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Abstract 
This paper discusses how the gaze behaviour of players 
during gameplay can be used to create a more enjoyable 
experience for spectators of e-sports matches. Eye 
tracking hardware is increasingly affordable, which 
allows them to be widely implemented across large 
communities. In fact, they are already used in the 
streaming community to indicate players’ gaze in real-
time. However, gaze behaviour is rarely analysed in real-
time for their implications on gameplay. Here, we discuss 
the opportunities that analysis can bring for the e-sports 
community across three different game genres in the 
context of research findings. We conclude with open 
questions posed by these opportunities. 
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Introduction 
Can presenting the gaze behaviour of e-sports players 
result in a more enjoyable viewing experience for 
viewers? To answer this question, it is important to note 
that e-sports, like real sports, have diverse 
requirements. Thus, a generic one-size-fits-all solution is 
unlikely to work. In this paper, we address the 
requirements of three popular e-sports genres: 
multiplayer online battle arena (MOBA) games (e.g., 
League of Legends), first-person shooters (FPS) (e.g., 
Counter-Strike: Global Offensive), and the real-time 
strategy games (e.g., Starcraft II). All of these genres 
offer fast real-time gameplay involving substantial 
amounts of complex concurrent actions. We expect each 
genre to have different requirements and unique aspects 
that contribute to the spectator experience. Nonetheless, 
these e-sports are similar in that they involve rapid real-
time gameplay, which involves the acquisition and 
interpretation of fast-changing information to generate 
appropriate decisions and responses. Hence, eye 
movement behaviour offers insight into the former 
aspect of player behaviour that may not be apparent 
from the gameplay itself. 
 
This paper follows the following structure. First, we 
present recent developments in eye-tracking technology 
and their implications for e-gaming. Secondly, we 
discuss the opportunities that are presented in having 
access to the gaze behaviour of players and the potential 
impact of this information on e-sport spectators. This is 
treated independently across three different genres. 
Third, we will review recent research on gaze behaviour 
during gaming and propose how this work could be 

extended for e-sports. Finally, we conclude with open 
questions to promote discussion for future work. 
 
Advances in eye-tracking hardware 
Eye trackers are increasingly accessible to consumers. 
To date, eye trackers with relatively high sampling rates 
(i.e., 90 Hz) can be purchased at the price of consumer 
gaming peripherals (i.e., less than 200€). This means 
that we are now able to obtain more accurate 
measurements of where gamers are looking, across 
larger populations of gamers. Besides cost, eye trackers 
are also getting smaller and can be installed without 
obscuring the screen. Finally, the adoption of universal 
plug-and-play protocols mean that they are easy to 
install regardless of technical expertise. The question 
that remains is whether gamers consider eye trackers to 
be of use to improving or enjoying the gameplay. 
 
Eye trackers are gaining popularity within the live-
streaming community of gamers. Oftentimes, they are 
used to show the spectators where or what the 
broadcaster is looking at during gameplay. This allows 
streamers to focus on playing the game as opposed to 
narrating their every decision and what they are paying 
attention too. It also allows spectators to note potential 
mistakes of the streamer, perhaps in being too focused 
on an aspect at the neglect of others. 
 
Eye movements can reveal various performance aspects 
of gameplay [1]. Besides this, gaze representations can 
be used to infer intentions in turn-based strategy games 
[2], and in [3] they discuss their findings on patterns 
contributing to players’ attention during play. While all 
these studies do not necessarily revolve around gaming 
and especially e-sports, we would like to showcase for 



 

each of the aspects of what opportunities they would 
bring in different types of games for the spectators.  

Opportunities in MOBA games 
In MOBA games, eye movement data offers the 
opportunity for the predictive modelling of player 
actions. Using gaze data in MOBA gaming is not a novel 
concept; various streamers are already using their gaze 
as an overlay while streaming gameplay. The 
opportunity to use gaze data of players to predict their 
intentions whilst they are playing a game, however, is 
novel. To some extent, player intentions can be 
inferred from gaze data, particularly in turn-based 
strategy games [2]. Thus, it is plausible that machine 
learning could allow for models that rely on screen and 
gaze data as input to infer a player’s intention and 
strategy. The growing availability of gaze data from 
individuals as well as the larger population renders this 
more possible than previously when datasets are only 
available from small population samples of research 
studies. 

Opportunities in FPS games 
In FPS games, like CS:GO, gaze data could be used to 
deliver insight into the performance of the spectated 
player. Even though eye movement data is currently 
used by broadcasters to gain viewers, the more exciting 
opportunities are not touched upon. An et al., [1] 
showed that gaze behaviour could be used to evaluate 
the gamers performance. While this study was done 
within a laboratory setting, recent advances in eye-
tracking hardware can take such performance 
evaluations into the gaming setup of every gamer, 
especially those who are at a professional level. This 
can engage spectators to strive for better performance 
in their own gameplay and allows them to compare 

their own performance with the ones that are 
participating in e-sports tournaments. 

Opportunities in RTS games 
RTS games are the most established e-sports and 
benefits from a sophisticated audience that could best 
benefit from gaze data. Regions-of-interests (ROI) 
could be defined dynamically by the gaze patterns of 
players, allowing broadcasters to follow the game more 
easily. Creating such ROI’s are expected to be easier 
for RTS games because they are almost exclusively 
played in a 2-dimensional space. Rogerson et al., [3] 
discuss their findings on gaze patterns that contribute 
to the shifting of attention in gameplay. These ROIs can 
be displayed to the spectators of the e-sports match or 
exclusively to the broadcasters to provide more insight 
into the professional players’ decisions and gameplay. 
In some RTS games, e.g., Starcraft II, players can 
adopt either macro or micro tactics. Analysing gaze 
movement and precisely, the number of saccades could 
suggest a switch in tactics between the intensive micro-
management of units to the building up of 
infrastructure (macro). 

Open questions 
In spite of the opportunities provided by accessible eye 
tracking, the question remains: How should this data 
be displayed for broadcasters and for e-sports 
spectators. Some of these games already have 
extensive UI’s for spectating and broadcasting. How 
can we integrate these opportunities without having 
them conflict with existing spectator views? Can we get 
e-sports matches to with eye-trackers attached to the 
monitors such that we can use this data in real-time? 
Furthermore, most important, how can we collect 
enough the data required to create models?  



 

Such questions are non-trivial and will require 
extensive user-testing and iterative development to get 
right. There is a tendency to overwhelm spectators with 
more information than they require. As a first step, it 
would be necessary to broadly investigate whether 
spectators desire such information in the first place and 
for which purposes. 
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