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Abstract

BirdQuestVR is a cross-platform asymmetric communication game between one player
in Virtual Reality and another on a mobile device. The game explores asymmetric co-operative
gaming in a shared physical space, taking the physical surroundings of the VR user into account
in its design. Asymmetric games feature different rules, abilities, or objectives for different
players, generating unique and nuanced game experiences. Multiplayer asymmetric games in
particular have been shown to increase teamwork and a collaborative mindset even after a play
session has ended. Asymmetric design is commonplace in both digital and analog games but has
yet to see widespread adoption in the emerging Virtual Reality (VR) gaming space.
BirdQuestVR seeks to leverage the affordances of current consumer-grade VR headsets to build

asymmetric gameplay around communication, embodied performance, and physical humour.
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Introduction

In many games, competition exists between players bound by identical rules, with
matched or balanced in-game abilities. These games are symmetric [8]. Asymmetric gameplay
occurs in a game environment where different players have different rules, abilities, or objectives
[2,3,4,8]. A classic example of asymmetric gameplay is in the 1970 code-breaking game
“Mastermind”, in which where one player must select a hidden sequence of colours, and the
other must deduce the sequence within a limited number of turns [11]. Asymmetric gameplay is
common across digital games [8] and has been shown to foster teamwork [4], critical thinking
[3], and negotiation skills [2] more effectively than symmetric gamely.

Asymmetric gameplay is common within collaborative games as well as competitive
ones. In many online digital games, asymmetry can exist within teams, in the form of different
“heroes”, or “classes” that may feature different playstyles. It has become the norm in online
games for players on a team to have different complementary abilities, as this setup inherently
promotes teamwork [4]. For example, many popular online games such as Overwatch and
League of Legends feature “support” characters, whose roles are to primarily to heal or protect
the team’s main damage-dealer. It’s much easier to have a distinct player for healing, and a
distinct player for damage-dealing, so that complementary roles can be established within a team
[18].

Asymmetric game design can also allow for players of differing skill levels to play
together, such as the option for one player to use a touch interface to make small contributions to
gameplay in “New Super Mario Bros U” [15]. Asymmetric design can promote inclusivity in

games, where players can find roles best suited to their unique preferences and capabilities [16].



Social Gaming in Virtual Reality

The recent resurgence of Virtual Reality (VR) gaming has provided a host of new
opportunities for explorative and unique game design. While there are plenty of interesting
single-player games available, a recent report by Greenlight Insights suggests that 77% of VR
users want more social engagement [29]. While there are plenty of multiplayer VR games, most
are online, meaning players aren’t in the same shared physical space. Further, these games
require a VR headset per person.

Headsets are rapidly becoming more powerful and portable, such as the newly released
wireless Oculus Quest [22]. The added portability of these devices, and future devices, will
generate more situations in which VR is being shared socially, as it can now be carried around
much more easily than before these wireless solutions. At the same time, VR arcades are
popping up worldwide, creating more opportunities for people to experience VR in a social
setting [21].

Whether at home or at the arcade, the social dynamics in the physical environment is one
which is neglected in existing literature and in commercial designs. We suggest a design
opportunity for people outside of VR (henceforth referred to as spectators), bearing in mind the

physical and social contexts in which people will be playing VR.



The Physicality of VR

In his GDC talk, “The Future of Storytelling: How Medium Shapes Story”, game
designer Jesse Schell explains that we should not design for consoles, but instead for “venues”
[20]. He argues that while hardware may change, the places where we engage with games will
stay the same.

Most VR experiences design strictly for what happens within the headset, leaving out
many important components of experience. While some people might be playing alone in
private, many will be experiencing VR with friends at home or at VR arcades. In these scenarios,
there are people waiting their turn for the headset, or simply watching and socializing. These
spectators, a key component of the user experience of the moment, and what we will refer to as a
VR game’s physical context, are typically not acknowledged in game design. The design-space
of the game is, often, strictly what happens within the headset.

The widely used Experience Design Model, proposed by Conifer Research, outlines five
stages to a user experience: “Entice, Enter, Engage, Exit, and Extend” [19]. Each “E” presents
an opportunity to enhance the user experience above and beyond the core game itself (the
“Engage” moment in this model). The user experience is more than just the game itself, but
rather includes the context surrounding the game: what the environment is like before we don the
headset, and after we take it off; our preconceptions formed while watching people in line ahead
of us play through an unfamiliar experience; and the dynamics of our social interactions with
friends and strangers before and after the in-headset game. Each element can affect how we feel

about the game, along with our experience of the game itself.



In order to design for physical context, we looked at some of the basic affordances of VR.
It is undeniable that people in VR look rather silly. Not only are they wearing bulky hardware,
they are often unable to hear the outside world, and lose all sense of orientation. This is funny to
watch. With BirdQuestVR, we set out to design a cross-platform VR game that would allow
multiple people to play a game using a single VR headset. Our rationale for the single headset
was that this would create more opportunities for social play when there is only a single headset
available, which we assume will often be the case as more people have their first VR
experiences. Our design philosophy was to embrace the physicality of VR, and the inherent
silliness of having one person in a VR headset with others outside, watching.

Because VR relies so heavily on immersion, that is, the feeling of truly being present
inside a virtual environment, designers may feel that if a player were to acknowledge people
outside the game, this would break immersion due to the acknowledging of a parallel, non-game
environment [6]. On the contrary, social interaction in digital, non-VR multiplayer games has
been shown to increase immersion, because it introduces an element of role-play and allows
players to connect more deeply with their respective in-game roles [5].

With BirdQuestVR, we treat cross-platform asymmetric gameplay within VR as an
opportunity for social interaction between VR players and spectators that doesn’t break

immersion, but instead increases it.



Related Works

There are several existing VR games that support asymmetric multiplayer. Some allow
non-VR players to engage with gameplay via mobile phones, such as Statik and Final Soccer VR
[25, 26]. Others, like GORN, let non-VR players join with a controller and fight against the VR
player [27].

The most popular asymmetric multiplayer VR game is undoubtedly “Keep Talking and
Nobody Explodes”, a game in which one player in VR must defuse a bomb, while someone
outside of VR has access to the instruction manual [24]. The primary game mechanic becomes
conversation, and neither player has all the tools to succeed on their own — a key to good
collaborative design [18]. “Keep Talking and Nobody Explodes” was one of our greatest

inspirations for how to approach asymmetric VR game design.



Hardware

With BirdQuestVR, we set out to create an asymmetric VR party game. A key
component of the design philosophy was bearing in mind the context in which the game might be
played, namely, keeping in mind those who are outside of VR, as much the player who is in
within VR.

We didn’t want to only use conversation, but also experiment with the use of gestural
communication. The newly released Oculus Quest is the first ever untethered headset with 6
Degrees of Freedom (6DOF) tracking. 6DOF means that VR players can not only rotate to
examine their environment but can also move up and down and side to side, walking through the
virtual world. 6DOF headsets typically also feature controllers, allowing for VR users to feel as
though they have hands in the world — a key to establishing immersion [28].

The Oculus Quest headset is the first ever VR headset to feature 6DOF tracking without
external sensors, making it the first truly portable headset of its kind [22]. We chose to target the
Oculus Quest device for the VR portion of BirdQuestVR, due to the unique affordances provided

by 6DOF tracking — virtual hands and the ability to gesture.



Game Design

Many of the social benefits associated with asymmetric collaborative gaming rely on
interdependence [5,16], meaning no one player has all the information or tools needed to
advance. We chose therefore to make communication crucial to success in BirdQuestVR. The
current version of BirdQuestVR is designed for two players: one in VR on an Oculus Quest, and
one on a mobile device (we are using a Samsung Galaxy Tab S2 for our tests).

In BirdQuestVR, the VR player embodies “Captain Nugget P. Rotisserie”, a chicken in
space on an important mission. The tablet player plays as mission control, or “H.E.N”, remotely
helping Captain Nugget complete the mission.

Each player has access to several ship systems. The VR player can turn engines on or off
by physically reaching out and pressing buttons, while the tablet player can control a series of
“boosters” and “roosters” by tapping buttons on their mobile device.

To score points, both players must follow instructions in order to power up the proper
systems. To ensure interdependence, players receive the instructions for the other player.

For example, one communication might be “Set boosters to ON/OFF/ON”. The VR player will
have this information, but the tablet player is the one with control of the boosters, making
communication a crucial key to progress.

The mobile player’s Ul is centred around a live video feed of the VR player (or “Chicken
Feed”, as we call it). This is to emphasize the game’s focus on communication through
performance. The VR player appears on the mobile device as an avatar — a floating head and

hands.



In early tests, we didn’t allow users to talk. This led to a lot of confusion regarding roles
in gameplay. In the current version, players can both talk for the first half of the game (one
minute), before we begin to alter communication. As the game continues, the VR player must
begin to express themselves using gestures and physical movements from within VR, acting as
the VR character rather than as themselves. We justify this disruption in-game by claiming that
the “translation module” has stopped working, and that the VR player can no longer speak to the
mobile player. Instead of the VR player’s voice, the tablet player can only hear clucking for this
second half of gameplay.

Suddenly, gestural communication becomes the emphasis of the game. For players to
progress, they must develop a system of communicating using only the VR avatar on the tablet.
The added bonus of this is the humour in how the VR player appears to spectators. This spurs
creativity and emergent behavior, as there is no “correct” way to communicate via gestures: it’s
up to the players to develop their own system.

To amplify our focus on performance and entertainment for those outside of VR, we
experimented with altering the appearance of the Oculus Quest headset. Using simple materials,
we created a version of our VR character’s head to affix to the headset. We also provide mission
control, or H.E.N., with a lab-coat in order for them to feel more scientific.

Having the VR player physically look like a space-chicken in real-life, while embodying
one in VR, adds to the visual spectacle of the entire experience, both enticing and amusing others

who may be in the same physical space.
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Figure 1 — The tablet player's view
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Figure 2 — The VR player's view



Future Work

We have a range of design elements we would like to add to the game over time in order
to further develop our approach to gaming. For example, we would like to develop the ability
for players to use more precise gestures. The Oculus Quest controllers support a few hand
configurations, such as pointing, or making a “thumbs up” which would allow for more creative
communication options and emergent gameplay. For even higher-quality finger tracking, we
could try implementing a version that leverages Leap Motion for controller-less finger tracking.
Finally, support for headsets such as the Vive and Oculus Rift as well as the inclusion of more

puzzles and scenarios should add to the game’s overall appeal.
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