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ABSTRACT

Voice interaction is increasingly common in digital games,
but it remains a notoriously difficult modality to design a
satisfying experience for. This is partly due to limitations of
speech recognition technology, and partly due to the inherent
awkwardness we feel when performing some voice actions.
To help designers overcome these challenges, we present a
pattern language as a tool for talking, thinking and making
decisions about voice interaction in games. We describe 25
design patterns, based on a survey of 449 videogames and 22
audiogames that use the player’s voice as an input to affect
the game state. These patterns express how games frame and
structure voice input, and how voice is used for selection,
navigation, control and performance actions. Finally, we
argue that academic research has been overly concentrated
on a single one of these design patterns, due to an
instrumental research focus and a lack of interest in the
fictive dimension of videogames.
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Author Keywords
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INTRODUCTION

Many visions of future technology, and future videogames,
have us talking to virtual characters. In the film Her (2013),
the main character falls in love with a Siri-like talking virtual
assistant and spends his downtime playing a videogame with
an alien character who communicates through foul-mouthed
natural language conversation. In 2001: A Space Odyssey
(1968), an astronaut plays voice-command chess against his
spaceship’s talking computer. These scenarios are
characterised by the fluency and ease of communication
between humans and computer agents, which supports
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engaging and enjoyable gameplay. But this remains a
hallmark of fiction, as the current reality of voice interaction
gameplay is not nearly as gratifying. Feedback on voice
interaction games often criticises the experience as feeling
“unnatural” or “forced” [11:268], highlighting that game
designers have found it challenging to design a satisfying
player experience of voice interaction.

To address this challenge, we propose a pattern language for
voice interaction game design. A pattern language is a
collection of design patterns, each one of which describes the
core of a common solution to a recurring design problem [1].
It is a practical vocabulary for classifying a design space,
which formalises a body of knowledge that is otherwise
implicit in the commonalities between finished works.
Originally from architecture, design patterns gained
widespread popularity in computer science as a way of
sharing reliable, repeatable approaches to common design
goals [28]. Bjork et al. [7] introduced pattern languages to
game studies as a tool to help understand the form of games
and to identify design choices that can affect the player
experience in predictable ways.

In this paper, we present a pattern language for the use of
voice interaction in games, based on a comprehensive survey
of academic and commercial games that have used any form
of voice interaction from 1973 to 2018. It catalogues the
major game mechanics, dialogue structures and diegetic
framing devices that have been employed, to give designers
and scholars a library of options for addressing the
challenges of designing in this notoriously difficult modality.
We identify clusters of patterns that are often used together,
and patterns that have so far resisted being used in
combination with any other. We find that human-computer
interaction (HCI) research to date has focused on only a
narrow selection of design patterns, concentrated around
pronunciation exercises, and paid little attention to the fictive
and experiential elements that provide players with a sense
of presence in a gameworld.

RELATED WORK

Voice Interaction in Digital Games

Research on voice control of digital games has been
undertaken since at least the 1970s, more than a decade
before voice control first appeared in commercial
videogames [2]. Academic interest in the topic has
predominantly come in the form of instrumental research
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[12], using game design to create an engaging format for
language learning practice [36,46] and speech rehabilitation
exercises [51,66]. Alongside this, a substantial body of
research has explored the implementation of voice input as
an alternative game control scheme, to enable access for
players with motor impairments or other disabilities that
prevent them from using physical controls [30,65]. Several
research prototypes have explored options for controlling
games through non-speech qualities of voice, such as the
volume [73] and pitch [33,56,65] of vocal input; these
approaches lend themselves to relatively simple arcade-style
game mechanics such as one-dimensional movement.

Three-dimensional gameworlds introduce a particular
challenge for voice interaction. Wadley and Ducheneaut [76]
found that players struggle to communicate spatial deixis
(referential concepts such as “there” and “on your left”)
when speaking to other human players in a virtual world.
This difficulty is exacerbated with Al characters, which
require a situation model of the game space before they can
interpret commonplace spatially deictic phrases such as
“come over here and pick this up” [29:140]. Several of the
patterns that we identify (notably Waypoints, Absolute
Directions, Relative Directions, Select by Name and Select
by Type) are aimed at resolving such referential ambiguity
without requiring complex situation models.

Studies on the player experience of voice interaction games
have tended to emphasise the social character of the
experience. Fletcher and Light describe the karaoke game as
a “glue technology that assists in crafting and strengthening
social linkages amongst players” [26:1]. Conversely, Dow et
al. highlight the “uncomfortable” and “awkward” [23:9]
feeling that some players experienced when talking to a
computer. A study by Carter et al. found that players’
feelings of embarrassment and awkwardness were most
pronounced in games that required them to say things that
were inconsistent with their in-game persona as the player-
character — an effect they termed “identity dissonance” [11].
All together, these studies suggest that social framing is an
important element in voice interactions in games.
Consequently, we have captured the social framing of voice
actions in our analysis of game design patterns.

Allison et al. [2] trace the history of voice interaction games
from the 1970s to 2016, and identify the beginnings of a
boom in small-scale games that focused on voice interaction
as their central modality. They predicted that this boom
would continue, thanks to the increasing availability of
microphone-equipped game platforms and effective speech
recognition systems. Our study shows that this prediction has
eventuated, with 106 new voice interaction videogames
released in 2017 alone, more than twice as many as any
previous year. That is excluding audio-games, such as those
on Amazon Alexa, of which there have been hundreds
released since 2015. However, most of these recent games
employ only a small set of simple and repetitive game
mechanics. This context makes it even more timely to

consider a pattern language that can illuminate the wider
design space for voice interaction gameplay.

Design Patterns

Design patterns are a way of identifying and describing
common solutions to design problems. The term was first
used by Christopher Alexander in relation to architecture and
urban planning [1], and has since been applied to interaction
design fields such as human-robot interaction [38] and game
design [6]. A design pattern consists of a formalised
explanation of a repeatable approach to a specific design
scenario. The elements of a pattern vary from Alexander’s
original formulation, but generally include an idiomatic title,
an explanation of the problem or goal addressed, a
description of the solution, one or more illustrative examples,
and a note on connections with other patterns. Importantly,
design patterns are not meant to be detailed blueprints, and
do not include specific rules for how they should be
implemented. Rather, Alexander conceptualises pattern as an
abstraction of a design solution:

Each pattern describes a problem which occurs over and
over again in our environment, and then describes the
core of the solution to that problem, in such a way that
you can use the solution a million times over, without
ever doing it the same way twice. [1:x]

Design patterns were introduced to the games research
literature by Bjork et al. [7]. They avoided framing patterns
as solutions to problems, as this “creates a risk of viewing
patterns as a method for only removing unwanted effects of
a design” [7:185], rather than as a tool for more creative
design work. Instead, they identify their value as tools for
inspiring game ideas, understanding how existing games are
put together, and helping to make choices about how new
game will work and what elements they should include [6].
Of course, patterns like Power Ups and High Score Lists
have been known in game design for decades, but collecting
and formalising these patterns creates a sort of reference
library in which the concepts can be detailed, annotated and
cross-referenced for the benefit of designers who may be less
familiar with their use. It also establishes a common
language for discussing voice interaction, with clear points
of reference to ensure mutual understanding [25].

Bjork et al. [7] define a five-part format for game design
patterns, comprising a short, specific and idiomatic name; a
concise description, with examples; a discussion of
consequences of applying the pattern; common choices
involved in using the pattern; and a list of relations between
patterns. Variations on this format have been used to collect
patterns in game dialogue [9], character design
[41,42,47,59], level design [32,49,64] and psychological
factors in game design [22,43,48,77]. Pattern languages have
often been used to map relatively under-documented design
spaces, including mobile games [20], pervasive games [8],
Al-based games [15,68], public games [5], disaster response
games [67] and gaze-controlled games [72].



Despite the enthusiasm for pattern languages, some cautions
have been sounded about how they are applied. Erickson
warns against the “common misconception” [25:361] that a
pattern language is a prescriptive tool that describes
universal templates for designers to apply directly from the
page. Instead, Erickson argues, the purpose of a pattern
language is generative: it provides a common meta-language
to bootstrap the creation of a project-specific vocabulary in
which all participants in a design process can effectively
participate. Rather than being rigid prescriptions, “both the
language and individual patterns are malleable and are used
to generate site-specific pattern languages for particular
projects” [25:361]. This is echoed in an interview study with
HCI researchers [55], which found that overly formalised or
prescriptive pattern languages tend to be less usable as they
fail to account for the dynamic and contextual nature of
design and technology. The study identified the extensive
effort involved in collecting patterns and developing them
into a coherent language as a barrier to their wider use, but
once formulated, a pattern language was considered to be a
particularly useful tool for capturing interactions,
documenting conventions, sharing knowledge and
encouraging design thinking.

A case study by Segerstdhl and Jokela [62] noted
shortcomings in the comprehensiveness, naming and
organisation of some existing pattern languages which
reduced their usability to designers. To improve the
organisation of pattern languages, they advise that patterns
should be grouped into task-related areas, such as Searching
and Navigation, and that pattern names should be illustrative
of the solution they represent (as in Bread Crumbs) rather
than generic or ambiguous (as in Main Navigation). They
emphasise the importance of examples to provide an
illustration of the pattern in practice. Finally, they
recommend integrating pattern collections into larger
libraries with a consistent format. We have followed these
suggestions as much as possible in the formation of the
pattern language in this study.

NOTE ON TERMINOLOGY

Discussions about voice interaction and game characters
share a common problem: their key terms are often used
interchangeably, as they appear superficially similar, despite
referring to distinct concepts [3,13]. To avoid ambiguity, in
this section we define how we use these terms in this paper.

Voice interaction encompasses any way that voice can be
used as an input modality for a computer system to process
and render a response. Notably, it excludes player-to-player
communication, as in online voice chat. Voice control refers
to the intentional use of voice to directly control a system,
which may be verbal or non-verbal, whereas voice command
is specifically the use of spoken words as direct instructions
to the system. A drone that moves in response to whistling
would therefore be an example of voice control, but not voice
command. Voice command relies on speech recognition, the
recognition of spoken words by a computer system.

Virtual character encompasses any kind of character with an
identity in a gameworld, whether controlled by a player or
by AL and whether or not it appears on screen. Player
character is the specific virtual character that represents the
player’s identity in the gameworld, often with its own
separately defined identity in the game fiction. It may appear
in the form of an avatar, a virtual body over which the player
exerts consistent control in the gameworld and serves as their
locus of manipulation, “a tool that extends the player’s
ability to realise affordances within the game-world” [3:2].
All game characters that are not representative of or
controlled by the player are referred to as non-player
characters (NPCs); these are usually proximally controlled
by an Al system rather than the player’s inputs. Finally, unit
is a generic term for Al-driven entities that includes those
that are not strictly “characters”, such as a group of NPCs
that functions as one unified company, or a tank that is
interchangeable with all other tanks. The term is associated
with strategy games, in which characters often operate more
like tokens on a game board than fully-realised characters.

Diegetic elements are part of the fiction of the gameworld;
they are “real” from the perspective of the characters in the
game. Non-diegetic elements are external to the gameworld,
such as game menus or loading screens.

METHOD FOR COLLECTING DESIGN PATTERNS

To begin our design pattern collection, we first set out to
identify every screen-based digital game that has used voice
interaction up to early 2018. We compiled this list by
conducting keyword searches on terms related to voice
interaction and speech recognition in the online game
libraries Steam, Giant Bomb, itch.io, Newgrounds,
Kongregate and the Video Game Console Library, the
review aggregator site Metacritic, the discussion website
Reddit, and general web searches through Google Search.
Next, we applied our search terms to Google Scholar and the
ACM Digital Library to identify academic works that have
described a unique voice interaction game or game control
system. We looked at the prior works cited in these papers
and, through their Google Scholar listings, works that had
cited them since their publication to find more examples. We
repeated this process with new keywords and venues,
informed by our initial results, until our list converged on a
set of 40 academic research games and 409 commercial and
independent games published between 1973 and 2018.

For each game in our list, the first author recorded the origin,
platform and game genre, how central voice interaction was
to the gameplay, whether verbal or non-verbal voice input
was recognised, what types of speech acts were possible,
whether voice actions were diegetically framed as coming
from the player or their avatar, and whether voice actions
were directed towards the game system or objects within the
gameworld. The last two categories were prompted by
studies of voice interaction [11] and voice communication
[75] that have found that voice can disrupt players’ sense of
presence and identity when it conflicts with the diegetic
framing of the gameworld. The first author then provided a



descriptive summary of each game’s voice interaction
mechanics, and identified potential patterns through an open-
coding process. Initial codes described the specific
combination of a voice input and a response in the game
(such as Blow air to move sailing ship). As shared themes
emerged across the data set, the codes were iteratively
revised and abstracted to describe higher-level patterns (such
as Breath physics). We applied additional codes to describe
how voice actions were framed by the game’s presentation
(see Patterns for Diegetic Framing). We ceased coding
once we arrived at a stable list of patterns that encapsulated
all the main variations we observed in our list of games.

After this process was complete, we conducted a smaller
survey on 22 audio-only games on Amazon Alexa, to test
whether different design patterns were apparent. The patterns
we found were consistent with those in the larger survey. Our
findings for audiogames are discussed at the end of the paper.

VOICE INTERACTION GAME DESIGN PATTERNS

Our pattern language comprises 25 patterns for voice
interaction (see table 1). These patterns are descriptions of
emergent features of this design landscape. They are not
intended to be exhaustive or mutually exclusive; this is a
language, not a logical model for the categorisation of voice
interaction games. Like a language, it resists neat
categorisations and ontological consistency. However, to aid
understanding we have arranged the pattern into six
categories, which we will now explain.

The first category, Diegetic Framing, consists of the
patterns for how the game fiction frames the player’s voice
input. The patterns in this category are relatively abstract, as
they describe the collective implications of multiple game
elements, from narrative text to game mechanics. They
address the role-playing dimension that has been identified
as an important factor in players’ experience of voice
interaction [2,11].

The second category, Dialogue Structure, contains the
patterns that describe how dialogue is configured between a
player and an NPC. This category looks one level above the
individual utterances, to the arrangement of utterances into a
particular form of dialogue, such as conversation.

The remaining patterns are categorised into four broad task
areas, in accordance with Segerstdhl and Jokela’s [62]
guidelines for usable pattern languages. The categories are
Selection, Navigation, Control and Performance. Patterns
therein describe individual utterances and the responses they
engender from the game.

We define each pattern with an illustrative Name, a short
Description, an Example that exemplifies the pattern, a brief
discussion of Consequences for the player experience, and a
compact list of Relations to other patterns, such as conflicts
and parent-child relationships. This is a simplified version of
Bjork et al.’s [7] model, foregoing their section on Using the
Pattern for brevity, to allow for a more comprehensive list
of the design patterns we have observed.

1 Diegetic framing 2 Dialogue structure 3 Selection

Speak as a character Choice of options Select by name

Speak as the player Question and answer Select by type

Who-what-where
commands

Situated commander

Floating commander Scripted conversation

Unscripted conversation

4 Navigation 5 Control 6 Performance
Waypoints Name an action Pronunciation
Absolute directions Name a behaviour Karaoke
Relative directions Shout to shoot Breath physics
Volume control Exclamation
Pitch control Spellcasting

Overheard noise

Table 1. Game design patterns for voice interaction.

We distinguish patterns by how they are presented to the
player, rather than by their underlying mechanism in the
game system. To illustrate this, consider a game that asks the
player to extinguish a candle by blowing into the microphone
in one scene, and to interrupt a wedding by shouting an
objection in another scene. The trigger for both actions may
be identical in the game code, with either one being activated
by any sufficiently loud sound. But in our pattern language,
the former would be described as Breath Physics and the
latter as Exclamation in accordance with their diegetic
framing.

1. Patterns for Diegetic Framing

Patterns in this category describe how the game fiction
frames and positions the player’s voice actions in relation to
the game’s imaginary. These patterns do not describe
specific voice actions, but how the configuration of voice
actions casts the player in a speaking role. The patterns are
Speak as a Character, Speak as the Player, Situated
Commander and Floating Commander.

1.1 SPEAK AS A CHARACTER

The player’s utterances correspond to the utterances of a
character in the gameworld. The game responds to the
player’s voice as though it is the diegetic voice of the player-
character.

Examples: Guitar Hero: World Tour [52] represents players
as arock band on stage, performing the song that the players
are performing. The virtual crowd cheers or heckles the
virtual singer based on how well the player sings.
Consequences: Maintains consistency between the player’s
in-game persona and the persona implied by their voice
actions. Player commentary suggests that this supports an
experience of immersion and flow [11].

Relations: Instantiated by Situated Commander and
Floating Commander. Instantiated by patterns that represent
embodied diegetic actions, namely Scripted Conversation,
Unscripted Conversation, Spellcasting, Breath Physics,



Overheard Noise and often Exclamation. Conflicts with
Speak as the Player.

1.2 SPEAK AS THE PLAYER

The player’s utterances do not correspond to the utterances
of a character in the gameworld. The game treats the player’s
voice actions as non-diegetic inputs.

Example: In Tomb Raider: Definitive Edition [18], the
player can say the name of a weapon to make the player-
character hold that weapon. This would not make sense as a
vocalisation by the player-character, as she would be giving
verbal instructions to herself.

Consequences: Carter et al. [11] noted that players
sometimes experienced “identity dissonance” when speaking
to (rather than as) the player-character, which suggests that
Speak as the Player can disrupt the player’s sense of
presence in the gameworld if not applied carefully.
Relations: Conflicts with Speak as a Character and patterns
that instantiate it: Situated Commander, Floating
Commander, Scripted Conversation, Unscripted
Conversation, Spellcasting, Breath Physics, Overheard
Noise and often Exclamation.

1.3 SITUATED COMMANDER

The player gives voice commands to NPCs in the role of an
on-screen avatar who they control directly.

Example: This pattern is common in tactical shooter games,
such as Rainbow Six: Vegas [70], in which the player
controls the leader of a military squad and can give the other
squad members instructions such as “check your fire” and
“regroup on me”.

Consequences: Provides the experience of an embodied
persona as the imagined source of the player’s voice, but also
requires the player to divide their attention between
managing the avatar’s actions and using voice. This can be
challenging, especially when the avatar is under threat or
time pressure, as speech formulation draws on some of the
same cognitive resources that are needed for strategic
problem solving, to a greater extent than hand-eye
coordination does [63].

Relations: Instantiates Speak as a Character. Can be
instantiated by Who-What-Where Commands. Conflicts with
Speak as the Player and Floating Commander.

1.4 FLOATING COMMANDER

The player gives voice commands to NPCs from a free-
floating perspective above the gameworld, in the role of an
unseen player-character.

Example: In Tom Clancy’s EndWar [71], the player directs
a battalion of infantry, tank and helicopter squads from above
the battlefield using Who-What-Where Commands.
Consequences: Allows the player to dedicate their full
attention to issuing commands without the distraction of
managing an avatar. Combined with the wide field of view
granted by the bird’s-eye perspective, this makes Floating
Commander well suited to strategy games and games with
complex Who-What-Where Commands.

Relations: Instantiates Speak as a Character. Can be
instantiated by Who-What-Where Commands. Conflicts with
Speak as the Player and Situated Commander.

2. Patterns for Dialogue Structure

Patterns in this category describe a systematic arrangement
of speech between the player and the game. They are
concerned with how utterances are configured into a certain
form of dialogue. The patterns are Choice of Options,
Question and Answer, Who-What-Where Commands,
Scripted Conversation and Unscripted Conversation.

2.1 CHOICE OF OPTIONS

The game presents a list of options that the player can select
from by saying an associated phrase. The activation phrase
may be the full text of the option or a corresponding
keyword.

Example: In Thayer’s Quest [58], each scene ends with a
numbered list of locations. The player selects a destination
by saying the number next to the place they want to visit.
Consequences: Reduces the possible inputs, which allows
the speech recognition task within the game system to be
simplified to improve reliability. Also simplifies the task for
the player, minimising uncertainty and the need for creative
cognition to formulate an answer.

Relations: Instantiated by Scripted Conversation and often
Question and Answer.

2.2 QUESTION AND ANSWER

A series of questions and responses between the player and
a game character (or the game interface). Either party may
be the questioner.

Example: In the racing game Forza Horizon 2 [57], a voice-
activated virtual assistant named ANNA provides verbal
directions on request. If the player asks “ANNA, what should
I do?”, ANNA may say “You haven’t attempted a Bucket
List Challenge for a while, would you like me to direct you
to the nearest one?” If the player responds “Yes”, ANNA
gives turn-by-turn directions to the event.

Consequences: Replicates the familiar dynamic of a virtual
assistant such as Siri or Alexa. Provides a relatively clear and
constrained task for the game system. When the game
character acts as the questioner, their questions can steer the
player into giving certain kinds of responses that the game
can recognise.

Relations: Often instantiates Choice of Options. Can
instantiate ~ Scripted = Conversation or  Unscripted
Conversation.

2.3 WHO-WHAT-WHERE COMMANDS

The game accepts voice commands in the format of an
imperative phrase that directs a subject (who) to take an
action (what) in a place (where), in that order. The “who” or
“what” element is sometimes unstated when the target
subject or place is implicit in the rest of the command phrase
or due to the context.

Example: There Came an Echo [35] uses an extensive
vocabulary of Who-What-Where Commands, such as
“Miranda move to Alpha Six” and “Everybody focus fire on



Target Two on my mark”. As these examples show, the
commands can incorporate Select by Name or Select by Type
to denote their subject or object, Name an Action or Name a
Behaviour to denote their action, and Waypoints to denote
their location. The second example also shows how There
Came an Echo adds a “when” element to the pattern: the
command is inactive until the player next says “mark”.
Consequences: Allows the player to convert a small
vocabulary of keywords into an extensive and highly
configurable set of instructions, in a format that mimics
everyday speech. This makes it well suited to games that
focus on coordinating the movement and actions of multiple
characters around a space, notably strategy games. This
pattern creates the narrative implication that the player-
character is in a position of authority over other characters,
and seeing characters obey verbal orders supports a player
experience of authority as well.

Relations: Can instantiate Situated Commander or Floating
Commander. Can be instantiated by some combination of
Select by Name, Select by Type, Name an Action, Name a
Behaviour, Waypoints, Relative Directions and Absolute
Directions.

2.4 SCRIPTED CONVERSATION

An in-character conversation in which the player participates
by reading pre-scripted lines of dialogue that appear on
screen, effectively “performing” the voice of the player-
character.

Example: During conversation scenes in Mass Effect 3 [4],
each time the player-character has a turn to talk, the game
shows a list of several options for what they can say. The
player can choose an utterance from this list by reading it
aloud. The player-character then gives a longer version of
this utterance in its own voice, and the NPC responds.
Consequences: Allows the player to participate in a fully
expressive conversation without the need for a sophisticated
language understanding system, as the game system only
needs to match their speech to a small number of pre-set
utterances. Pre-scripted responses remove the task of
formulating a response in a phrase the game will accept,
which can interfere with a player’s sense of presence [61].
Relations: Instantiates Speak as a Character and Choice of
Options. Can be instantiated by Question and Answer.
Conlflicts with Unscripted Conversation.

2.5 UNSCRIPTED CONVERSATION

An in-character conversation in which the player participates
by formulating and speaking utterances in the role of the
player-character.

Example: Gameplay in Seaman [74] centres on Unscripted
Conversation with a talking fish. The fish asks questions like
“What do you do for a living?” and the player is given no
specifications for how to answer. The game system listens
for relevant keywords to match the player’s answer with an
appropriate response from the fish.

Consequences: This is the voice interaction format that most
closely approximates everyday speech, and the one that is
often imagined in depictions of future technology.

Formulating an appropriate natural-language utterance on
the spot can be more enjoyable than choosing from a menu
of options, but it is also a more difficult task, and can leave
the player with a lower sense of control or involvement in the
story [61].

Relations: Instantiates Speak as a Character. Can be
instantiated by Question and Answer. Conflicts with
Unscripted Conversation.

3. Patterns for Selection

Patterns in this category describe methods of distinguishing
between objects, including units and characters, with voice
input. The patterns are Select by Name and Select by Type.

3.1 SELECT BY NAME

The player selects a specific object in the gameworld by
saying its unique name.

Example: In There Came an Echo, the voice command
“Miranda attack Target Two” uses Select by Name to identify
both its subject (the friendly character Miranda) and its
object (the enemy character labelled Target Two).
Consequences: One of the major limitations of voice
interaction is its lack of a precise locus of manipulation, like
a mouse pointer, which makes it difficult to quickly and
precisely select an object on screen [76]. Unique names
overcome this by providing an unambiguous and stable link
between a game object and a specific utterance.

Relations: Instantiates Who-What-Where Commands in
combination with Absolute Directions, Relative Directions,
Name an Action or Name a Behaviour. Instantiated by
Waypoints.

3.2 SELECT BY TYPE

The player selects objects of a certain type by saying a
category to which they belong. May allow multiple
categories to narrow down the selection.

Example: Tom Clancy’s EndWar uses this pattern to select
every unit in a category, with commands such as “calling all
tanks, retreat”. I'm Hiding [37] uses it to identify individual
objects, through a combination of three words that
collectively describe only one object on the screen, such as
“big green crayon”.

Consequences: Like Select by Name, this pattern helps to
connect player speech to objects in the gameworld, with the
added flexibility of enabling reference to multiple objects at
once, and without the need to give every selectable object a
unique name. However, it is more ambiguous than Select by
Name and requires more thinking, as the player needs to
appraise the qualities of the object and match them to a valid
category label; for example, “green crayon” rather than
“emerald marker”.

Relations: Instantiates Who-What-Where Commands in
combination with Absolute Directions, Relative Directions,
Name an Action or Name a Behaviour.

4. Patterns for Navigation

Patterns in this category describe methods for delineating
spaces and directions through voice input. The patterns are
Waypoints, Absolute Directions and Relative Directions.



4.1 WAYPOINTS

The player can select a specific location in the gameworld by
saying its unique name or set of coordinates.

Example: ATC Voice [44] uses the names of real-world air
traffic control radio beacons as waypoints. The command
“Learjet eight two golf fly direct blue mesa VOR” would tell
a Learjet plane with the identification number 82G to fly
towards a radio beacon named Blue Mesa.

Consequences: Allows the player to quickly and precisely
indicate a location through voice input. Also reduces the
decision space by having a limited set of locations that afford
selection. This constricts the player’s options and simplifies
their decision-making process for navigation, which could be
useful or frustrating depending on the task.

Relations: Instantiates Select by Name. Instantiates Who-
What-Where Commands in combination with Select by
Name, Select by Type, Name an Action or Name a Behaviour.

4.2 ABSOLUTE DIRECTIONS
The player can command a unit to move in a direction
relative to the orientation of the gameworld.

Example: ATC Voice uses compass headings and altitudes
to direct planes in flight. The command “Turn left heading
zero nine zero, climb maintain one one thousand” tells a
plane to turn directly East (90 degrees from magnetic North)
and ascend to an altitude of 11000 feet.

Consequences: One of the rarest patterns for voice
interaction. We suggest this is because it conflicts with
players’ tendency to focus on the orientation of their
character, making Relative Directions more salient to the
player’s perspective in many cases.

Relations: Instantiates Who-What-Where Commands in
combination with Select by Name, Select by Type, Name an
Action or Name a Behaviour.

4.3 RELATIVE DIRECTIONS

The player can command a unit to move in a direction
relative to the unit’s own orientation.

Example: In Northern Lights [19], the player controls a dog
sled driver, shouting “left”, “right”, “forward” and “stop” to
tell the sled dogs where to go.

Consequences: Approximately replaces the role of the
analogue stick or directional buttons in traditional game
controls, but without the capacity for continuous variable
input that these controls and Volume Control share.
Relations: Instantiates Who-What-Where Commands in
combination with Select by Name, Select by Type, Name an
Action or Name a Behaviour.

5. Patterns for Control

Patterns in this category describe ways of using voice input
to control the actions of game characters. Patterns in this
category imply some separation between the actions of the
player and the actions of the characters in the game. The
patterns are Name an Action, Name a Behaviour, Shout to
Shoot, Volume Control and Pitch Control.

5.1 NAME AN ACTION

The player says the name of a discrete action to make a
character perform that action.

Example: In Nintendogs [53], the player can tell a puppy to
“lie down” or “roll over” on command.

Consequences: The simplicity and directness of mapping
the verb for an action to the action makes it an intuitive
combination. Indeed, some game designers use the term
“verbs” to describe player actions even when not referring to
spoken actions [16]. Its popularity bears out this impression,
as it is one of the most common patterns in our dataset,
applied to most scenarios for voice interaction gameplay.
Relations: Instantiates Who-What-Where Commands in
combination with Select by Name, Select by Type,
Waypoints, Absolute Directions or Relative Directions. Can
be instantiated by Spellcasting.

5.2 NAME A BEHAVIOUR

The player says the name of a mode of behaviour to make a
character adopt that behaviour.

Example: In the soccer game FIFA 14 [24], the player can
call out tactics such as “ultra-defensive” and “slow it down”
to make their team shift behavioural priorities.
Consequences: Expands the voice command repertoire to
encompass macro-instructions. In so doing, it distances the
player’s input from the game action and creates a more
mediated sense of control, by placing a greater degree of
decision-making for individual actions on the Al systems
that control NPCs.

Relations: Instantiates Who-What-Where Commands in
combination with Select by Name or Select by Type.

5.3 SHOUT TO SHOOT

When the player shouts, their avatar shoots.

Example: In the sidescrolling shoot-em-up Pah!/ [40], the
player controls a spaceship flying horizontally at a constant
speed. The ship fires a laser each time the player shouts
“pah!” (or any word) above a certain volume threshold.
Vocalisations below that threshold move the ship up and
down on the screen, using the Volume Control pattern.
Consequences: Like Volume Control, this pattern is
technically and conceptually simple but physically fatiguing
for the player, especially if rapid shooting is required. It has
almost exclusively been used in simple shoot-em-up games
on mobile platforms, reflecting both its limited depth and its
ability to create an amusing spectacle for an audience.
Relations: Usually conflicts with Speak as a Character and
instantiates Speak as the Player, due to the dissociation
between the acts of shouting and shooting.

5.4 VOLUME CONTROL

The volume of the player’s voice modulates the speed or
direction of a unit’s movement.

Example: In the side-scrolling platforming game Yasuhati
[27], the avatar walks forward at a speed relative to the
volume of the player’s voice: the louder the sound, the faster
the movement. When the volume rises above a certain level,
the avatar jumps. The player must alternate between shouts



to jump between platforms and quiet speech to walk across
platforms.

Consequences: In a technical sense, this pattern uses the
simplest form of voice interaction: converting the loudness
of sound into a one-dimensional continuous variable input.
For players, however, it is a difficult task to maintain precise
control over their voice volume. And paradoxically, the fact
that this pattern disregards speech content creates more
difficulty, as it forces the player to make continual arbitrary
decisions about what sounds to make. As a result, players
often end up uttering nonsensical combinations of words, or
meaningless gibberish. This combination of amusingly
absurd speech and difficult gameplay has made Volume
Control popular for playing in front of an audience, including
on YouTube [50].

Relations: Tends to conflict with Speak as a Character and
therefore instantiate Speak as the Player. Although it could
in theory be combined with a speech recognition-based
pattern, there are no examples of this in our dataset.

5.5 PITCH CONTROL

The frequency of the player’s voice modulates the speed or
direction of a unit’s movement.

Example: In Sporka et al.’s [65] humming-controlled Tetris
variant, a hum with a rising pitch moves the puzzle piece
right, a falling pitch moves the piece left, and a constant pitch
moves the puzzle piece down.

Example: Plurality Spring [69] combines Pitch Control
with Match Pitch and Waypoints. The screen displays several
nodes that are each labelled with a series of musical notes.
Matching the note sequences moves the avatar to the node.
Consequences: Affords a one-dimensional continuous
variable input, like Volume Control, but with greater
flexibility. Players can use quieter voice inputs to minimise
fatigue and social embarrassment. Supports a “vocabulary”
of controls based on pitch shifts and intervals, as in the
examples above.

Relations: None.

6. Patterns for Performance

Patterns in this category describe voice actions that directly
perform the activity they are meant to produce. In these
patterns, unlike the previous category, the player enacts the
in-game action with their own voice. The patterns are
Pronunciation, Karaoke, Breath Physics, Exclamation,
Spellcasting and Overheard Noise.

6.1 PRONUNCIATION

The player must match the pronunciation of a word as closely
as possible to succeed.

Example: Most common in serious games designed for
language learning, such as Word War [46], or speech
rehabilitation, such as Talking to Teo [51]. These games
replicate classroom speech exercises to allow players to
practice independently with immediate feedback on their
efforts.

Consequences: Focuses the game on the act of speech
recognition for its own sake, rather than as a means to a
broader end.

Relations: None. While intelligible pronunciation is always
needed for speech recognition to work, the Pronunciation
pattern describes cases where it is the primary goal.

6.2 KARAOKE

The player sings along to a song and is scored on the
accuracy of their pitch. The game plays the backing music
for the song and shows the lyrics on-screen, next to a visual
indicator of their pitch.

Example: Karaoke Revolution Volume 2 [31] was the first
Karaoke game to include all the main elements that are now
commonly found in this pattern, including a piano-roll style
pitch indicator, handheld microphone, and virtual crowds on
screen that respond to how well the player is singing.
Consequences: A notably social gameplay pattern, often
played in front of an audience. Fletcher and Light’s
description of Karaoke as a “glue technology that assists in
crafting and strengthening social linkages amongst players”
[26:1] highlights its focus on extroverted performance and
the opportunities for self-expression that it facilitates.
Relations: None.

6.3 BREATH PHYSICS

The player blows into the microphone and the gameworld
responds as though it felt the gust of wind.

Example: The Legend of Zelda: Phantom Hourglass [54]
requires the player to blow into the microphone to extinguish
small flames, as though blowing out a candle.

Example: Resonance: The Lost Score [21] uses a variation
on this pattern, in which the player’s voice can smash glass
when it is held at the right frequency. In this case, it is the
resonance rather than the sheer wind-force of the player’s
breath that physically affects the gameworld.
Consequences: An easy pattern for both the player and the
game developer, as blowing air takes much less effort than
shouting, but registers as a loud noise due to the sustained
physical displacement of the microphone diaphragm. Even
small and low-quality microphones can reliably detect air
blowing into them, which makes this pattern technically
viable on portable game devices.

As Breath Physics creates the illusion of directly physically
affecting the gameworld, it should increase the player’s
feeling of presence in the gameworld. It is also likely to
support the player’s sense of identification with the player-
character, as Carter et al. [11] describe, by aligning the
actions of the player and the player-character.

Relations: Instantiates Speak as a Character and conflicts
with Speak as the Player, by conflating the player with a
diegetic player-character, even if the latter is only an implied
presence in the gameworld.

6.4 EXCLAMATION

The player exclaims loudly to trigger a vocal outburst by the
player character.

Example: The adventure game Phoenix Wright: Ace
Attorney [10] includes scenes of witness testimony in a
courtroom. If the player yells “hold it!”, “objection!” or “take
that!” during these scenes, the player-character will interrupt



the witness with the same shouted phrase, and then begins a
cross-examination of what the witness just said.
Consequences: Allows the player to physically enact a
moment of heightened emotion and drama, creating a strong
(if momentary) opportunity for role-playing and
identification with the character.

Relations: Instantiates Speak as a Character and conflicts
with Speak as the Player, as the player’s utterance is
normally the same as the character’s.

6.5 SPELLCASTING

The player performs a verbal incantation to invoke a magical
effect in the gameworld. The incantation is often in the form
of words from an invented language rather than a phrase in a
real-world language.

Example: In Verbis Virtus [34] casts the player-character as
a mage who casts spells from their hand by speaking phrases
in the fictional Maha’ki language. Spells include ‘“ekto
lumeh” to project a beam of light and “obee kehnu” to lift
and move an object telekinetically.

Consequences: The metaphor of Spellcasting is a useful
conjunction between the tropes of the fantasy genre, which
is common in games, and the effects of speech recognition
technology. The pattern supports an embodied experience
with a coherent sense of player identity while performing
effects that would not normally be possible through speech.
Relations: Instantiates Speak as a Character. Conflicts with
Speak as the Player. Can instantiate Name an Action if the
incantation describes the effect of the spell.

6.6 OVERHEARD NOISE

When the player makes a sound, NPCs are alerted to the
presence of the player-character.

Example: In the stealth horror game Alien: Isolation [17],
the player-character must hide from an alien that is attracted
towards in-game sounds, from loud gunshots to the quiet
beeping of a motion tracker device. In the optional “noise
detection” mode, the alien also responds to noise in the real
world that is picked up by the game system’s microphone,
and reacts as though the sound had emanated from the
player-character’s position in the gameworld.
Consequences: Reduces the perception of a separation
between the physical world and the gameworld [11]. This
can increase the player’s feeling of presence, but it can also
disrupt it if sounds from other people or outside events are
accidentally picked up by the game and interfere with the
experience [75].

Relations: Instantiates Speak as a Character. Conflicts with
Speak as the Player.

DISCUSSION

Through this pattern collection, we have provided an index
of the main configurations that have been used for voice
interaction in games. Its usefulness is primarily in defining a
core vocabulary for describing voice interaction games, and
in offering a list of proven solutions for designers who are
approaching a voice-based game mechanic for the first time.
However, it can also be used as a wider lens to survey the

landscape of voice interaction games, and identify emergent
conventions or neglected combinations.

When we do this, one of the first things that is apparent is
that certain patterns have tended to cluster together. Most
obvious is the “command” cluster: Who-What-Where
Commands are always instantiated through some
combination of Select by Name, Select by Type, Waypoints,
Absolute Directions, Relative Directions, Name an Action
and Name a Behaviour, and almost always framed by the
persona of a Situated Commander or Floating Commander-.
This cluster is usually found in games that focus on tactically
coordinating the movement of multiple units across a
contested landscape, such as strategy games and team sports
games. Most of the patterns in this cluster are solutions to a
similar core problem: making an unbounded possibility
space manageable through speech by assigning specific
words as anchors for predefined action options.

A smaller cluster may be called the “branching dialogue”
cluster, consisting of Scripted Conversation, Choice of
Options, Speak as a Character and often Question and
Answer. These patterns co-occur in games with dialogue
scenes where the player (in the persona of the player-
character) chooses what to say to an NPC, often asking
questions that prompt some exposition about the game’s
narrative arc. This cluster is sometimes found in games that
also feature the “command” cluster, as in Mass Effect 3.

Conversely, many patterns are notable for rarely or never
appearing in combination with other patterns. Shout to Shoot,
Volume Control, Pitch Control, Pronunciation, Karaoke,
Exclamation and Overheard Noise are all notable for their
seeming resistance to being used in combination with any
other pattern. Something that distinguishes this set is that
they are all patterns of direct action rather than mediated
action: the player is controlling or performing a task directly
with their voice, rather than using their voice to exchange
information with a character, as in a conversation or a
command. Whether these patterns’ lack of integration with
other patterns is a result of technical effort or because they
serve different types of player experiences is not clear, but
would be an interesting point for further study.

When we narrow our focus to the voice interaction patterns
found in academic papers on games, we see a reflection of
what Carter et al. call the operative paradigm of HCI games
research [12]. That is to say, research has focused on using
games instrumentally, as mechanisms for producing
secondary benefits rather than for producing meanings or
positive experiences directly. As such, games research has
explored only a narrow set of voice interaction patterns.
Pronunciation is particularly common among academic
research games (e.g. [14,39,45,51,60,66]), as it provides a
gamified format for language learning or speech therapy
exercises. Accordingly, games in academic research are
much more likely to use Speak as the Player than
commercial and independent games; even those that include
a central character are more likely to ask the player to talk 7o



it than to talk as it. The patterns employed in these games
shows that they are generally less engaged with the fictive
and narrative elements of the videogame format, and do
relatively little to give the player a sense of presence in a
meaningful gameworld.

Audiogames

To create this pattern language, we sought to review the
design of every screen-based digital game that has used voice
interaction, and we are confident that our dataset includes
almost all such games that are identifiable today. However,
it excludes audiogames: digital games that have no
significant visual component. This category has grown
rapidly in the past three years with the expansion of the smart
speaker market, such that there are now hundreds of apps for
Google Home and thousands of skills for Amazon Alexa
categorised as games. Audiogames merit a separate analysis,
which our approach here is poorly suited to provide, due to
the large number of minimally-documented games available,
the fundamental difference of the audio-only format, and the
fact that nearly all the academic literature to date has focused
on voice interaction with screen-based games.

To test whether our pattern language is transferrable to
audiogames, we surveyed 22 audiogames on Amazon Alexa
that had been widely reviewed. Choice of Options was the
core interaction pattern for 17 of these games, and 11
implemented their choices in a Question and Answer
dialogue. Four games used Who-What-Where Commands as
the core interaction pattern. Interestingly, four games used
Absolute Directions, which was the rarest pattern in our main
dataset. We interpret this as a sign that audiogames do not
convey as strong a sense of orientation in the gameworld as
screen-based games, due to the lack of a visible avatar for the
player to orient themselves with.

CONCLUSION

In this paper, we have introduced the idea of a pattern
language for voice interaction in games. We discussed the
background of pattern languages in game design, reviewed
studies on best practices for design patterns for HCI, and
provided an overview of challenges that have been identified
for voice interaction in games — primarily spatial ambiguity,
and social awkwardness due to conflicts between the identity
roles of the player and the player-character. We surveyed 449
videogames and 22 audiogames to discover 25 design
patterns, related to diegetic framing, dialogue structure,
selection, navigation, control and performance. We noted
clusters of patterns around command and conversation, and
anumber of isolated patterns that used voice for direct action.
Finally, we observed that academic research has focused on
a narrow subset of design patterns, especially Pronunciation.

We believe the narrow focus of academic research partly
reflects a discourse around voice interaction that is overly
concerned with speech recognition, and with word
recognition accuracy rates in particular, as a perceived
barrier to a satisfying player experience. As our pattern
language has demonstrated, this does not need to be the case.
Game designers have been able to create enjoyable and

popular game experiences using entirely non-verbal forms of
voice interaction, with Karaoke and Volume Control being
the most common examples to date but far from exhausting
the possibilities of this modality. And patterns like
Spellcasting and Waypoints have been used successfully to
constrain speech input to clear, easily distinguishable phrases
that allow imperfect speech recognition systems to recognise
utterances with a high degree of accuracy. We hope that
cataloguing these possibilities as design patterns encourages
more experimentation with the format, and reminds both
game designers and researchers of options that they have to
take voice interaction in less obvious directions.
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