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Abstract

Games provide high levels of enjoyment and fun. The flow state is an optimal state of absorp-
tion in an activity that leads to enjoyment and fun. Modern board games provide good gaming
experiences however it is possible to use various resources to further enhance the experience.

The purpose of this study was to discover if Augmented Audio can be used to induce flow
during a board game playthrough and what is its impact in the user experience.

A augmented audio prototype was developed in order to try to answer this question using the
board game "Rising Sun". The concept was to augment the user’s sound environment with sounds
related to their in-game actions. The data collection was gathered with 10 participants over the
course of 3 days.

The results shown that augmented audio had a positive impact on the player’s flow state while
they were playing the board game.
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Resumo

Os jogos são uma fonte de satisfação e de diversão. O estado de flow pode ser definido como
um estado extremo de absorpção numa actividade que quando terminada leva a um estado intenso
de satisfação. Os jogos de tabuleiro modernos fornecem boas experiências de jogo, no entanto é
possível usar outros recursos para melhorar a experiência.

O propósito deste estudo é descobrir se o Áudio Aumentado pode induzir flow durante uma
partida de um jogo de tabuleiro e qual é o impacto na experiência do utilizador.

O conceito desenvolvido é enaltecer o som natural ambiente com sons virtuais relacionados às
acções de jogo. A avaliação dos resultados foi feita com 10 participantes durante 3 dias.

Os resultados demonstraram que o audio aumentado pode ter um impact positivo no estado de
flow durante o jogo.
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Chapter 1

Introduction

The board game industry has boomed over the last decade. This industry is growing at a Com-

pound Annual Growth Rate (CAGR) of 8.7% and this so-called hobby is spreading across different

countries. A board game renaissance is now occurring with new models of game design and aes-

thetics. These new designs are focused on exploring new mechanics. They give the player agency,

challenge them with problem-solving, and engage him with the game (Playing Cards Board

Games Market Size Worth $21.56 Billion by 2025: Grand View Research, Inc., 2020). With the

exploration of new game designs also came technology. Over the last years, board games have

been increasingly supported by technology. For instance,Mansions of Madnessor Lord of the

Rings Journeys for Middle Earthare both guided by apps that give support to the gameplay. They

can record player or enemy stats as well as generate and randomize events and setups. Another

advance in hybrid games came from the publisherCool Mini Or Not (CMON) with the new sys-

temTeburu(�gure, 1.1). This system uses sensors to track the player characters on the board, it

then matches the corresponding game events with the position of the pieces and unlocks scenes

and events related to the game history as well as triggers sound events when the player piece enter

some areas. All this information is then sent to the player's smartphones via an app. This merge

between board games and technology is the main focus of this dissertation, it aims to explore the

possibilities of augmented audio in board games, a technology that is becoming available to the

mass market. Although board game aesthetics have seen a big improvement in the last few years,

audio content for board games is still very unexplored.
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2 Introduction

Figure 1.1: Teburu: System developed by Cool Mini or Not (Teburu: A New Evolution in Board
Games, 2019)

1.1 Research Questions

Board games are evolving in terms of game mechanics and visual aesthetics however sound is

still an unexplored area in board games. The current dissertation seeks to answer the following

questions:

� Can we enhance the board game experience using augmented audio?

In order to further explore this question is possible to further divide this into more speci�c

questions:

� Does augmented audio induce �ow during a session of a board game?

� What is the impact of augmented audio in the user experience?

� What sound design strategies can be used for augmented audio in board games?

1.2 Document Structure

Chapter 1 provides the context where this dissertation is inserted, followed by de�ning the problem

and the related research questions. Some key points are de�ned about the current state of the board

game market.

Chapter 2 presents the literature review with the important work made in the area of boardgames,

augmented reality, augmented audio, �ow, and gaming �ow. It starts with a brief history of the

modern board games and their characteristics followed by Augmented Reality where the require-

ments are analyzed as well as some of the possible tracking methods and �nally Augmented Audio

were binaural audio and ambisonics format is presented. The chapter concludes with the research

about �ow and gaming �ow.
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Chapter 3 presents the proposed architecture for the prototype to use augmented audio in board

games. It presents the project overview and the explanation about the game chosen. The planning

for the development of the sound and detection as well the system architecture and the proposed

methods for evaluation.

Chapter 4 covers all of the Development phase. It presents the implementation of the images

with Vuforia, sound creation, implementation and the explanation on how the game engine works.

Chapter 5 is reserved for the validation of the prototype reviewing the results. At the end of

the chapter is a section for results discussion.

Chapter 6 ends this dissertation with the conclusions and possible future work.
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Chapter 2

State of the Art Review

This chapter covers the evolution of board games and the game system elements, followed by a

brief history of Augmented Reality and their technologies, and ends with the �ow and gaming

�ow theories.

2.1 A Brief History of Board Games

The study ofModern Board Games is a relatively unexplored �eld of research. Most of the

existing literature is related to video games. Research for analog games are usually about abstract

classical games, and Role-Playing Games (RPG). Sources like Stewart Woods bookEurogames:

The Design, Culture, and Play of Modern European Board Gamesand online communities proved

to be a valuable resource for the study ofModern Board Games.

Board games are associated with analog games. They are recognized by many people as games

that are played on top of a board with analog components and are seen, in some cases, as an archaic

form when compared with modern videogames. The oldest board game found is calledSenet, and

dates back to 2686 B.C., during the third dynasty of Egypt (Piccione, 2007). This term “board

game” is also commonly related to mass market games likeMonopoly, Trivial Pursuit andRisk.

From 2686 B.C until 1872 A.D a huge array of games were developed, includingChess,

Checkers, Dominoes, GO and others. Other types of board games started to emerge in the early

20th century.The landlord's Gamewas the starting point for mass market family games. The

Parker Brotherscompany bought its patent in 1935 and named itMonopoly, making it one of

the most successful mass-market games ever. During the �rst half of the 20th century, the major

American board game companies commercialized mainly mass-market family games (Belousov,

2019).

War games thrived in a niche market after the 1950s, mainly published by American companies

like Avalon Hill and SPI. They usually focused on war and simulated con�ict, they used very

complex systems of tables and boards and elements of luck to dictate the result of actions.

5



6 State of the Art Review

It would not be until the 1960's that some American, British, and German companies devel-

oped a new line of adult and family strategy games that would deeply in�uence the design of

modern board games. In 1962, the American company3M commissioned a development team led

by the game designersAlex RandolphandSid Sacksonto create adult strategy games. In his book

Woods cited the game designerShapiroabout the evolution of board games: “All of the games pub-

lished prior to this, and many more to follow, could be considered �rst generation board games.

These �rst generation games followed a rigid format where turns alternated in a strict pattern, there

was little player interaction, a minimal number of choices per turn and, with rare exceptions, no

real need for players to remain at the table when it was not their turn to play”. Among the �rst

games created by this second generation of game designers were Sackson'sAcquire, Randolph's

Twixt, and Onanian'sFacts in �ve.

During the decade of 1970 and 1980, the popularity of board games grew, especially in the

United Kingdom. This period saw the creation of important magazines likeGames and Puzzlesand

the organization of the �rst game convention in Birmingham in 1976. During this period smaller

companies in America and the UK released innovative adult games outside of the established mass-

market and wargaming. In 1974, DesignerFrancis Treshamreleased1829, a game based on the

construction of railroads using development and stock holding. In that same year, game designer

James St. Laurent'sreleasedCrude: The oil game, which featured a unique mechanic wherein all

the players bene�t from a single dice roll. Sci-� and fantasy themes also gained popularity during

the 1970s. The most important game from this period isCosmic Encounter. It is a game of area

control (players use pieces to control different areas on the board) with a sci-� theme where each

player controls an alien race. The most remarkable aspects of this game were the asymmetry in

player powers from each race and the diplomatic actions between players. Woods cites Shapiro

on the importance of Cosmic Encounter: “The impact of Cosmic Encounter simply cannot be

ignored. The original concept it introduced has permeated every genre of gaming from war and

card games to video games. It is a single, simple idea: every player is allowed to break a rule in a

unique manner. With Cosmic Encounter every player began with an identical set up and a card that

allowed them to “break” one of the rules of the game. This was revolutionary”.Dune, developed

by Avalon Hill, took the asymmetry developed in Cosmic Encounter to the extreme, with each

player having speci�c rules and mechanisms (Woods, 2012).

During the 1980-1995 period, important new mechanics emerged and new categories of games

were developed. The design team behindDunereleasedBorderlandsin 1982 which introduced

the �rst player rotation. Civilization is a famous board game developed by the game designer

Hartland Trefoil which later gave origin to the acclaimed video game series of the same name.

It is the �rst game to use a “technology tree” (a sequence of possible upgrades) representing the

various civilizations' development.Civilization was reprinted byAvalon Hill in 1981 and has ac-

quired great renown within the board game community. Role-playing games were also developed

during the 1980s with an emphasis on narrative and acting and found immense success. Publishers

and designers sought a way to adapt some RPG's elements to create a hybrid between RPG's and

board games.Talisman, published in 1984 by the publisherGames Workshop, incorporated the
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exploration and narrative of RPG's with the traditional mechanic of roll and move. In 1984 the

company also publishedRailway Rivals, considered as the �rst modern railway game. The objec-

tive of railway games is to foster the creation of railroads and the movement of goods as ef�ciently

as possible. They differ fromTresham's 18XX seriesbased on acquiring wealth using already es-

tablished railroads. During this period german game designers were perfecting the German design

later known asEurogames.

In the 1990s Collectible Card Games dominated the market following the release ofMagic:

The Gathering, while at the same timeEurogamesalso started to gain popularity. During this

period in 1995 one of the most important and in�uential games for the future generations was

released:Die Siedler Von Catanfrom the German designerKlaus Teuber. The game featured all

the main elements which de�neEurogames: manageable and predictable playing times, simple

rulesets, avoidance of direct con�ict, high production values, and lack of player elimination. The

in�uence ofEurogamescan be found in modern board games, with which they share many charac-

teristics (�gure, 2.1). Modern board games often feature crossovers between existing categories of

games, leading to a variety of mechanics that involve social interaction between players, blurring

the boundary between playing and social experience, and leading to high levels of engagement

(Woods, 2012).

Figure 2.1: Board Games timeline from the beginning of XX century to the present

2.1.1 Board Games Categories

The evolution of board games led to the creation of different categories of games, organized by

aesthetics and mechanics. Board games are divided into three main categories: Classical, mass-

market, and hobby games (Woods, 2012).

2.1.1.1 Classical Games

Classical games tend not to have “ownership” mechanics. They are mainly historical games.

Most of them are de�ned as abstract games since the theme is not identi�ed. There exist four

subcategories of Classical games (�gure, 2.2):

� Race games, where players try to be the �rst to reach a speci�c point in a board.

� Space games where players manipulate the pieces to make them align or to make connec-

tions.

� Chase Games where the objective is for one player to catch the other.
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