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Guest Editorial
Special Issue on User Experience of Al in Games

1. INTRODUCTION

ALKING about artificial intelligence (AI) and games, there
T are two main endeavors that spring to mind—making Als
that are good at playing games and making Als that make games
good. Examples for the first case are the development of deep
blue [1], AlphaGo [7], and other subsequent developments that
outperform humans at several abstract and computer games. A
defining feature of this case is that games here are usually seen
as an interesting and challenging testbed to develop an Al for,
but the games itself are seen as a means to an end. In contrast,
the second case is concerned with using Al to improve games
for the human players, i.e., develop Als to elicit specific, usu-
ally positive, emotions [6]. Examples here include procedural
content generation (PCG) to increase replayability and reduce
repetitiveness, or the generation of believable nonplayer charac-
ter (NPC) behavior and to increase immersion and engagement.
Several scholars have argued that Als to elicit emotions is in
fact the defining feature of Al in games research [9] as a whole.
This special issue is focused very much on this second case,
and we should acknowledge that there are already many works
that broadly fall into its scope out there—too many to even list
them.

This special issue resulted from a workshop on “User Expe-
rience with Al in Games,” which ran for several years at the
Foundations of Digital Games conference. During the course of
the workshops, we identified two main challenges to this work
that we hoped to address. The first was the fact that in recent
years we have seen more and more good examples in the games
industry that used Al or Al adjacent techniques in professional
computer games. They provided exciting examples of how to use
Als to improve player enjoyment or satisfaction and have served
as common examples in many introductory lectures into Al in
games. For example, the foregrounding of AI communication in
the game F.E.A.R. [4] is a great example of how the relationship
between the Al and the player can be moderated by the game.
The game Creatures [5] or the famous Tamagotchi [3] produced
relatable avatars, and the NPCs in games such as Skyrim [8]
provide a lived-in feeling to the world. Games such as Minecrafft,
Diablo, or RimWorld, showcase how PCG can provide the player
with nearly endless worlds to explore [2]. Unfortunately, many
of the abovementioned games lack publicly available documen-
tation, and even more lack a rigorous academic evaluation. They
provide exciting but anecdotal evidence—making them both
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hard to reproduce, and even harder to use them as academic
evidence.

A second challenge we saw in this field was the need for a
highly interdisciplinary team to realize this kind of research.
Testing, if a specific, technical sophisticated Al approach, in a
professionally looking computer games, elicits a specific emo-
tional response that should ideally be done by a team of people,
including at least Al experts, game designers, and psychologists.
Few academic laboratories can assemble such a diverse team,
so matchmaking was one of the foci of our past workshops. A
secondary problem of such an interdisciplinary approach is the
difficulty of finding an appropriate venue to present said work.

This special issue, and our past workshops, is our attempt
to address these challenges. We hope to provide a venue for
interdisciplinary approaches that look at all the facets of how Al
can create different user experiences in games, and we hoped
to make this also accessible to participants form a professional
game development background that wanted to share their work
in a more academic fashion.

II. THIS SPECIAL ISSUE

This special issue of IEEE TRANSACTIONS ON GAMES fea-
tures four publications spanning the gamut of research on the
user experience of Al in games.

In [A1], Lai et al. surveyed existing research on mixed-
initiative content creation and proposed a definition of the con-
cept mixed initative. Although their survey was not specific to
games, they connected to research in adjacent fields, such as
art creation, experience-driven procedural content generation,
explainable Al, and interactive evolutionary computation. Their
survey also provided a categorization of how mixed-initiative
research has been used for different types of assets in games,
and common techniques used for mixed-initiative generation.
Finally, the authors provided recommendations for future direc-
tions of research within the field of mixedgeneration research.

In [A2], Reid et al. described, designed, and evaluated a sys-
tem to automatically detecting toxic behavior based on in-game
audio features. Their article proposes a modeling approach for
how toxic behavior can be detected through in-game verbal
communication. The authors used a machine learning approach
to generate a model that can detect toxic behavior in Overwatch
with great reliability. The model relies only on data available to
the player, and does not need integration into the game engine to
be functional. They believe that this approach can be useful for
detecting toxicity in games in a way that is low cost, low effort,
and nonintrusive to players.
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In[A3], Wang et al. described how to design real-time strategy
(RTS) games in order to deemphasize a high number of actions
per minute and instead focus on strategic planning. As part of
this study, the authors created three different versions of an RTS
game that were tested on users. The study discusses how changes
in resource management and the Al scripts of units affect the
player experience. The authors provided recommendations on
RTS game design, and how developers could use Al to help the
player achieve increased awareness and make it easier for the
player to control their units.

Finally, in [A4], Lora-Ariza et al. described how case-based
reasoning frameworks could be used to maintain player flow
using dynamic difficulty adjustment. Their system focuses on
generating game sessions that are similar in difficulty level to
session that have previously induced a flow state in the player.
The authors found that their dynamic difficulty adjustment sys-
tem has a measurable impact on the perceived feeling of flow
among players.

III. CONCLUSION

The four publications included in this special issue show the
great diversity of research that exists within the intersection of
user experience and Al. Together they span the gamut of many
different disciplines and approaches to both user experience and
Al, and provide an overview of what research in this field can
look like. They also show that studying the UX of Al is indeed an
interdisciplinary task, where knowledge from several different
fields is necessary in order to achieve a cohesive understanding
of the impact of these novel technologies. Furthermore, the
publications in this special issue highlight just how many and
diverse forms of Al exist within games, and how they have
vastly different impacts on the gaming experience. It is our
hope that the content of this issue will act as an inspiration to
future researchers active in this space, and help build a stronger
understanding of how people and Al coexist within games.
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