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Figure 1: Three physical Trading Game Cards on the left, same cards augmented with encouraging AR characters on the right.

ABSTRACT
During physical games, we love to socially interact with other
players through bluffing or giving them hits. This work aims to
enrich AR characters by adding a suggestive behavior to them
intended to playfully influence game decisions. In a user study, we
evaluated such behaviors presented as body postures by animated
card characters using an AR trading card game. Our results indicate
that AR characters can indeed influence the player’s game decisions
through postures that encourage or discourage to play a certain
card. Our approach enriches the game design space, can make the
game more interesting, and finally adds a social component to the
game.

CCS CONCEPTS
• Human-centered computing → Human computer interac-
tion (HCI); Mixed / augmented reality; Empirical studies in
HCI.
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1 INTRODUCTION
Making suggestions, like bluffing in a Poker game, does not only add
excitement and fun to a game; it can also be an essential strategic
game element, for example, when players hide their intention or
suggest to have another one to fool the other players. Recognizing
bluffs and misleading game suggestions to make the right game
decision can be challenging, which can add to the game flow [11, 12]
and can keep the player interested and entertained [6, 7, 32, 45].
While suggestions are a known game component to add fun and
complexity to traditional games, they are missing in current AR
games.

In this paper, we are introducing suggestive characters as AR
game components that are intended to influence game decisions.

However, we are not the first to bring AR card character to life,
existing AR characters are mainly pure 3D visualizations of game
characters, sometimes with a spatial location, but always without an
own behavior that serves as a game element. Nintendo, for example,
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introduced AR applications with their �rst Nintendo 3DS1. They
delivered AR cards together with their console which could be used
to create Nintendo characters and to take photos together with
them in the players' personal environment. Furthermore, Nintendo
allowed users to integrated their sel�es into the AR game Face
Raiders2. Here, the picture of the user's face was put on �ying
drones, augmented models in your room, that were attacking the
user from every side of their room. Within the growing �eld of
AR applications3, the most popular one is Pokemon GO4. The
successful game principle of Pokemon GO has also been adapted
by other manufacturers, for example to shoot zombies5 or hunt
dinosaurs6. Moreover, Microsoft and Mojang released mobile AR
games7. As being said, the characters of existing AR games, even
though being animated, are neither interacting with the player
nor changing their animation according to the game situation. The
characters have rather aesthetic and joy-of-play functions, but they
are not intended to be part of the game, for example, through
in�uencing the game by suggesting a speci�c game decision.

Previous research on games was done to explore the e�ect of
the character design on UX [18, 26, 47]. Moreover, the value of
visualized gaze and gestures representing the user in the digital
world was investigated [1, 27, 37, 43]. Adding a social component
as part of the game (beyond the visualization of the counter player)
is a novel approach.

Here, we propose animated AR card game characters that behave
in various ways: encouraging and discouraging to play a card and
neutral. The suggestions were made by poses and gestures. In an
experiment, we show that the suggestive animations are noticed,
recognized, and successfully in�uence the players' game actions.
We speci�cally show that encouraging characters potentially in-
�uence to play a card while discouraging characters make players
not playing a card, which in both cases works best if the charac-
ter design aligns with the behavior (strong character or warrior
encourage, weak character discourages).

The contribution of this paper is (1) the introduction of a novel
AR game design component of behavioral game characters and (2)
game design recommendations on how to design suggestive game
characters.

2 RELATED WORK
While suggestive characters seem to be under-explored, we iden-
ti�ed three related research topics: (1) social aspects in games, (2)
game character design, and (3) in�uencing virtual agents.

2.1 Social Aspects in Games
A large body of research in board as well as in digital games is
investigating how social aspects and interactions di�er in analog

1https://www.nintendo.co.uk/Nintendo-3DS-Family/Nintendo-3DS-Family-
94560.html
2https://www.nintendo.co.uk/Nintendo-3DS-Family/Instant-Software/Face-
Raiders/Face-Raiders-115459.html
3https://www.statista.com/statistics/591181/global-augmented-virtual-reality-
market-size/, https://www.emarketer.com/content/virtual-and-augmented-reality-
users-2019#page-report
4https://www.pokemongo.com/en-us/
5https://www.thewalkingdeadourworld.com/
6https://www.ludia.com/en/games/jurassic-world-alive
7https://www.minecraft.net/en-us/earth

versus in digital games [14,25,34], how the user experience changes
depending on the social and virtual environment [4, 29, 39] as well
as where the enjoyment of playing games comes from [38]. While
playing against a computer is in general less fun, less engaging,
creates a lower experience, and more boring than playing against
humans [25, 34], the setting of the game impacts the experience.
For example, Gajadhar et al. [14] and de Kort et al. [9] showed that
social setting in�uence player experience positively by letting a
human play a game against a computer and against a mediated
human. Moreover, Gajadhar et al. [15] found that the social con-
text when playing a game against a machine can be important.
Having a co-located co-player increases fun, challenge, and per-
ceived competence [16]. Acknowledging that the social component
in games is important, researchers explored how to create a social
experience through computers. Lankes et al. and Maurer et al. were
focusing on the improvement and positive impact of shared gaze
on collaboration and perceived social presence [20, 21, 27]. Hybrid
games, which combine elements of digital and analog gaming, al-
ready contain social aspects and thus, in comparison with purely
digital games, enhance the natural and enjoyable interaction be-
tween friends when gaming [26] and combine the bene�ts of both,
analog and digital games [18].

Hybrid game research has been conducted to explore embodied
experience used as information between players in the game. Baud-
isch and Lopes found that muscle-propelled force feedback given
when a player was hit by the other one is preferred over vibrotactile
feedback [23]. Maurer et al. let in an art exhibition blood drop on
the player's tablet when being hit so that the touchscreen would
work worse as an analogy when have been hurt, which led to a
stronger feeling of realism and a higher level of empathy [28].

In summary, we can conclude that while it has been shown that
social aspects are positively in�uencing user experience, immersion,
engagement, and empathy in a game, the possibility to use social
interaction as a game component has not been explored yet. As
characters are predestined for such social interaction, we take a
deeper look into according research.

2.2 Game Characters Design
It has been shown that the visual appearance of game characters
signi�cantly in�uences how viewers and players accept and per-
ceive the characters. Schwind et al., for example, showed that at
a high level of realism, small atypical features can cause the un-
canny valley, unrealistic characters are accepted when they stay
consistently unrealistic, and childish features increase a�nity [41].
Tychsen et al. found that also other attributes than visual appear-
ance in�uence the player's engagement with the character, such
as personality, demographical background, and shown stats, e.g.
about health, endurance, and strength [46]. For the design of non-
humanoid characters of a game, it was also found that gender does
not have any e�ect on male or female players. They are all accepted
in the same way [37]. Research on the visual appearance of AR
avatars showed that a higher realistic level of an avatar is favored
over an abstract one [35].

Game card characters are non-player characters (NPCs) as they
do not represent a player. You and Katchabaw, investigating the
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