
Gaze and Electroencephalography (EEG) Parameters 

in Esports: Examinations Considering Genres and 

Skill Levels. 

Ryousuke Furukado* and Goichi Hagiwara† 
* Nishinippon Institute of Technology, Japan

†Kyushu Sangyo University, Japan 

Abstract— This study analyzed visual search and 

electroencephalography (EEG) data differences between skilled 

and semi-skilled players in first-person shooting (FPS) and 

multiplayer online battle arena (MOBA) games. The results 

showed that skilled FPS players gazed more at the reticle and 

minimap areas and had stronger EEG activity during the flow 

state than semi-skilled players. Skilled MOBA players gazed more 

at the user interfaces, particularly the minimap, but paid less 

attention during gameplay. Combining eye gaze and EEG data 

identified differences in esports by genre and skill level. 

I. INTRODUCTION

Before the rise of the term "Esports," "video games" and 

"digital games" were used, and their effects on human 

cognitive function were examined. For instance, reference [1] 

showed that digital games improved performance in cognitive 

function tests among young people. Esports was defined as “an 

area of sports activities wherein people develop and train their 

mental or physical abilities in the use of information and 

communication technologies" [2]. 

The esports market continues to expand, and esports is a 

research topic in various academic fields, including economics 

and psychology. In addition, esports is attracting particular 

attention for its competitive aspects, such as the establishment 

of new scholarship slots for university students and its adoption 

as virtual Olympic sports. Professional esports teams have 

begun to adopt the same approaches as traditional sports teams 

by hiring coaches, nutritionists, and data analysts to improve 

their performance. Coaches and former professional players 

provide guidance mainly by reviewing videos of the play. 

However, reference [3] noted that most current research on 

esports predominantly relies on the analysis of in-game data, 

neglecting other facets. 

Esports require less physical strength due to the nature of the 

competition compared to traditional sports, such as soccer and 

basketball. Additionally, esports have greater cognitive 

demands than traditional sports, with a greater relative 

contribution of cognitive attributes than physical attributes [4]. 
Among esports, there is a genre that requires continuous 

assessment of situations and accurate decision-making under 

time constraints. This is a research topic examined in sports 

science, and the findings were applied to the study of esports 

proficiency [5]. Researchers analyzed visual searches and EEG 

data during gameplay of the first-person shooting (FPS) genre 

of Rainbow Six Siege (Ubisoft, 2015). This is because, during 

esports play, a visual search, such as when, where, and how to 

look, is important because the information is presented on the 

monitor. Emotions have also been reported to affect player 

performance during gameplay and other esports [6]. Therefore, 

we attempted to estimate the players' emotional state using 

EEG data from the Fp1 region of the frontal lobe in conjunction 

with visual search data. The results showed that players with 

higher skill levels checked the camera (default or drone 

camera) more frequently to grasp the situation (battle situation) 

as a visual search strategy. EEG data analysis revealed a higher 

percentage of power in the sensory-motor rhythm (SMR) 

waveband and the flow state in which they were immersed in 

the task. However, studies investigating the physiological and 

psychological aspects of esports are limited [7].  

Additionally, there are many genres of esports. Therefore, 

when examining the effects of games, it is necessary to 

distinguish between the genre of the video game and the basis 

for these effects [4]. Furthermore, unifying the participants' 

gaming skill levels and experience is necessary. Depending on 

the genre and skill level, the behaviors required of players and 

strategies vary significantly. Therefore, this study employed 

FPS and multiplayer online battle arena (MOBA), which are 

major esports genres, owing to their large game-playing 

population. Because both genres are multiplayer (5 vs. 5) team-

type games, we employed Valorant (Riot Games, 2020) for 

FPS and the League of Legends (LoL) (Riot Games, 2009) for 

MOBA. 

To systematically examine human physiological and 

psychological changes caused by gameplay, it is important to 

use multiple factors rather than a single indicator. Following 

previous studies, we used visual search and EEG indicators as 

performance measures during gameplay [5]. Combining these 

data can explain the variations in performance during gameplay 

and provide further discussion. 

The present study used visual searches and EEG data during 

gameplay to identify differences across genres and skill levels. 

II. METHODS

This section describes the participants' demographics, and 

equipment, protocols, and statistical analytical methods 

employed in this study. 

A. Participants

Copyright © 2023 IEICE. Permission request for reproduction: Service Department, 
IEICE Headquarters Office, E-mail: service@ieice.org. IEICE Provisions on 
 Copyright: https://www.ieice.org/eng/copyright/.
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Table 1 lists the participants' attributes. The matchmaking 

rate (MMR) was used as a reference for the grouping criteria. 

The participants were briefed about the study and its purpose, 

and informed consent was obtained from all participants. All 

the participants had normal vision, including corrections. 

B. Apparatus

Figure 1 shows the devices and study environment used in 

the experiments. All the participants were equipped with a 

mouse, mouse pad, keyboard, and headset, which remained 

constant throughout the study. Visual search data were 

obtained using a Gazepoint GP3 HD eye tracker (Gazepoint, 

Canada) at a sampling rate of 150 Hz with a minimum degree 

of resolution ranging from 0.5–1.  

For EEG measurement and analysis, we employed a 

banded simple EEG meter with an EEG signal acquisition 

chip (NeuroSky, Japan) and the Sports KANSEI application 

(Littlesoftware Inc, Japan), which captured the EEG data on 

a smartphone and converted it into KANSEI score values 

ranging from 0 to 100. Higher values corresponded to a 

higher degree of superiority. Subsequently, we determined 

the emotional state represented by the relative power ratio of 

each bandwidth [8], and defined the effective frequency 

bands as alpha waves (8–10 Hz), sensorimotor rhythm 

[SMR] waves (10–11.75 Hz), and beta waves (13–29.75 

Hz); we focused primarily on the Fp1 area of the frontal 

region. 

Alpha waves indicated relaxation [9], whereas beta waves 

were a frequency band of brain waves obtained during 

concentration in an open-eyed active state [10,11] and 

referred to the concentration while processing selectively 

received information. SMR waves were a frequency range of 

brain waves that emerged during psychological states of 

relaxation and concentration [11]. 

C. Adopted games

FPS – Valorant pitted players against each other to eliminate 

opposing teams and achieve objectives, and each player chose 

a unique character called an "agent" with unique abilities and 

play style. Combining the elements of a tactical FPS and a 

heroic shooter, the game was played five-on-five, emphasizing 

teamwork and strategy. Each team played 12 folded rounds, 

with a maximum of 25 rounds per game, including extended 

rounds. Each round lasted 1 min and 40 s for a total of 100 s, 

and when the spikes were placed, the round time is further 

extended by an additional 45 s to detonate the spikes. The 

unrated mode was selected for this study, and Sova, Skye, 

Brimstone, Astra, Viper, and Omen were banned to prevent the 

agents' abilities from biasing the visual search.  

MOBA – LoL was a competitive game in which players 

attacked each other's bases in teams of five against five. In 

addition to individual skills, the entire team had to consider 

strategy (coordination among allies and offensive and 

defensive tactics) and make accurate decisions repeatedly 

within a short period. In LoL, the ultimate goal was to develop 

player’s character (champion) while cooperating with their 

allies to destroy the opponent's base. The game map was set to 

Summoner's Rift, the most played and ranked game worldwide. 

The champion in this experiment was selected as the player 

with the highest skill level. 

D. Procedure

Before gameplay, the participants were fitted with an EEG, 

and the mouse sensitivity and in-game settings were adjusted 

as usual. Next, EEG measurements were taken for 2 min with 

the eyes open to establish the baseline level of arousal. The chin 

was then placed on a chin stand, the face was fixed, and 

calibration was performed to set up the eye-movement 

measurement device. Gameplay commenced after 

synchronizing the timestamps of the EEG and eye-movement 

measurement devices. It is important to note that the 

participants were only allowed to listen to the voice during the 

voice chat and were not allowed to speak.   

E. Analysis

The area of interest (AOI) was set for FPS (Valorant) and 

MOBA (LoL), as shown in Figures 2 and 3, respectively, for 

eye-movement data analysis. In addition, an unpaired t-test was 

conducted to compare the visual search patterns of esports 

players with different skill levels. The number of valid data 

TABLE   I 

DEMOGRAPHICS OF THE STUDY POPULATION 

Game 

genre 

Player 

group 
Rank range 

Age (years) 

M (SD) 

Game 
time(h) /w 

M (SD) 

FPS Skilled 

(n=6) 

Ascendant 1-

Immortal 3 

21.00(2.08)  31.42(12.09) 

Semi-

Skilled 

(n=6) 

Unranked-

Silver2 

21.17(1.57) 8.67(4.02) 

MOBA Skilled 
(n=6) 

Silver2-
Diamond1 

20.17(2.19) 23.50(12.46) 

Semi-

Skilled 
(n=6) 

Unranked-

Bronze2 

19.5(0.76) 8.83(8.55) 

M= mean; SD= standard deviation. 

Fig. 1   Equipment used in the experiment. 
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points was 12 for both FPS and MOBA. Using the gaze times 

of the AOIs, we calculated the average percentage of viewing 

time per game. Only data collected while the participant-

controlled agent (champion) was alive during the gameplay 

were included in the analysis. This is because the participants 

watched other players when their agent was defeated, meaning 

they watched different parts of the game apart from when they 

were controlling their own characters.  

For the EEG data, we compared the change in sensitivity 

values (0–100) for concentration, relaxation, and flow (a state 

of immersion in the task) during gameplay from the baseline 

by skill level using an unpaired t-test. Specifically, the changes 

were calculated by subtracting the value at rest from the value 

during gameplay. The amount of valid data was reduced by one 

person from the semi-skilled group for FPS and MOBA 

because of errors. IBM SPSS Statistics software (version 28.0) 

was used for all statistical analyses, and the significance level 

was set at 5%. Cohen's d index (d) was also used to calculate 

effect sizes. 

III. RESULTS 

A. Characteristics of visual search 

Table 2 shows that for FPS (Valorant), there was a 

significant difference between groups and a larger effect size 

for AOI1 and AOI6. For AOI5, although there was no 

significant difference between the groups, the effect size was 

large. This indicated that skilled players were more likely to 

focus on the center of the screen (reticle position) and the 

minimap, while semi-skilled players tended to gaze at the user 

interface (UI), including ability information and remaining 

bullets.  

Similarly, as shown in Table 3, there was a significant 

difference between the groups in MOBA (LoL), with a large 

effect size at AOI 5. The skilled group spent approximately 

14% of the time per match gazing at the minimap area, whereas 

the semi-skilled group spent only 5% of the time. Although no 

significant differences were observed for AOI2, AOI6, and 

AOI10, the effect size could be interpreted as large. Thus, it is 

evident that the skilled group was less likely to gaze at the 

health point (HP) and magic point (MP) in AOI2 and the area 

of allied information in AOI6.  

Overall, differences in visual search strategies were 

observed across skill levels in FPS and MOBA. 

 

Fig. 2   Area of interest settings in Valorant. 1. player HP, ability 

information, bullet quantity, 2. remaining time, 3. friendly team 

information, 4. enemy team information, 5. mini-map information, 
6. Reticle. 

 

TABLE   2 

FPS (VALORANT) - AOI PERCENTAGE OF GAZE PER MATCH  
 

FPS 
Skilled 

(n=6) 

Semi-skilled 

(n=6) 

 

 Mean 

rate of 

gazing 

(%)  

SD Mean 

rate of 

gazing 

(%)   

SD P  ES 

(d) 

AOI1 0.005 0.004 0.012 0.004 0.005 -2.05 

AOI2 0.002 0.002 0.003 0.003 0.324 -0.60 

AOI3 0.001 0.0004 0.001 0.001 0.130 -0.95 

AOI4 0.002 0.001 0.004 0.003 0.288 -0.65 

AOI5 0.136 0.049 0.086 0.031 0.063 1.21 

AOI6 0.668 0.034 0.547 0.081 0.007 1.94 

SD= standard deviation; ES= effect size. 

 

Fig. 3   Area of interest settings in LoL. 1. Status of your 

champion, 2. HP and MP, 3. Skills and Summoner spells, 4. Items 
and money, 5. Mini-map, 6. Allies' information, 7. Enemies' 

information, 8. Statistics of the match, 9. Scoreboard - information 

of both teams, 10. Object information. 

 

TABLE   3 
MOBA (LOL) - AOI PERCENTAGE OF GAZE PER MATCH  

 

MOBA 
Skilled 

(n=6) 

Semi-skilled 

(n=6) 

 

 Mean rate 

of gazing 

(%)  

SD Mean rate 

of gazing 

(%)   

SD p ES (d) 

AOI1 0.073 0.04 0.189 0.25 0.296 -0.64 

AOI2 0.023 0.03 0.415 0.51 0.089 -1.09 

AOI3 1.480 1.22 1.024 0.71 0.445 0.46 

AOI4 0.943 0.51 0.660 0.49 0.350 0.57 

AOI5 14.162 5.64 5.040 2.65 0.005 2.07 

AOI6 0.252 0.17 1.122 1.28 0.129 -0.96 

AOI7 0.025 0.02 0.079 0.11 0.274 -0.67 

AOI8 0.094 0.11 0.048 0.07 0.425 0.48 

AOI9 1.938 1.06 1.120 1.27 0.252 0.70 

AOI10 0.049 0.05 0.012 0.02 0.162 0.87 

SD= standard deviation; ES= effect size. 
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B. Characteristics of EEG 

In FPS (Valorant), the change in the KANSEI value between 

groups at rest and during play was compared (Table 4). The 

results showed a significant difference in the amount of change 

in the power fraction of the SMR wave, which represented the 

flow state, between the groups, which could be interpreted as a 

large effect size. Specifically, the skilled group showed a 

greater change in the power fraction of the SMR wave during 

gameplay than during rest, while the semi-skilled group 

showed no such tendency. In addition, no significant difference 

was observed in the amount of change in the power fraction of 

the alpha wave, but the effect size was large. Both groups 

showed a decrease in the power fraction of alpha waves during 

gameplay compared to the resting state, but the semi-skilled 

group showed a lower value than the skilled group. In contrast, 

there was no significant difference in the amount of change in 

the power fraction of the beta wave, and the effect size was 

small. 

In MOBA (LoL), a comparison of the amount of change in 

KANSEI values between groups at rest and during play showed 

no significant differences in the power fraction of all alpha, 

SMR, and beta bands (Table 5). However, only the change in 

the power fraction of the beta wave could be interpreted as 

having a larger effect size, with the skilled group showing 

lower attention values during gameplay than the semi-skilled 

group. 

Thus, our results suggested that emotional states, as 

measured by EEG, differed according to genre and skill level. 

In the FPS genre, differences were observed in the flow state 

with a balance between relaxation and concentration, whereas 

in the MOBA genre, differences were observed in the level of 

attention. 

IV. DISCUSSION 

In Valorant of the FPS genre, for AOI1, it is expected that 

the semi-skilled group was not as proficient as the skilled group 

in understanding the situation, such as the number of remaining 

bullets and remaining HP, and thus collected the necessary 

information by frequently gazing at AOI1 each time. 

Regardless of skill level, participants gazed at the reticle in 

the center of the screen (AOI6) at a very high rate. Regarding 

the reason for this, in principle, when aiming at an enemy in 

FPS, moving the mouse as little as possible increases the 

accuracy of the fire and the probability of winning. Another 

reason for the observed difference between the groups 

regarding AOI6 is that when the opponent player appears in a 

location different from the predicted position, skilled players 

quickly align their in-game reticle with the opponent and check 

the reticle again while keeping the opponent in view [12]. From 

this, we can infer that the skilled player may have gazed at 

AOI6 well. 

Valorant is a title in which map confirmation is more 

important than in other FPS games. This is because, by briefly 

capturing the opponent in the field of view through an action 

called "quick peek," the player can automatically share 

information on the opponent's position with their team 

members. In addition, when a kill occurs in a location the 

player is not looking at, it is possible to determine the location 

of the allies and enemies on the map. Therefore, both groups 

probably gazed at a higher percentage of the map area in AOI5 

than in the other AOIs (except for the reticle in AOI6). In this 

experiment, the participants played solo and unrated matches 

with players they did not know, rather than in a custom match 

with fixed, friendly members; therefore, the participants were 

limited in the voice chat information they could usually obtain 

from their allies. Therefore, the skilled group can be assumed 

to have a higher percentage of AOI5 gazing to understand the 

locations of their allies and opponents. Although professional 

players were not included as participants in this study, in a 

professional competition, the location information reported by 

team members via voice chats is sufficient to determine the 

enemy's position. Valorant has three different roles: attacker, 

support, and flex, each requiring a different approach to the 

game. Therefore, it can be expected that the appropriate timing 

for looking at the map will vary depending on the different 

roles. The time when a player should look at the minimap 

varies depending on the role; however, it may be during 

reloading, when an initiator (a role that utilizes search and 

destroys abilities to locate enemy positions and interdiction 

abilities, such as flash to create a starting point for allies to 

attack) uses a skill, when combat occurs in an area they are not 

in charge of, and so on. As an exception, some agents with 

certain abilities may frequently gaze at the minimap. 

Particularly, the support role is likely to allocate more attention 

to the minimap because of the nature of the role. 

In any case, the percentage of gazing is higher for AOI6 

(reticles) than for AOI5 (minimap). Although checking the 

minimap is important, a minimum amount of gazing is 

considered sufficient at appropriate times as the skill level 

increases. 

As described above, differences were observed in the AOI 

sets during gameplay for visual search activities at different 

skill levels. Even amateur-level players may use their expertise 

 
TABLE  5 

MOBA (LOL) - CHANGES OF EEG POWER RATIO BY SKILL LEVELS 

 

Type 

Skilled 

(n=5) 

Mean (SD) 

Semi-skilled 

(n=6) 

Mean (SD) 

t(9) P ES (d) 

Alpha -3.32 (11.54) -6.36 (15.14) 0.72 0.722 -0.22 

Beta -6.91 (5.30) -1.55 (8.04) 0.24 0.235 0.77 

SMR -3.81 (5.71) -2.68 (9.02) 0.82 0.8125 0.15 

M= mean; SD= standard deviation; ES= effect size. 

 

TABLE 4 

FPS (VALORANT) - CHANGES OF EEG POWER RATIO BY SKILL LEVELS 
 

Type 

Skilled 

(n=5) 

Mean (SD) 

Semi-skilled 

(n=6) 

Mean (SD) 

t(9) P ES (d) 

Alpha -2.46 (10.51) -14.44 (10.99) -1.83 0.100 -1.11 

Beta 3.41 (15.35) -5.26 (9.00) -1.17 0.272 -0.71 

SMR 2.29 (7.28) -7.94 (3.51) -2.89 0.031 -1.86 

M= mean; SD= standard deviation; ES= effect size. 
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in the game to occasionally gaze at important areas, such as the 

map, and gather the necessary information to execute good 

situational judgment while keeping their eyes on the reticle and 

adopting strategies to shorten their reaction times. 

The MOBA genre of LoL is characterized by multiple UI 

areas fixed on the screen and the need to pay attention to 

various locations to grasp the situation. It is believed that the 

skilled group frequently gazes at the minimap in AOI5 to 

update the information they need to grasp and keep track of the 

location and situation of each champion. In AOI10, the time of 

appearance of objects (Dragon, Herald, and Baron), which 

significantly influences the victory or defeat of the game, can 

also be confirmed. Because the skilled group considers this 

information on AOI10 more important than the semi-skilled 

group, they frequently pay attention to it. 

The semi-skilled group possibly paid more attention to HP 

and MP (AOI2) and ally information (AOI6) than the skilled 

group because they lacked specialized knowledge about LoL. 

For example, in AOI2, the semi-skilled group frequently 

checked because they could not manage their MP and were 

concerned about their remaining MP. Conversely, players in 

the proficient group were always aware of their HP and MP 

statuses well and did not need to check them frequently. In 

addition, when checking AOI6, the skilled group uses a 

strategy (clicking on the minimap or pressing the F1-F4 keys) 

to check location information by quickly moving the game 

screen to the position where they think their allies are. 

Therefore, the skilled group does not need to pay much 

attention to AOI6, whereas the semi-skilled group cannot use 

this strategy. 

A comparison between the groups regarding the total 

percentage of AOIs considered in the 10 locations set for this 

analysis revealed that the skilled group looked at 21.58% of the 

AOIs, whereas the semi-skilled group looked at only 10.97%. 

This may be because the semi-skilled group, owing to their low 

mechanical skills, devotes much of their attention to the 

movements of the champions they operate and lacks the 

resources to allocate attention to other parts of the champions. 

However, the skilled group was able to operate the champions 

in a semi-automated state using their superior mechanical skills, 

which may have allowed them to have more processing 

resources in their brains. As these results indicate, different 

skill levels have different areas of focus, even within an AOI. 

Considering the competitive nature of MOBA, conventional 

sports science research on anticipatory ability may also apply 

to the study of the MOBA genre. For instance, the anticipation 

skills of skilled players have been examined in traditional 

sports such as badminton [13,14]. Superior anticipatory 

reading ability has been suggested to be associated with more 

efficient attention allocation and better visual search strategies 

[15]. Improving anticipatory ability also requires specialized 

knowledge of games. Future research should also compare 

visual searches at different times of the match as a method of 

getting around in the game changes from the beginning to the 

middle of the game and beyond. 

In the FPS game (Valorant), there was no significant 

difference in the amount of change in the power fraction of 

alpha waves; however, the effect size was large. The power 

fraction of alpha waves decreased in both groups during 

gameplay; however, the degree of decrease was smaller in the 

skilled group than in the unskilled group due to the nature of 

the FPS genre. It is reasonable that the power fraction for 

relaxation, mainly in the low alpha wave band, is smaller than 

that during open-eye rest. Similarly, no differences were found 

between groups in the amount of change in the power fraction 

of beta waves. This may be due to the fact that the participants 

were not non-gameplayers but frequent gameplayers and thus 

the degree of attention, including the low β-wave band 

(associated with thinking, awareness of self, and environment) 

and the high β-wave band (alertness and agitation), was not 

influenced by familiarity with the game. In contrast, players 

with higher skill levels showed stronger flow state 

characteristics, in which participants were immersed in the task 

during gameplay, consistent with the results of a previous study 

by Furukado et al. (2019) on Rainbow Six Siege [5]. In FPS 

games, an error in a split-second decision can cause the 

opponent to fall, which can be a significant factor in the 

outcome of the game. Accordingly, a momentary error in 

judgment, lasting less than one second, can lead to a series of 

pressure situations in which the player is killed by the opponent, 

depending on the situation in the game. Even in such situations, 

the ability to maintain a flow state in which relaxation and 

concentration are balanced is an important determinant of 

performance. Accounting for the results of the aforementioned 

visual search analysis, in the FPS genre, where there is no 

respawn condition, it is important to keep the eyes on the reticle 

area in the center of the screen, minimizing distractions by 

external conditions or the environment, and to keep the body 

relaxed and focused on the competition, while maintaining a 

state of idling, ready to take action at any time.  

In MOBA (LoL), no significant differences in EEG 

parameters were found. The only parameter with a moderate 

effect size was the amount of change in the power fraction of 

beta waves. In particular, the skilled group showed a lower 

change in the power fraction of the beta wave during gameplay 

than that of the semi-skilled group at rest. Measures of 

concentration tend to increase when gazing intently at a single 

point. In LoL, however, attention must be constantly 

distributed and directed to multiple locations, and the power 

fraction of attention may be reduced compared to the resting 

state in which the subject is staring blankly at a single point. 

Indeed, in support of these hypotheses, a visual search analysis 

revealed that players with higher skill levels gazed at the on-

screen UI (10 locations) more frequently and for longer periods 

of time. 

V. LIMITATIONS AND FUTURE WORK 

The significance of this study is that the emotional states 

observed during gameplay differed depending on the game 

genre and skill level. In addition, the present study further 

examined the EEG and visual search data by analyzing them 

together. This study has some limitations. First, to improve the 

reliability of the data, it is necessary to increase the sample size 

and collect data from multiple groups, starting with the 
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professional level (i.e., the most competitive level). Second, the 

experimental conditions should be more detailed. Specifically, 

four members of the allied team should be fixed members, and 

members who usually play in the same environment should be 

recruited. Furthermore, although eye gaze and brain wave data 

were analyzed throughout a single match in this study, an 

elaborate analysis is required for limited game-scene situations. 

In addition, the characteristics of different roles in the game 

(e.g., positions in traditional sports) must also be examined. 

Resolving these issues will lead to more accurate self-reflection 

through game reflections and clarify what is lacking. Finally, 

this research approach provides information on the 

characteristics of skilled players that cannot be obtained from 

game statistics or video data from matches. 

VI. CONCLUSIONS

In this study, we conclude that different esports genres and 

skill levels are associated with different emotional states and 

visual search characteristics observed during gameplay. By 

analyzing EEG and visual search data together, we obtained 

insights into the behavior of players with higher skill levels. 

First, in the FPS genre, players maintained their basic gaze in 

the reticle area at the center of the screen while maintaining a 

flow state in which they were immersed in the task with a high- 

power ratio of SMR waves. Second, the MOBA genre had a 

lower power percentage of beta waves because they frequently 

gazed at the map and object areas, especially among various UI 

areas, and did not continue to gaze at a single point. Using 

physiological indicators such as EEG and visual searches for 

esports performance improved our understanding of 

characteristics that players cannot notice, which cannot be 

obtained from statistics or video data.  
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