing training and performance.
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Introduction
Vision plays a major role at all stages of athletes’ activity. During education and training, the 

athlete assimilates information visually provided by the coach (Gorovaya, Korobeinikova, 

2013). During training, the ability to quickly analyze the sport situation and make optimal 

technical and tactical decisions based on the available visual information is improved 

(Hüttermann, Noël & Memmert, 2018; Brams et al., 2019). During motor skill development, 

visual information is essential for movement control and adjustment (Piras, Raffi, Lanzoni, 

Persiani & Squatrito, 2015). With experience, the athlete can anticipate events in a time-

pressured situation based on available visual information (Kredel, Vater, Klostermann & 

Hossner, 2017). The athlete's tactical decision making in a sports situation is dependent 

on information received from sensory systems, and most often the vision system is the 

leading one (Hüttermann et al., 2018).

For many years, vision in sports has been studied from the perspective of various 

sciences, including ophthalmology, psychology, physiology, and biomechanics 

(Blinnikova & Ishmuratova, 2021; Menshikova & Pichugina, 2021; Pronina, Grigoryan & 

Kaplan, 2018; Smirnova, 2022). The undoubted importance of vision as a sensory system 

for the athlete was noted, but on the other hand, many studies were private, scattered, 

and isolated (Tambovsky, 2003). Scientific papers on eye-tracking technologies in sport 

appeared in the 1980s. Since then, many studies have been conducted on athletes' 

oculomotor activity using different eye-tracking technologies. These studies have 

examined aspects of oculomotor activity such as visual attention, oculomotor search, 
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decision making based on visual information, the difference between eye movements of 

professionals and non-professionals, and the relationship between effective oculomotor 

strategies and athletic success (Mann, Williams, Ward & Janelle, 2007; Hüttermann, Noël 

& Memmert, 2018; Kredel, Vater, Klostermann & Hossner, 2017).

In Russian sports science, the need for a comprehensive approach to the study of 

the visual system in sports was stated in the nineties of the last century. This was when 

the foundations of sports ophthalmology direction in the system of training athletes were 

laid. In this connection, a system of analysis and optimization of athletes' oculomotor 

patterns was developed to improve technical and tactical skills (Tambovsky, 2003). 

The first attempts to clarify the nature of the athlete's vision revealed visuokinematic 

pictures of the sports situation (VKKSS), which are certain trajectories of the athlete's eye 

movements during visual perception of the picture of the sports situation. VKSSS is formed 

by the coordinated work of the eye and ciliary muscles. It depends on the type of sport, 

the athlete's fitness level, psychological state, experience, role, level and peculiarities of 

thinking. However, the VKSSS parameters are often far from optimal, which entails many 

mistakes made by the athlete. The reason for this can be explained by the intuitive nature 

of VKKSS formation, as well as the lack of knowledge in this area by both the coach and 

his pupils (Tambovsky, 2003).

Training athletes in the optimal oculomotor strategy (optimal visokinematics) during 

the performance of sports activities leads to reduction of fatigue of the visual system, 

to increase the efficiency of technical and tactical actions, and to increase the speed 

and efficiency of tactical thinking of athletes (Tambovsky, 2003; Jin & Tambovsky, 2017; 

Polikanova, Leonov, Yakushina, Chertopolokhov & Isaev, 2022). With the growth of 

sportsmanship of an athlete (with all the variability of sports situations), the formation of 

several (from 2 to 5 variants) stable visokinematic pictures of a sports situation is observed. 

It is critical to note that the effectiveness of such training will be higher if it takes place in 

natural, dynamic sports conditions. In this regard, it is especially relevant to use modern 

eye-tracking systems, which register eye movement data under real training conditions. 

Thus, the main aim of this review was to study the advantages and disadvantages of 

using modern eye-tracking systems to analyze athletes' oculomotor patterns. 

Theoretical Justification

Use of modern eye-tracking systems in sports 

Modern eye-tracking systems provide opportunities for studying athletes' oculomotor 

activity while performing sports activities (Grushko & Leonov, 2013; Espino Palma et 

al., 2023; Sáenz-Moncaleano, Basevitch & Tenenbaum, 2018; Menshikova, Kovalev, 

Klimova & Barabanschikova, 2017). Mobile eye-trackers, which have advantages over 
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stationary ones and allow natural studies, have found wide applications in the field of 

sports training.

The operation of modern non-contact mobile, i.e. head-worn, eye-tracking systems, 

is based on a methodology based on the principle of video registration of eye movements 

in the infrared radiation range and determination of gaze direction by the vector of 

displacement between the centers of the pupil and corneal glare (Barabanshchikov & 

Zhegallo, 2014).

Mobile eye-tracking systems used to investigate athletes' oculomotor activity can be 

categorized into two types:

1. Eye-tracking systems worn on the subject's head (usually in the form of goggles 

or caps). They consist of a mini-video camera that records the actual situation in 

front of the subject and an infrared light source. 

2. Eye-tracking systems embedded in virtual reality helmets (Leonov, Polikanova, 

Bulaeva & Klimenko, 2020). In virtual reality helmets, an eye-tracking module 

usually consists of cameras and a light source placed in a ring-shaped structure 

between the user's eyes and the display. Algorithms interpret the cameras' data 

and generate a real-time stream of eye-tracking data (such as pupil size, gaze 

vector, and eye openness).

Opportunities of mobile eye-tracking systems

The reasons for choosing mobile eye-tracking systems for sports research are related to 

their capabilities and advantages over fixed systems.

Thus, mobile eye-tracking systems allow a high degree of ecological validity of the 

experiment: they make the conditions of the experiment close to the conditions of the 

studied sports activity (Tambovsky, 2003; Barabantschikov & Zhegallo, 2014; Gorovaya 

& Korobeinikova, 2013). Also, mobile eye-tracking systems (especially glasses) have 

minimal impact on the studied athlete's activity and on the recorded oculomotor activity 

parameters. During sport-specific tasks, the subject should be able to move freely in 

space, including head movement, which is possible only using mobile eye-tracking 

systems (Tambovsky, 2003). The obtained eye-tracking data make it possible to analyze 

and compare the peculiarities of oculomotor activity of athletes of different sports and 

skill levels (Leonov & Grushko, 2015). For example, based on the data recorded using an 

eye-tracking system, characteristic patterns of eye movements in professional baseball 

players have been identified (Houze, Spaniol & Paulison, 2023), identified differences 

in the number and location of fixations among volleyball players of different skill levels 

(Afonso, Garganta, McRobert, Williams & Mesquita, 2012), and noted a variety of gaze 

fixation points in soccer players depending on the phase of play (Aksum, Magnaguagno, 

Bjørndal & Jordet, 2020). The obtained data allow the optimization of oculomotor activity 
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to reduce fatigue of the visual system, increase the efficiency of technical actions and 

improve tactical thinking in athletes (Tambovsky, 2003; McGuckian, Cole, Jordet, Chalkley 

& Pepping, 2018; Kredel et al., 2017; Martell & Vickers, 2004).

Thanks to mobile systems of eye-tracking, fixation of athletes' oculomotor activity 

can be combined with registration of various psychophysiological indicators, including 

electroencephalography, skin-galvanic response, heart rate measurement by biofeedback, 

stability of the vestibular system (Anisimov, Ermachenko, Ermachenko, Tereshchenko, 

Latanov, 2012; Ermachenko, Ermachenko, Latanov, 2011; Isaev, Isaichev, 2015; Calabrò 

et al., 2017; Janelle, Hillman & Apparies, 2000; Fujiwara et al., 2009; Mann, Coombes, 

Mousseau & Janelle, 2011; Barfoot, Casey & Callaway, 2012). In addition, mobile eye-

tracking systems can be used in virtual reality research (Menshikova, Kovalev & Klimova, 

2014; Pastel et al., 2020; Wirth et al., 2021; Heilmann & Witte, 2021) and tracking human 

movements in space (Helsen & Starkes, 1999; Kishita, Ueda & Kashino, 2020).

Limitations of mobile eye-tracking systems

However, despite the many advantages of using a mobile eye-tracking system in sports 

practice, limitations can also be highlighted.

Thus, in studies using mobile eye-tracking systems, oculomotor activity is analyzed 

by such indicators as fixations and saccades, i.e., eye macromovements (Piras, Lobietti 

& Squatrito, 2010; Di Russo, Pitzalis & Spinelli, 2003; Aoyama et al., 2022). This is due to 

the fact that mobile eye-tracking systems have certain limitations and experiments are 

conducted under conditions that approximate real-world conditions. The study of eye 

micromovements (tremor, drift, microsaccades) is possible only in stationary conditions, 

in the laboratory, where the subject's head is rigidly fixed during the experiment, and the 

equipment has a high frequency and accuracy of eye position registration. In addition, 

mobile eye-tracking systems have low temporal and spatial resolutions compared to 

stationary systems. The data obtained with a mobile eye-tracking system allows analysis 

of oculomotor activity only at the fixation sequence level. 

It is also worth noting that mobile eye-tracking systems have low, compared to 

stationary systems, measurement accuracy, temporal (registration frequency) and 

spatial resolution capabilities declared by the manufacturer. Mobile eye-tracking systems 

register video at 30–60 Hz (fixed systems – 500–1250 Hz). Most modern eye-trackers 

have an accuracy of about 0.5–1 angular degrees (stationary systems – 0.25 – 0.5 angular 

degrees) (Barabantshchikov & Zhegallo, 2014). 

In addition, the quality and stability of eye movement registration depend on various 

factors: room illumination, makeup, wearing glasses (Barabanshchikov & Zhegallo, 2014; 

Holmqvist, Nyström & Mulvey, 2012), as well as individual facial features (e.g., thick 

eyelashes or large brow arches (Turitsyn, Anokhin, Volovod, Gerasimchuk, Mashkovtseva, 

2016). The quality of data received from eye-tracking systems embedded in a virtual 
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reality helmet can be affected by motion sickness (vertigo), neck muscle fatigue from 

the helmet, visual focus-accommodation conflict, loss of focus, and fogging of helmet 

screens (Clay, 2019; Holmqvist et al. 2012).

Discussion
To minimize the above-mentioned disadvantages and to improve the quality of recording 

oculomotor patterns of athletes at the stage of preparation and carrying out eye movement 

registration, it is necessary to calibrate the eye-tracker before each measurement, to set 

the position of trackers relative to the eyes correctly and to monitor the stability of the 

position of the participant in the experiment. 

However, difficulties may arise not only at the stage of eye-tracking data registration, 

but also when analyzing them. 

Problems arising at the stage of acquisition of eye-tracking data, and 
ways to solve them

Problem with loss of eye-tracking data

As a result of the subject's blinking or due to the failure of the algorithm for pupil and 

corneal glare detection, skips of eye-tracking values may occur, i.e. frames with undefined 

eye position and unspecified gaze direction. In this case, all eye-related fields (gaze 

coordinates, pupil sizes, etc.) are filled with zeros. Missing values can affect the fixation 

detection algorithm by breaking one large fixation into separate shorter fixations. Various 

methods that include mathematical and empirical data recovery algorithms can be applied 

to solve this problem (Turitsyn et al., 2016). Also, an eye-tracker can lose sight of one of 

the two eyes and data is written from only one eye. If the binocular disparity is small, it is 

acceptable to fill in the gaps with data from the registered eye (Turitsyn et al., 2016).

Selection of the algorithm and thresholds for detection of the sought events 
(fixations, saccades)

The choice of an algorithm for detecting events (fixations and saccades) is a crucial 

consideration when analyzing raw eye-tracking data, as different algorithms based on 

the same data may produce different results (Salvucci & Goldberg, 2000). In addition, 

the choice of threshold values of the values used by a particular algorithm also affects 

the sensitivity and the results of the algorithm (Llanes-Jurado, Marín-Morales, Guixeres & 

Alcañiz, 2020).

The analysis of fixations and saccades requires preliminary separation of fixations as 

moments of visual information processing (and, accordingly, saccades between them 

as moments of rapid gaze movement when no information processing occurs) from the 
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raw data set (Veraksa, Korobeinikova, Leonov & Rasskazova, 2016; Grushko, 2017). This 

approach allows us to simplify the analysis of eye-tracking data by highlighting their main 

characteristics, on the basis of which oculomotor behavior can be analyzed (Salvucci & 

Goldberg, 2000). The choice of specific thresholds depends directly on the goals and 

objectives of the study and the nature of the activity being studied (e.g., values for reading 

or looking at pictures will be one, while those for detecting and responding to a rapidly 

moving object will be different) (Widdel, 1984, Rayner, 1998). 

Problem of interpreting received information about oculomotor activity

Additional information is needed to correctly interpret the subject's oculomotor activity 

data. Not always the delay of gaze in the direction of an object indicates fixation of 

attention on this object. Saccades may be caused not by a visual stimulus, but by an 

auditory stimulus, etc. Interviewing the subject, videotaping the experiment, and 

collecting statistics can provide additional information for the experimenter.

It is necessary to study oculomotor activity at a higher level – the level of integral 

structures, patterns, which are determined not only by the objective characteristics 

of external stimuli, but also by the characteristics of the subject of perception himself 

(his past experience, intentions, peculiarities of the oculomotor system, etc.). This is 

due to the fact that quite often studies use such an indicator as the number of fixations 

in the selected area, which is associated with a number of cognitive aspects and can 

be interpreted in different ways: the number of fixations can indicate 1) the semantic 

significance of the image area, 2) the level of complexity of the search task, 3) the presence 

of experience in solving such tasks, and even 4) the presence of a number of psychiatric 

and neurophysiological diseases. 

To improve the system of eye-tracking in sports, it is necessary to describe in detail 

the procedure of conducting the study: equipment specification, algorithm, threshold 

values, criteria for excluding data from the analysis, approach to processing omissions 

("zero" values), the percentage of rejected eye-tracking data, detailed interpretations of 

the obtained data, taking into account the specifics of the conducted experiment and the 

characteristics of the sample.

Conclusion

Despite some limitations of mobile eye-tracking systems in sports, gaze tracking seems 

to be a possible method for investigating athletes' gaze behavior, provided it is used in a 

meaningful and correct way. In particular, working with mobile eye-tracking systems is 

a promising way to analyze cognitive aspects of athletes' professional performance and 

its impact on results. The eye-tracking system allows us to learn about athletes' attention 

and gaze direction at different stages of sportsmanship formation. This makes it possible 

to identify characteristic patterns of eye movements for beginners and professionals. This 
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can help improve the technical and tactical components of skill and movement control. 

Taking these points into account can potentially lead to the development of specific 

training methods and improve competitive performance.

References

Anisimov, V. N., Ermachenko, N. S., Ermachenko, A. A., Tereschenko, L. V., Latanov, A. V. 

(2012). Experimental complex for simultaneous registration of eye movements and 

electroencephalogram. Izvestia YuFU. Technical Sciences, 11, 116–120.

Drumshchikov, V. A., Zhegallo, A. V. (2014). Eye-tracking: Methods of registering eye movements 

in psychological research and practice. Cogito Center.

Blinnikova, I. V., Ishmuratova, Y. A. (2021). Problem solving by experts and novices in chemistry: 

analyzing errors, execution time and eye movement parameters. Vestnik of Moscow 

University. Series 14. Psychology, 2, 281–313.

Veraksa, A. N., Korobeinikova, E. Y., Leonov, S. V., Rasskazova, E. I. (2015). Oculomotor parameters 

of archery shooters in the process of aiming. Psychological Journal, 36(6), 109–118.

Gorovaya, A. E., Korobeinikova, E. Y. (2013). Utilization of Eye-Tracking technology in sport 

psychology. Psychological Science and Education, 1, 1–16.

Grushko, A. I., Leonov, S. V. (2013). The use of eye movement registration systems. National 

Psychological Journal, 1, 106–116. https://doi.org/10.11621/npj.2013.0214

Grushko, A. I. (2017). The use of eye movement registration systems in the psychological 

training of athletes. Moscow. 

Ermachenko, N. S., Ermachenko, A. A., Latanov, A. V. (2011). Integration of video oculography 

and electroencephalography for the study of visual selective attention in humans. Journal 

of Higher Nervous Activity, 5, 1–10.

Isaev, A. V., Isaichev, S. A. (2015). Quantitative and qualitative indicators of formation of 

anticipation in athletes-wrestlers. National Psychological Journal, 18(2), 25–32.

Leonov, S. V., Grushko, A. I. (2015). Application of eye movement registration systems in 

psychological training of soccer players. National Psychological Journal, 2(18), 1–24.

Leonov, S. V., Polikanova, I. S., Bulaeva, N. I., Klimenko, V. A. (2020). Features of virtual reality use 

in sports practice. National Psychological Journal, 1(37), 18–30.

Menshikova, G. Y., Pichugina, A. O. (2021). To the question of the peculiarities of analyzing eye 

movements in the process of face perception. Vestnik of Moscow University. Series 14. 

Psychology, 1, 196–219.

Napalkov, D. A., Ratmanova, P. O., Kolikov, M. B. (2009). Hardware methods of diagnostics and 

correction of the functional state of the shooter: Methodical recommendations. MAX Press.

Polikanova, I. S., Leonov, S. V., Yakushina, A. A., Chertopolokhov, V. A., Isaev, A. V. (2022). Use 

of eye movement registration systems in psychological training of martial artists. In 

S. A. Shevyri, T. N. Kluchinskaya (eds.). Physical culture, sport, tourism: scientific and 

methodological support: materials of the X All-Russian scientific-practical conference 

with international participation. Perm State Humanitarian and Pedagogical University.

Pronina, A. S., Grigoryan, R. K., Kaplan, A. Y. (2018). Human eye movements during typing in a 



Using the Mobile eye-tracking systeM in sports 
anastasia a. yakUshina, natalia i. bUlaeva, sergey v. leonov, irina s. polikanova, victor a. kliMenko

rUssian psychological JoUrnal, 21(1), 2024

42                                                                                                

INTERDISCIPLINARY RESEARCH ON COGNITIVE PROCESSES

brain-computer interface based on the P300 potential: effect of stimulus size and stimulus 

spacing. Vestnik of Moscow University. Series 14. Psychology, 4, 120–134.

Smirnova, Y. K. (2022). Eye-Tracking studies of the use of different forms of instruction in 

teaching children with hearing impairment. Vestnik of Moscow University. Series 14. 

Psychology, 2, 192–222.

Tambovsky, A. N. (2003). Theoretical and applied bases of sports ophthalmic ergonomics. 

Moscow. 

Turitsyn, M. I., Anokhin, A. N., Volovod, D. A., Gerasimchuk, I. S., Mashkovtseva, R. I. (2016). 

Investigation of characteristics and possibility of application of budget i-tracker in 

ergonomic tasks. In A. N. Anokhin, P. I. Paderno, S. F. Sergeev (eds.). Proceedings of the 

Second International Scientific and Practical Conference "Human Factor in Complex 

Technical Systems and Environments" (Ergo–2016). St. Petersburg. 

Jin, A., Tambovsky, A. N. (2017). Techno-tactical activity of an athlete from the position of sports 

ophthalmoergonomics. Scientific Notes of P.F. Lesgaft University, 5(147), 188–192.

Afonso, J., Garganta, J., McRobert, A., Williams, A. M., & Mesquita, I. (2012). The perceptual 

cognitive processes underpinning skilled performance in volleyball: evidence from eye-

movements and verbal reports of thinking involving an in situ representative task. Journal 

of Sports Science and Medicine, 11(2), 339–345. 

Aksum, K. M., Magnaguagno, L., Bjørndal, C. T., & Jordet, G. (2020). What Do Football Players 

Look at? An Eye-Tracking Analysis of the Visual Fixations of Players in 11 v 11 Elite Football 

Match Play. Frontiers in Psychology, 11. https://doi.org/10.3389/fpsyg.2020.56299 

Aoyama, C., Goya, R., Suematsu, N., Kadota, K., Yamamoto, Y., & Shimegi, S (2022). Spatial 

Accuracy of Predictive Saccades Determines the Performance of Continuous Visuomotor 

Action. Frontiers in Sports and Active Living, 3. https://doi.org/10.3389/fspor.2021.775478 

Barfoot, K. M., Casey, M. C., & Callaway, A. J. (2012). Combined EEG and eye-tracking in sports 

skills training and performance analysis. World Congress of Performance Analysis of Sport. 

University of Worcester.

Brams, S., Ziv, G., Levin, O., Spitz, J., Wagemans, J., Williams, A. M., & Helsen, W. F. (2019). The 

relationship between gaze behavior, expertise, and performance: A systematic review. 

Psychological Bulletin, 145, 980–1027.

Calabrò, R. S., Naro, A., Russo, M., Leo, A., De Luca, R., Balletta, T., Buda, A., La Rosa, G., Bramanti, 

A., & Bramanti, P. (2017). The role of virtual reality in improving motor performance 

as revealed by EEG: a randomized clinical trial. Journal of NeuroEngineering and 

Rehabilitation, 14(1). https://doi.org/10.1186/s12984-017-0268-4 

Clay, V. (2019). Eye Tracking in Virtual Reality. Journal of Eye Movement Research, 12(1).

Di Russo, F., Pitzalis, S., & Spinelli, D. (2003). Fixation stability and saccadic latency in élite 

shooters. Vision Research, 43, 1837–1845

Espino Palma, C., Luis del Campo, V., & Muñoz Marín, D. (2023). Visual Behaviours of Expert 

Padel Athletes When Playing on Court: An In Situ Approach with a Portable Eye Tracker. 

Sensors, 23, 1438. https://doi.org/10.3390/s23031438 

Fujiwara, K., Kiyota, N., Maekawa, M., Kunita, K., Kiyota, T., & Maeda, K. (2009). Saccades and 



Using the Mobile eye-tracking systeM in sports 
anastasia a. yakUshina, natalia i. bUlaeva, sergey v. leonov, irina s. polikanova, victor a. kliMenko

rUssian psychological JoUrnal, 21(1), 2024

                                                                                                                         43

INTERDISCIPLINARY RESEARCH ON COGNITIVE PROCESSES 

prefrontal hemodynamics in basketball players. International Journal of Sports Medicine, 

30, 647–651.

Heilmann, F., & Witte, K. (2021). Perception and Action under Different Stimulus Presentations: 

A Review of Eye-Tracking Studies with an Extended View on Possibilities of Virtual Reality. 

Applied Sciences, 11, 5546. https://doi.org/10.3390/app11125546 

Helsen, W. F., & Starkes, J. L. (1999). A multidimensional approach to skilled perception and 

performance in sport. Applied Cognitive Psychology, 13, 1–27.

Holmqvist, K., Nyström, M., & Mulvey, F. (2012, March). Eye tracker data quality: What it is 

and how to measure it. In: Proceedings of the symposium on eye tracking research and 

applications. https://doi.org/10.1145/2168556.2168563 

Houze, J, Spaniol, F.J., & Paulison, E. (2023). The Relationship between Visual Skills and Batting 

Performance of Elite Major League Baseball batters. Annals of Sports Medicine and 

Research, 10(1), 1200.

Hüttermann, S. Noël, B., & Memmert, D. (2018). Eye-Tracking in high-performance sports: 

Evaluation of its application in expert athletes. International Journal of Computer Science 

in Sport, 17(2), 182–203.

Janelle, C. M., Hillman, C. H., & Apparies, R. J. (2000). Expertise Differences in Cortical Activation 

and Gaze Behavior during Rifle Shooting. Journal of Sport and Exercise Psychology, 22(2), 

167–182.

Kishita, Y., Ueda, H. & Kashino, M. (2020). Temporally Coupled Coordination of Eye and Body 

Movements in Baseball Batting for a Wide Range of Ball Speeds. Frontiers in Sports and 

Active Living, 2, 64. https://doi.org/10.3389/fspor.2020.00064 

Kredel, R., Vater, C., Klostermann, A. & Hossner, E-J. (2017). Eye-Tracking Technology and the 

Dynamics of Natural Gaze Behavior in Sports: A Systematic Review of 40 Years of Research. 

Frontiers in Psychology, 8, 1845. https://doi.org/10.3389/fpsyg.2017.01845 

Llanes-Jurado, J. L., Marín-Morales, J., Guixeres, J., & Alcañiz, M. (2020). Development and 

Calibration of an Eye-Tracking Fixation Identification Algorithm for Immersive Virtual 

Reality. Sensors, 20(17).

Mann, D. T. Y., Coombes, S. A., Mousseau, M. B., & Janelle, C. M. (2011). Quiet eye and the 

Bereitschafts potential: visuomotor mechanisms of expert motor performance. Cognitive 

processing, 12(3), 223–234.

Mann, D. T., Williams, A. M., Ward, P., & Janelle, C. M. (2007). Perceptual-cognitive expertise in 

sport: a meta-analysis. Journal of Sport & Exercise Psychology, 29, 457–478. https://doi.

org/10.1123/jsep.29.4.457

Martell, S. G., & Vickers, J. N. (2004). Gaze characteristics of elite and nearelite athletes in 

ice hockey defensive tactics. Human Movement Science, 22, 689–712. https://doi.

org/10.1016/j.humov.2004.02.004 

McGuckian, T. B., Cole, M. H., Jordet, G., Chalkley, D., & Pepping, G.-J. (2018). Don't turn blind! 

The relationship between exploration before ball possession and on-ball performance 

in association football. Frontiers in Psychology, 9, 2520. https://doi.org/10.3389/

fpsyg.2018.02520 



Using the Mobile eye-tracking systeM in sports 
anastasia a. yakUshina, natalia i. bUlaeva, sergey v. leonov, irina s. polikanova, victor a. kliMenko

rUssian psychological JoUrnal, 21(1), 2024

44                                                                                                

INTERDISCIPLINARY RESEARCH ON COGNITIVE PROCESSES

Menshikova, G., Kovalev, A., & Klimova, O. (2014). Testing the Vestibular Function Development 

in Junior Figure Skaters Using the Eye Tracking Technique. Procedia - Social and Behavioral 

Sciences, 146(6-7), 252–258.

Menshikova, G. Ya., Kovalev, A. I., Klimova, O. A., & Barabanschikova, V. V. (2017). The application 

of virtual reality technology to testing resistance to motion sickness. Psychology in Russia: 

State of the art, 10(3), 151–164.

Nyström, M. (2010). An adaptive algorithm for fixation, saccade, and glissade detection in eye 

tracking data. Behavior Research Methods, 42(1), 188–204.

Pastel, S., Chen, C.-H., Martin, L., Naujoks, M., Petri, K., & Witte, K. (2020). Comparison of gaze 

accuracy and precision in real-world and virtual reality. Virtual Reality, 25, 175–189.

Piras, A., Lobietti, R., & Squatrito, S. (2010). A study of saccadic eye movement dynamics in 

volleyball: comparison between athletes and non-athletes. The Journal of Sports Medicine 

and Physical Fitness, 50, 99–108.

Piras, A., Raffi, M., Lanzoni, I. M., Persiani, M., & Squatrito, S. (2015). Microsaccades and prediction 

of a motor act outcome in a dynamic sport situation. Microsaccades in table tennis. 

Investigative Ophthalmology & Visual Science, 56, 4520–4530. https://doi.org/10.1167/

iovs.15-16880

Rayner, K. (1998). Eye Movements in Reading and Information Processing: 20 Years of Research. 

Psychological Bulletin, 124(3), 372–422.

Sáenz-Moncaleano, C., Basevitch, I., & Tenenbaum, G. (2018). Gaze Behaviors During 

Serve Returns in Tennis: A Comparison between Intermediate- and High-Skill Players. 

International Journal of Sport and Exercise Psychology, 40, 49–59.

Salvucci, D. D. & Goldberg, J. H. (2000). Identifying fixations and saccades in eye-tracking 

protocols. The symposium: Proceedings. New York: Association for Computing Machinery, 

71–78.

Widdel, H. (1984). Operational Problems in Analysing Eye Movements. In A. G. Gale, F. Johnson 

(eds). Theoretical and applied aspects of eye movement research. North-Holland.

Wirth, M., Kohl, S., Gradl, S., Farlock, R., Roth, D., & Eskofier, B. M. (2021). Assessing Visual 

Exploratory Activity of Athletes in Virtual Reality Using Head Motion Characteristics. 

Sensors, 21, 3728. https://doi.org/10.3390/s21113728 

Received: September 05, 2023

Revision received: November 28, 2023

Accepted: January 16, 2024

Author Contributions
Anastasia Alexandrovna Yakushina – literature analysis, preparation of the primary 

version of the article, review and editing of the article, final approval of the article. 



Using the Mobile eye-tracking systeM in sports 
anastasia a. yakUshina, natalia i. bUlaeva, sergey v. leonov, irina s. polikanova, victor a. kliMenko

rUssian psychological JoUrnal, 21(1), 2024

                                                                                                                         45

INTERDISCIPLINARY RESEARCH ON COGNITIVE PROCESSES 

Natalia Igorevna Bulaeva – literature analysis, preparation of the primary version of the 

article, final approval of the article.

Sergey Vladimirovich Leonov – research methodology, final approval of the article.

Irina Sergeevna Polikanova – review and editing of the article, final approval of the article. 

Viktor Aleksandrovich Klimenko – research methodology, final approval of the article. 

Author Details
Anastasia Alexandrovna Yakushina – Lecturer, Department of Educational Psychology 

and Pedagogy, Faculty of Psychology, Lomonosov Moscow State University, Moscow, 

Russian Federation; WoS Researcher ID: AAD-7789-2022; Scopus Author ID: 57226891040; 

RINC AuthorID: 1142942; SPIN code RINC: 5842-9962; ORCID ID: https://orcid.org/0000-

0003-4968-336X; e-mail: anastasia.ya.au@yandex.ru

Bulaeva Natalia Igorevna – Computer Operator, Laboratory for Educational Support and 

General Psychology Workshop, Department of Psychology, Lomonosov Moscow State 

University, Moscow, Russian Federation; ORCID ID: https://orcid.org/0000-0002-4904-

3031; e-mail: natali.psy99@gmail.com 

Leonov Sergey Vladimirovich – Cand.Sci (Psychology), Associate Professor, Department 

of Methodology of Psychology, Faculty of Psychology, Lomonosov Moscow State 

University, Moscow, Russian Federation; WoS Researcher ID: I-8368-2012; RINC AuthorID: 

241123; SPIN code RINC: 2840-1360; ORCID ID: https://orcid.org/0000-0002-8883-

9649; e-mail: svleonov@gmail.com 

Polikanova Irina Sergeevna – Cand.Sci (Psychology), Senior Researcher, Laboratory 

"Psychology of Professions and Conflict", Department of Psychology, Lomonosov 

Moscow State University, Moscow, Russian Federation; Scopus Author ID: 88572012; RSC 

AuthorID: 786645; SPIN code RSC: 5818-5573; ORCID ID: https://orcid.org/0000-0002-

5323-3487; e-mail: irinapolikanova@mail.ru 

Klimenko Victor Alexandrovich – PhD, Research Associate, Department of Methodology 

of Psychology, Faculty of Psychology, Lomonosov Moscow State University, Moscow, 

Russian Federation; Scopus Author ID: 57211313687; RSC AuthorID: 1067381; SPIN 

code RSC: 8672-0976; ORCID ID: https://orcid.org/0000-0002-4112-9690; e-mail: 

 klimenko@siberia.design 



Using the Mobile eye-tracking systeM in sports 
anastasia a. yakUshina, natalia i. bUlaeva, sergey v. leonov, irina s. polikanova, victor a. kliMenko

rUssian psychological JoUrnal, 21(1), 2024

46                                                                                                

INTERDISCIPLINARY RESEARCH ON COGNITIVE PROCESSES

Conflict of Interest Information
The authors have no conflicts of interest to declare.


