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Abstract

The evolution of technology has increasingly immwdvthe quality of long-distance

communication, but with a price: the seemingly dased value of local direct human
contact. Simultaneously, art theories like the Ratal Aesthetic posit that contemporary art
Is increasingly preoccupied in closing this diseugap by providing sociability contexts that
are based on creating proximity and relation amiegpublic, leading to an enhanced form
of public interaction in art.

This study comes as an attempt to join these tvabofa in the same problematic by
suggesting the use of technology in different waysyays that enhance local social contexts
instead of fighting against them. And in order ngprove upon other efforts, it suggests the
application of game theory in these technology thasme works. Games have a well-known
potential for generating proximity between peopilattplay together, so by applying select
characteristics that make games desirable to Higitatemporary art works it is possible to
leverage this technological advantages to perfoeammgful sociability contexts.

This study aims to explain some of these game cterstics and their application in fields
other than video games: like for example art woAs.a proof of concept, it also contains a
detailed description of an example interactiveahation: from the technology that powers it
to the aesthetic and functional choices that ulidlyadefine it. The feedback and analysis of
this interactive installation led to the conclusitivat this is in fact a valid and effective
approach towards the building of socially signifit@ontexts. This success does not mean
that the application of game theory to other cotstex a panacea for all social problems,
though, but instead prompts for further discussatnout the impact of video games on
contemporary culture.

Keywords: Digital Art, Relation, Game CharactedstiParticipation
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Resumo

Os crescentes avangos tecnologicos deram origemvotugcées incontornaveis nas
telecomunicagdes, tornando-as cada vez mais fiévigislusivas. No entanto, esta confianga
na conquista da distancia pode ser vista como tendefeito secundario muito significativo:

o relegamento para segundo plano do contato hutoaal cara-a-cara. A0 mesmo tempo,
teorias artisticas como a Estética Relacional grapi a arte contemporanea se esta a voltar
cada vez mais para a criacao de contextos de dmade que se baseiem na proximidade e
relacdo entre o publico, o que leva a formas cadamais inclusivas de interacdo do publico
na arte.

Esta dissertacdo surge como uma tentativa de jwdis duas questdbes numa mesma
problematica. E tenta fazé-lo sugerindo a utilivacia tecnologia disponivel de formas
especificas: trabalhos artisticos que fortaleceiimportancia e relevancia de ambientes de
relacdo e participacdo locais em vez de os negafecomo forma de acrescentar valor
relativamente a outros esforcos, sugere a aplicdedeoria dos jogos a estes trabalhos. O
potencial para criar proximidade entre jogadoreg @s jogos contém é amplamente
conhecido. Aplicando algumas das carateristicas tpeam 0S jogos experiéncias
socialmente enriquecedoras a arte contemporandéal gigrmite que as suas carateristicas
tecnoldgicas sejam usadas em prol da criacdo dextoa de relacdo mais significativos.

Esta dissertacdo surge com o propdsito de ex@igamas destas carateristicas dos jogos, e
de que forma estas podem ser aplicadas em outrdextos: nomeadamente na arte. Por
forma a verificar a viabilidade desta abordagendooumento inclui também a descri¢do
detalhada de um exemplo de uma instalacéo intargtie segue estes principios: desde a sua
componente tecnoldgica até as opcles estéticasooifiais que a definem. As opinides
recebidas e a andlise feita a esta instalacdo fr@mmiconcluir que esta abordagem a
construcdo de contextos de sociabilizacdo é vidwediciente. Este sucesso, no entanto, ndo
implica que a aplicacao de teoria dos jogos a sutomtextos seja uma panaceia para todos 0s
problemas sociais. Em vez disso, as conclusfegi@ddim convidam a discussdes posteriores
acerca do impacto dos videojogos na cultura conteimea.

Palavras-chave: Arte Digital, Relacdo, Caratedstdo Jogo, Participacao
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1 To Start

It is hard to dismiss the importance technologyg@ning in our lives. The coming of
smartphones shows that computers are closer anel poaverful than ever. So pervasive and
dependable that it's hard, if not impossible, tagime our lives should they suddenly vanish.

There doesn’t seem to be an ending in sight for éld@ance, and the adage that says that
telecommunications, specially the Internet, arending people together, seems everyday
more true. But while it is hard to argue against flact that social networks, video
conferencing, phone calls, even instant messagaligw for proximity where would
otherwise only be distance, we feel it is also seagy to acknowledge that this kind of
proximity is not a replacement for direct conta@hvious as it might seem, it's possible that
even the reader has once launched an internet érgwst to check the weather before
looking out the window, or called friends’ cellphleminstead of ringing their doorbells.

Let it be clear that we don’t support a sense dftalgia for simpler times. What we do
support is that it is frequent to favor technoladjimediation devices over direct interaction,
and we think that more can and should be done farawe the value of local human
interaction. The way we see it, the quality of thuisal human interaction can be heightened
by technology, instead of replaced by it. And wandtby the opinion that art is the perfect
candidate to cater that interstice.

Throughout History, art has had a tendency to tself to its public. Art critic and curator
Nicolas Bourriaud (2002) sees art as a continudtesmat to establish relation. Broadly
speaking, Bourriaud distinguishes three chronoklgibases: art as connection to a deity, art
as representation of an object (though not nedgssaphysical, material object) and lastly,
art as a catalyst for creating relationship witd among its public (Bourriaud, 2002, pp. 27-
28). This public involvement is not new or exclusito Relational Aestheticsother efforts
have appeared, some of which will be later furéingulored, but it's important to clarify that
in this document we will mainly talk about art tmatuires audience participation.

Coupled with this notion of participatory art isethconcept of “participation” itself.
Participation is the act of taking part in an evanactivity, presumably collective or social in
nature. An effective way of leveraging participatis by providing a common objective to
many individuals: evolution has taught us thatéherstrength in numbers, and that more can
be accomplished by a group than by its memberwichailly. This behavior can be seen in
every team sport: the whole team’s objective isdore points, while preventing the opposite
team of doing the same. Giving the same objectvaltthe members of a team is one of the
ways with which a game can provide an excellentfqriam to boost participation, thus
constituting a good stage for social interactiod anllaboration to develop. While this idea
may be very obvious when talking about footballbasketball, or hockey or any other team
game, the stigma that surrounds video games caetsoas prevent us from seeing them as
exactly the same thing. But in fact, the same famelgtal characteristics apply to both video
and non-video games.

When we speak about game characteristics we arepmatking about game’s content, but
about their very core: what distinguishes this medfrom others. Painting requires paint and
a surface, whereas cinema requires a camera anthgnowages. When we speak about
games, at first it might seem difficult to find anamon ground between solitaire, chess, water



Creating Relation: How Some Game Features Can Be Applied To Digital Contemporary Art

polo andBraid (Blow, 2008). But our goal with this thesis is tegent and explain an attempt
to categorize this essence, and demonstrate hzam ibe applied to other fields of production.

It is important to clarify from the beginning that this document we will not consider the
debate about video game’s legitimacy as an art ferar, for that matter, what art and its
legitimacy are or aren’t. In our opinion, the aftisnedium of choice is but an option, such as
framing, color schemes or composition, and thus emakp a very fallible way of
differentiating artistic production from other tygef production. We consider it fallacious to
infer that a work is or isn’t artistic in naturelsly based on its medium, rendering this
question moot in the context of our dissertatidn this thesis we create a clear separation
between the art world and the game world purely doalitical reasons: in order to
demonstrate the aplicability of our ideas, we \aitlalyze both established works of art and
established video games with the same frame of mind frame of mind that is not
fundamentally concerned whether said works aretarin nature or not.

In this document, we expect to explore some of dmginctive characteristics games
(especially video games) possess, and evaluatetieyvcan be applied to art production,
with the main underlying objective of producing maocially meaningful and participatory
works. We will try to demonstrate ways how digitat production, when seen through a
game design perspective, can culminate with thestooction of devices and, most
importantly, contexts that potentiate relationstapsongst their public.

This introductory chapter will provide a guide toetrest of the document. At first, the
purpose of the document itself will be further flad. Secondly, there will be a brief
overview of the different steps followed during thgestigation process. What follows next
is a breakdown of the document’s structure, scogsrdvide guidance and reference to the
reader throughout its extension.

1.1 Our Work Proposal

Our main goal in this thesis is to investigate pextinence of video game study in the
construction and planning of digital interactive gieces.

Our interest in digital interactive art works stefrean the fact that, in our opinion, this form
constitutes one of the best ways to create meanirggfcial interaction contexts. Unlike
traditional painting or sculpture, or even cinertegy have the ability not only to affect but
also be affected by the public, instead of justsenéing themselves toitinteractive art
acknowledges its public, and has the ability tactead influence it, effectively integrating it
within itself. By creating and supporting these iabcontexts, interactive art can turn its
public into something more: participants — playensa way — within the narrative the art
piece proposes.

Our interest in the game frame of mind relateshwaforementioned notion of participation.
The game form is based on the imposition of aréfitmits upon reality; the creation of rules

! As an example — because we see the medium asice dik@ any other — determinately declaring thigieo
games are not art is akin to declaring that a leeqoks, shallow depth of field or the color blue @oéart.

2 Our purpose is not by any means to imply digitaiiactive art is superior to other art forms, imstead to
cater to its specificities.

5
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and constraints that limit what players can andhoamo. The direction of these rules can
produce meaning by itself: if one is told to caarjragile object from point A to point B, the
person will infer he should avoid or be extra careiround stairs and other obstacles, maybe
even preferring a longer, easier way over a shonmere difficult passage. The same logic
applies with, for example, an extremely heavy ambarsome object; the carrier inherently
knows another person’s help will facilitate hiskialt is possible to involve people with the
simplest objectives, and thus provide contextshicivthey are pushed towards collaborating
with each other.

Apart from the theoretical component, this investiign also includes a practical component:
an interactive installation built along the lineistioe proposed theory. This installation will
hopefully support the validity of this document atsdconclusions.

1.2 The Work Process

The writing of this document involved of course el different steps. Although their order
was not always tight and sequential, in this suptdrawe will highlight the most important
steps of the investigation.

Before moving on, though, it is important to stttat the fundamental idea behind this study
has been pondered and worked upon by the authsevaral past projects throughout his
studies. This background work will be further expéal in chapter 2.

The investigation for this thesis began with a verggmatic and atomic view of gaming: the
first step was then to cement and expand our krayelef what gaming encompasses. While
the research methods were always based in plagimayzing and reading about games and
their theory, throughout this step we assumed tlrferent postures towards them: first,
video game as a product, second, video game asliammeand lastly, gaming as process.

The first approach was the most direct. Acceptilig@ game as a product sets the gamer as a
consumer of entertainment. This part of the analysis mainly focused on the formal aspects
of game design. By playing video games and readiagews and interviews, it was possible
to build up a deeper understanding of the desigrcges behind video games, from the
graphics, to sound, to the rule sets that govesmth

The second approach, video games as medium, was mack obvious by delving in the

independent side of gaming. Generally and predigtatdie developers are not so concerned
with the profitability or marketability of their whs; fact that enables them to take risks on
the potential for game design to communicating pratiuce meaning in a way big budget
developers generally can’t afford to. Furthermanelje developers often work alone, or in

small teams, thus imbuing their creations with ayveersonal component that is hard to
obtain by most major game companies.

The third approach is a step back from the videmegavorld and into a bigger picture. It
concerns the basics of the game itself: what isamey and what are its most basic
components. By reading about game theory it wasiplesto distinguish the thin line that
separates gaming from other activities, and atmtsst abstract form (the four defining
characteristics of a game that will be exploredcivapter 3) isolate it more as a way of
thinking than a potential product or object.
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After this first phase of research about games, itheestigation followed a second
independent way. This study was conducted througtk®and Internet sources about artists
and their works. Focusing back on our art productymal, the second big step of this
investigation concerns the art world, mainly thertipgpation problematic; the way
participation has been addressed in recent adrkijstspecially from the 20th centuayant-
garde onwards. We were interested in studying the wdiemint authors addressed this
concern, not only conceptually by their ideas, &lsb practically with their artworks. This
investigation’s results can be mainly seen in theiee of works and artist we elected for
analysis throughout chapter 3. We directed ounttte to seminal authors that question the
notion of participation in different levels and elit their works and thoughts into ways in
which their public can be put to test in regardghi&r own limits. The plasticity and subtlety
of the way the public can be oriented to changé fherpose — from visitors to targets,
participants or even performers — was a very ingmrstep in understanding how deep the
relationship between creator, art work and puldic become.

Finally, after these two big phases we commencdird one, this time mainly to gather
knowledge regarding the practical work. Both comgally and practically, this phase was
more of an evolutionary step that builds upon thiar’s previous explorations, but attempts
to expand them. That was possible mainly becausthefstudy comprised by the two
aforementioned study phases, but in regards taoteslhknowledge we took a risk and started
from scratch with new technology we had never usefdre: theUnity (Unity Technologies,
version 3.4) game engine, which we learned howddkwvith in classes, with great reliance
in its reference and internet forums. This studgjsercussions can be attested throughout the
entirety of chapter 4, where we explain in detdliltee steps that constituted the practical
component of our dissertation.

1.3 The Document’s Structure

Due to its extension, we tried to guide the evolutf this document in very straightforward
and logical ways. We try to properly introduce epomt before following on to the next, and
attempted to include adequate reflection momentsetterate and remember the topics
approached. Still, in order to provide a good guideour dissertation, we shall briefly

overview the topics that each section of this dosotmwill concern, and explain their relation

to our main topic.

This first chapter is of course an introductorytlea where we explain our fundamental ideas
and how we chose to study them in the context ofdissertation. Moving on, the second
chapter will attempt to do the same, but aboutptitaetical component of our work: we shall
briefly introduceBalance our interactive installation, and clarify itsicatale and origins.

Having approached both components of our dissentatitheoretical and practical — we shall
then proceed to its expository section: chapter Bhere our proposed ideas are explained in
depth. As our title suggests, we are applying sgar®e features to art in order to create
relation. In this chapter we will explain what gafeatures these are, and what we mean by
creating relation. We shall start by explaining ¢faene features that we will be attempting to
apply to our work; each game feature will be expdi resorting to examples that will
hopefully clarify our purpose in resorting to thewhile at the same time attesting the wide
application of what we will call the game lens. &ftthat, we will briefly overview some

7
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prominent figures that followed different paradigmsthe way they considered the public.
These different approaches will help understandsfiexificities of the approach we finally
follow. This chapter will end with a brief explamat on how these different topics are
considered in our installation as we further explas most direct influences. And after
explaining some of its theoretical foundationsclvapter 4 we dive fully in the description of
all the steps we underwent in the making of outaltetion. We will start with its technical
and functional aspects, by describing the technoleg used and why, and then move on to
explain more about the aesthetic and functionaicelsathat we made. After that, we saw fit to
include an analysis of the last fundamental compbaogtour installation: the public, and their
response to our project. That helped us asseseeligance and validity of our ideas, and
finally, of the work itself.

Finally, we close this dissertation with a brieitical summary of its contents, and mention
other possible investigation topics that it prondpte

This introduction hopefully provided a concise katuable overview of the topics at hand, so
without further ado, we shall start unraveling ayinions and investigation about how we
can provide more socially relevant works of digiéat by applying some game features to
their process and conceptualization.
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2 Balance: The Interactive Installation

As said before in our introductory chapter, oursdigation’s main topic revolves around a
specific art production approach: the usage oftalignteractive art as a producer of social
interstitial spaces and contexts. We wish to exptbe validity of applying some principles
found in games in order to produce interactivealtations that provide means for people to
connect, to bring visitors together in a meaningialy. As we will explain in chapter 3, our
first step to attempt to validate our approach sted of questioning how our game theory
references could be applied to works that alreadsst,eanalyzing both artworks and games
with the same criteria. But while this analysis wagluable for our thesis, it's important to
remember that its focus relies in the productionvofks that foster relation, and therefore a
strong practical component is indispensable. As eama to ascertain our dissertation’s
validity, we produced an interactive installatibrat attempts to leverage the ideas we explore
throughout this document: applying our findingsotar own work enables us to test if the
application of game characteristics to digitaliara valid, constructive or even desirable trait
in a work that attempts to create public-centrtonaorks.

In this chapter, we wish to provide an initial oxiekv of our interactive installatioBalance
and the process that led to it. We will not delegydeeply on its planning, construction or
technologic features yet: chapter 4 provides aersite explanation of the most relevant
aspects of our work. Instead, in this section wieweiry briefly introduce our installation and
put it in the context of our own past works. Thigpter’s purpose is to introduce a frame of
mind, to set the background for our work, and tplaix how this thesis and this project came
to be. We will start by briefly explaining what oproject is. Then, we shall go back to
previous projects we made and explain some impbonmaights and results we achieved with
them. These descriptions will not only introduce own approach towards the creation of
socialization contexts, but also help to betteransthnd how our present project came to be.
Finally, before proceeding to the most fundameraatl expository component of this
document, we will very briefly speak about someoof project’'s specific references: not so
much about the works themselves, but mainly ableeitkind of sources we consulted and
drew ideas from.

2.1  Project Objectives

As is the main study object of this document, withpractical demonstration we wish to

create an object that will act as a social catdiyspublic interaction. We want to create an
artifact that provides an opportunity for stranger$e able to communicate with each other,
enhancing social experience. As it was said befgeesee art as an actor with the power to
provide unique socialization opportunities — condtive ways of bringing people together.

And by providing an objective-oriented experiences ieasier to invite people to collaborate
in its solution; hence the game process.

In order to fulfill these requirements, it is impamt that this installation is accessible and very
simple to use, but still provide challenge and regé In Balance (figure 1), people are
presented with a simple problem and a very intaitiverface to solve iBalancefeatures a
top-down projection of a circular platform on whiatarbles fall. These marbles should be
guided to the hole in the center of the platform.iAwould be expected in the real world, by

9
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stepping on the platform it tilts, as if it wereaoting to the person’s weight, causing the
marbles to slide. Even though the platform is meaeprojection, the fact that this process is
so simple and intuitive makes the project immediyadecessible, even for people that are not
accustomed to technology. The platform’s behawoalso very predictable: if two people
stand on direct opposite sides of the platformstays perfectly leveled. This predictability in
the project’s behavior also enables it to admitesalvparticipants at the same time, without
harming its main logic.

Figure 1 — Our interactive installation: Balance. (Photograph by the author)

It should be clarified that while the installatiethought as a collaborative effort, our main
objective is to provide a social agent. As sucltomperative or even antagonizing behavior is
also a valid consequence of the project. We wafuadter relation: it's up to the people if they
want to work together or against each other. Tlogept will inherently reward cooperation
with the easier fulfillment of the proposed objees, but no effort will be done to punish
uncooperative behavior.

The way we see it, the installation will be suctdss$ it generates a social bubble around it,
providing people with an enhanced way of interactM/e hope to provide a starting point to
either strangers or groups of known people to @agte in a common activity, creating their
own narratives and memories as they do so.

2.2  Context and Past Work

No idea comes from thin air. As it was previousiytéd in subchapter 1.2, the application of
game theory to interactive installations is sonmeghive’'ve been experimenting with in past
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projects. Audience participation has been one efrttost important factors in our artistic
studies and works; there was always an effort toktlabout and include the public in the
artwork, to provide ways for people to affect thekamme of the piece.

To further explain how we approached this issut@npast, we shall now refer to some of the
author’s previous efforts. What we hope to retriévoen these examples is mainly what we
learned about public involvement from each workcéwse of that our analysis will be
chronological, and start wiiimagine(Coutinho, 2009) a multimedia installation.

2.2.1 imagine

Figure 2 —imagine. Left: the installation's initial state. Right: a person is building a
spaceship from the Lego sculpture (Photographs and photomontage by the hat)

imagine(figure 2) was an installation composed of twotgaa video projection and a Lego
sculpture. This work constitutes a reflection abitat patenting of intellectual property; the
frivolity with which some companies patent intetleal property that should in our opinion be
available in the public domain. In order to metajtadly free up that closed content to the
public space again, we built a company’s logotypig Lego blocks, and offered the
sculpture to the public. A logotype, a corporat®private identifying and unmistakable icon,
was given to the public and subjected to its actioth modification as retribution.

Since Lego blocks are such a familiar and simpleatbpeople were immediately drawn to
the sculpture, and quickly even started playindhveifich other, even surpassing expectations
about audience participation.

With imaginewe could confirm how it is in fact very possible provide the public with
social interaction contexts. Our main goal with therk was the reinterpretation of the
sculpted symbol, but the way it was done had tharmaing and playful side effect of
providing people with a chance to play with eadieot
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With this knowledge in mind, in the next project &t ourselves to further experiment with
this playfulness by isolating it from other content

2.2.2 Pom

In Pom (Coutinho, 2010), participants use their smartgisbto play a game of an updated
version of the classi®ong (Alcorn, 1972). The game mechanic remains as tiggnal:
players have to direct their paddle to bounce thk &ff. The main difference from the
original is that up to 6 people can play the gameukaneously, entering and leaving the
game as they please. Again, this provides an oppitytfor strangers to jump in the game at
any time, allowing for a casual and free fruitidrhere is, though, an important factor that
was preserved from the original: there is only saeen. Players are further brought together
by the fact that they all share the same play ambach contributes for the creation of the
social bubble that surrounds them (figure 3).

Figure 3 — Four people playing?Pom; two with the provided trackpads and two with
smartphones. (Photograph by the author)

While Pomwas very successful game-wise, it wasn’t as affecit fostering relation as it
was intended to. Its simple mechanics and immedietegnition were inviting, but the
common screen prevented people from properly acledming each other. In spite of its
graphical simplicity, the constant action madem a very immersive experience: players
needed to constantly focus their attention on tmees, preventing them from realizing their

% The installation was initially planned so that tipants had to use their smartphones as contsplkut in
order to make it more accessible, in the exhibitiendecided to make two trackpads available, sbethan
people who did not possess these mobile devicdd min in.
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opponents around them. Among groups of friends was not at all a problem; given the
existing familiarity between them already, quickhayers even started teasing each other in a
playful setting. Maybe because of that, other pidéplayers seemed to feel as if they were
“crashing in” on the game. This unwelcoming feelwgs also due to the fact thBbm
antagonizes players against each other; the ptayest interaction with each other was a
conflict.

These points were taken into account in the nesjepts, and we will now draw important
conclusions witraB (Coutinho, 2011).

223 aB

Figure 4 — Left: Space A. Right: Space B. (Photographs and photomontage by the
author)

aB follows a different way of seeing public interactiand integration. It is a reflection upon
causality, and the chosen way to illustrate thiscept was to segregate cause and effect to
two independent but intertwined spaces. A camertherteiling of a room analyzes people’s
movement (space A), and then their paths are magpegrojected onto another room’s floor
(space B). We can see these spaces in figure 4.

Unlike the previous examples, aB there is no direct feedback to participation: ple®ple
that affect the outcome of the work can’t see teéfects, and the people that see the effects
can't affect the outcome. Still, it was importahat the information in space B was clear and
accessible to visitors. The chosen way to do sotwgsoject the map on the floor, enabling
people to gather around it. The top-down view gisavides a more tangible grasp on the
representation of people’s movement, making itexasi understand space B’s representation
as a consequence of space A’s action.

This choice had a very good outcome: despite ttle dh possible action, the floor projection
enabled people to circle it and reflect about wsppse, while enabling discussion among
visitors. Before realizing how the installation Wwed, peopled even tried to walk on the
projection to try to make it react.

Obvious as it may seem, with this work we learreat & floor projection is a good way to
gather people’s attention, because it enables pewpburround it. It also enables visitors
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looking at the floor to still acknowledge each athasing peripheral vision. These
characteristics were now adapted in the conteBaddnce

2.2.4  Hindsight

Analyzing these examples with hindsight promptdaygards a series of important notions.
First, that it is very easy to playfully integrapeople in the context of an exhibition by
providing simple and immediate symbols or obje&scond, that even the simplest local
multiplayer video games can be excellent immersivaal experiences. And finally, that the
floor is a very natural place for a projection, cenpeople are used to constantly and
intuitively watch both where they're stepping arftkit surroundings at the same time.
Another of the motivations that dro\®alancewas thus the evolution and refinement of
previous work form and methodology. As it was stabefore, with this document we strive
to crystallize knowledge about participation foliogy game theory process&alancebuilds

on past work with the purpose of providing anotlemrm of harnessing game theory
applications in art production.

2.3 Balance-specific references

As we've just seen in the last subchapter, thigeptdouilds on an existing knowledge base of
other works and references. Nevertheless, each 'svapecificities require appropriate
research elements. Balances case most of the references came naturally,toluke core
integration between thesis and project; in a wlyha references we mention throughout this
document had their importance on the final projBcit of course some works weighed more
than others, and in order to conform to the fouinitey characteristics — the pivotal game
lens on which this thesis is based and that wikx@ained in chapter 3 — we too elected four
defining references that played the most imponpant in the definition and conceptualization
of our installation.

Another important factor in the choice of our mamferences was the importance of
maintaining a balance between artistic and gamafigrences. Since this project attempts to
be situated in the crossing of these two worlds, itnportant to carefully guide its evolution,
to prevent either of its separate influences freamding out too much. Consequently, sources
had to be varied enough to accommodate examples Iath types: the art world and the
video game world. That being said, the main ingjprafor ourBalancewas a homonymous
short animation film by two German director bro#e€Christoph and Wolfgang Lauenstein
(Balance, 1989). Their animatioBalance(Lauenstein & Lauenstein, 1989), prompted and
heavily inspired the installation’s main game megbaln a more indirect way, the game’s
pace and progression was influenced by the cldsgarae Tetris (Pajitnov & Gerasimov,
1986), in a sense that there are independent segjuerels to clear, and the remnants of one
level progress to the next. On a more functional graphical level, our installation took
some important cues respectively from the intevadtistallatiorBoundary FunctiongSnibe,
1998) and the video gameTilt 3D Labyrinth (FridgeCat Software, 2011). All these
references and their purposes will be individualig more thoroughly explored in chapter 3.

Inexorably, since both the theoretical and prattoamponents stem from the same common
root, it is sometimes hard to isolate which sediorfluenced what aspects. As previously
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stated before, the next chapter will be composeda afeeper analysis of the previously
mentioned approach of understanding a game asaegwoThis attitude was fundamental
both in understanding gaming in itself and in l@agrhow its core elements can be applied in
other fields. We shall then move on to the expogisection of our dissertation, where all the
relevant concepts and their relation with eachrothk be explained.
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3 Game as Process

When we speak about game as process, we are speatkout more than just a game’s
fruition. Our game process is much more than wleasgn when someone plays a game. In
essence, what we mean by game as process is megtyctonnected to what a given object
would look like when seen through a game desigreyés. This perspective will be further
explained throughout chapter 3.1, where we willadtice and explain what we call the Game
Lens. Our goal with this chapter is proposing a whgpproaching a subject that relies on the
questioning of its components based on a game rdg&spective. Ultimately, by applying
these ideas iBalance our installation, we hope to clarify how some gafeatures can be
applied to Digital Contemporary Art.

But while in subchapter 3.1 we will direct our atien to the analysis of some works
according to very specific criteria, in subcha@e& we will focus on a more global overview
of the concept of participation, another fundamleasgect of our study. In that subchapter we
will skim art History since the beginning of thetB@@entury in an attempt to understand how
different authors have approached participationatvi$ the public’s role in relation to the art
work. This subchapter will help us better undedtarnat we mean when we speak about
creating relation, and in what ways that idea d#feiates itself from previous efforts, thus
clarifying our own positioning towards participatio

Lastly, in chapter 3.3 we will speak more specliicaboutBalances specific influences and
references, to provide a solid basis on how oukwsbased on our investigation and sources
so far. This chapter will contain a descriptionoof most significant inspirations and explain
their relevance in the context of our investigation

When this chapter reaches its end, our view on gaamel art should be already be clear.
Throughout the entirety of chapter 3 our goal isbetter explain our motivations and
considerations about the process that makes ufutitamental problematic of our thesis:
how some game features can be applied to digitainaorder to create socially relevant
contexts.

Let us then begin tackling this proposition by eiping the game lens.

3.1 The Game Lens: Four Game Defining Traits

While trying to define what a game is, game desigmal researcher Jane McGonigal quotes
philosopher Bernard Suits in what she considerg ‘&hngle most convincing and useful
definition of a game ever devised: ‘Playing a gasi¢he voluntary attempt to overcome
unnecessary obstacles.’ ” (McGonigal, 2011, p. 22).

It might sound like a paradox to say that gamesaznally be the hardest kind of work we
do. But that's precisely one of the ideas Jane Mu@o (2011, pp. 28-34) explores in the
beginning of her book. And in fact, this inhereselessness of games seems to beg for the
next logical question: if games are about unnecgssellenges and still animate us in such
ways, what if we could apply that motivational putal in “real” work? Alas, this question is
outside this thesis’ scope. What we shall take fibima the simple realization that the game
way of experiencing, what we will define as the (@B=a Lens”, is applicable to other
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completely different contexts. But before we adiualttempt to do so, let us delve a bit
further in its meaning.

McGonigal (2011, p. 21) writes that there are fdafining traits for a game. They may be
hidden, or not in the explicit form we are accustdnto see them in, but all games always
include all of them: otherwise they are not ganfdéwse four defining traits are: a goal, a set
of rules, a feedback system, and voluntary padtayn. Another author, Tom Chatfield
(2011, p. 6) seems to agree: “What is it, thent, thakes a game? In one sense, the game is
born of a consensus: the learning and obeyingsifale set of rules. This consensus allows
both for competition and collaboration; it allowset measurement of better and worse
performances, of more and less achievement.” Aihothe words are different, their
meaning seems to be the same: we have consensobkiatary participation, the agreement
on a set of rules, competition or collaboration masans to accomplish a goal, and the
measurement of performance as a feedback system.

These four defining traits are the ones we willdguourselves by throughout this document.
Still, it's important to refer to yet another defian before moving on. Jesse Schell (2008, pp.
30-36), a major reference on game deligroposes a set of ten game qualities (figure 5).

Q1. Games are entered willfully.

Q2. Games have goals.

Qs. Games have conflict.

Q4. Games have rules.

Q5. Games can be won and lost.

Q6. Games are interactive.

Q7. Games have challenge.

Q8. Games can create their own internal value.
Q9. Games engage players.

Q10. Games are closed, formal systems.

Figure 5 — Jesse Schell's 10 game qualities (Sch&b08, p. 34)

While Schell’s list is in fact more complete andngwehensive, it doesn’'t seem to add
anything the four defining traits don’t encompaksatly; we can generally group each of the
ten qualities under the four principles, and adyuattempting to do so is an important
exercise that will help us realize the range amgsof each of the four characteristics

As it was said before, this subchapter is aboutd@fenition of the Game Lens, so we shall
finally define it as the application of the fournga defining traits to any given object.

“ In his book,The Art Of Game Design: A Book of Len¢Bshell, 2008) Jesse Schell proposes one hundred
lenses (perspectives from which to look at somethéng. “The Lens of Goals”, or “The Lens of Profib aid
in game design process and critique. This appriagspired the use and definition of our term “Thentga
Lens”.

® While we will try to make our choices clear, inatural that the reader might disagree on how isteilolite the
gualities among the traits. We acknowledge that, accept that ambiguity as the reason why we chmse
include and relate both definitions.
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Applying the game lens is reflecting upon the goales, feedback systems and voluntary
participation of a video game, an artwork, a mowa,electrical appliance or any other kind
of object. But in order to understand how that banaccomplished, we need to be at ease
with each one of the four traits. The rest of thibchapter will then be dedicated to the
definition and understanding of each the four galekning characteristics. We will explain
what each of the four traits stand for, and redtjuently to Schell’'s ten qualities for
clarification and new perspectives. We will alsokemaeference to examples both in the game
world and the art worft so as to better illustrate how each of the treits be applied or
subverted. In line with the order we've been foliegy up until now, we shall start with
guestioning what “goal” means.

3.1.1 Goal

A goal is the objective players will work towardsdfilling. It is one of the basis of gameplay
because it sets its purpose. In most cases, thalgoasets the winning and losing conditions.
Jesse Schell's second and fifth game qualities iff€&ahave goals” and “Games can be won
and lost”, respectively) fall into this trait, bute must point out the latter as more of an
indication than a literal rul&SimCity(Wright W. , 1989) is an example of a game that loa
neither won nor lost. It still is, though, complgtgoal-oriented: the player must build his
dream city. The game doesn’t provide any expligitning or losing condition: arguably, one
can say that the player wins when he’s happy wiéhdity he’s built, or loses when the city
goes bankrupt, but even in those situations theegaever stops by itself. Perhaps counter-
intuitively, the fact that there is a goal doesmiean it can be achieved. As in our next

Qlofldicollecied menu

Figure 6 — The structure leading the goo balls to the pipe. (Screenshot)

® We remind that we refer established art works estdblished video games precisely to demonstratecun
game lens can be applied to both in a non-discetony manner. The order of the examples dependtysar
the logical construction of the text. Examplescited to better illustrate the train of thoughtsredollowing.
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example, a goal can just be an intention.

We will start this analysis by peering upon a vidgone calledNorld of Goo(Gabler &
Carmel, 2008)World of Goois a videogame developed by the independent gamgpany
2D Boy that consists on the construction of strregumade out of interconnected goo balls
that provide a pathway from a starting point taibet through which excess goo balls will
escape (figure 6).

But while the game itself proposes uncommon b@redting goals and ways achieve it, what
we shall talk about is the meta game it includedled World of Goo Corporationin the
main game, all levels include a minimum amountafesl goo balls to pass on to the next
level. In an interesting way to increase replayeahll the extra goo balls saved beyond that
minimum are sent to a level parallel to the maorysttheWorld of Goo Corporatiorffigure

7).

10UD rapresen,ﬁ ANGTHER | PI.M’ER'S  TOWE
OWER gppanrs usa :Ioud in their gai
' of Goo is truly a marvel of science!

—— et

Figure 7 —World of Goo Corporation (Screenshot)

Here, players can use all the collected goo ballduild whatever they please. There is,
though, an implicit directive: the player’s placemhen the world’s tower height ranking. As
players build up their towers, they can see thakrgoing up (sometimes by thousands at a
time) and small clouds will start appearing in #ky. Each cloud represents another player,
stating his/her name, nationality, tower height] aomber of collected and used goo balls.
These clouds are also placed at their owner’s tdvegght, so as to provide a more visual
means of comparison.

World of Goo Corporationis a completely marginal experience in the gaines. monetheless
in our opinion one of utmost importance World of Gods popularity. The competition
aspect of this very simple directive elegantly mssplayers towards building high. And the
reassurance that the player is not alone providesryareal feeling of belonging: there are
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many other goo towers around the world, and attamg there is someone building one along
(or against) the player. The lack of direct conf@cts not possible to directly communicate
with other players other than by building your tovee reading their cloud) also helps to
focus all the player attention in this dynamicstbomforting acknowledgment of the other. In
the World of Goo Corporationan unsolvable and open goehn become a very meaningful
experience.

In a diverse but still relatable way of seeing, wi# cite a work from artist Aaron Koblin,
The Sheep Markéoblin, 20086). In this work, Koblin used Amazori#echanical Turk to
give people a simple goal: “Draw a sheep facintj.lef

THE SHEEP MARKET 426910000

10,000 sheep created
by online workers.

Figure 8 — The Sheep Market (Screenshot. Retrieved from
http://www.thesheepmarket.com/ on 30/08/2012)

Each person was paid 0.02 US dollar for each aedegtawing, and the final result is a
website with a mural of 10.000 sheep (figure 8).dBgking them, the user is able to see the
drawing process of each and every one of thesgshbat and the sheer amount of drawings
grant this work a very sketch-like nature, as Ww#s never meant to be completed, but instead
always nearing completion.

Not only does this work feature a very open goa sense of community, just lik&'orld of
Goo’, Koblin’s own selection process allowed for soneeyvinteresting results. Looking at

" We remind that we interpret the goal as beinglting up” and not “build the highest tower”.

® This is a service from Amazon.com that providemeans for assignment and accomplishment of tasis th
computers are not good at performing but are veryasye for humans.
(https://www.mturk.com/mturk/help?helpPage=overvieaw30/08/2012)

° Though one could argue that this sense of comgimithe Sheep Markés tainted by the fact that people are
being paid (thus possibly having other motives tthenwill or openness to be part of a communityg #hat
they were not directly aware of each other ungltkry end of the project, with the completiontaf tvebsite.
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figure 9 we can see four very different submisss@amples; the last one is not even facing
left! On his TED? talk (Koblin, 2011), Koblin shows the very peaktbfs defiance; a user
that instead of drawing a sheep, wrote “Why? Wieyyaru doing this?”

Figure 9 — Some examples of sheep. (Screenshots frdma website. Photomontage by tt
author. Retrieved from http://www.thesheepmarket.com/ on 30/08/2012)

The freedom of interpretations and outright defean€ the very motor that powers this work
is probably what makes it so interesting. It reites that these are tasks computers aren’t
good at, and that efforts of many, even if theyrmseaware of it, can easily be coordinated
with very interesting results.

As we can see, although a goal is indeed sometleng basic and elemental, it is a very
scalable and modular concept that can be shapeddswery interesting outcomes.

3.1.2 Rules

A rule set is what defines obstacles and limitai@nthin the context of the game. Players
can only do what the rules allow them to do, amirthoal as players must be the overcoming
of the imposed limitations in order to achieve thudijectives.

Rules separate game activities from other actwibecause rules turn them into artificial
challenges. As Jesse Schell writes, “When probleiwirgy is removed from a game, it ceases
to be a game and becomes just an activity.” (ScBéD8, p. 35). There is little challenge in
pinning the donkey’s tail with open eyes. We casilganclude Schell’'s qualities four and
seven, “Games have rules” and “Games have chab&ngeler this definition, but there is
still room for further exploration, which we willrpmptly start by analyzindRhythm 0
(Abramovi, 1974), an iconic work from performance artist MarAbramovt (figure 10).

In this work, Abramoui stood inert for six hours by a table with a numbérdifferent

objects. The table contained objects such as “a, rasfeather, grapes, honey, a whip, a
scalpel, a gun and a bullet.” (MoMAMultimedia, 2Q1@articipants were permitted to use
those objects however they wanted on Marina: tihesrwere set. The artist described the

Y TED is a non-profit organization that operatesairitie motto “ldeas Worth Spreading”. Their missiito
provide people with ideas with a chance to give‘thé of their lives” (http://www.ted.com/pages/alt on
30/08/2012)
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performance as “six hours of real horror” (MoMAMuiedia, 2010). She says that while at
first the public was acting rather playfully, a® therformance went on, they started acting
more and more aggressively. Marina had her claotipped off, had been cut by a knife, had
her blood drank and had the now loaded gun forecetdes hand, among other things. When
the six hours finally passed, the artist moved tfor first time, and walked towards the
audience: “Everybody ran away. Literally ran outthe door.” (MoMAMultimedia, 2010).
The game had ended.

The strong social and cultural implications of thisrk point us to Schell’s quality three:

Figure 10 — Marina Abramovi¢ in Rhythm 0. (Retrieved from
http://www.moma.org/images/dynamic_content/exhibition_page/42552.jpg on
30/08/2012)

“Games have conflict”. But in this case, the cantfis not between two teams: the conflict is
between regular people and their own morality aodnaries. As we will further explain
when we speak of voluntary participation, all plsymust agree upon the rules. In this case,
we can suppose that all players simultaneouslyealgte push their limits, their curiosity
leading to an increasingly violent behavior. Sitize artist didn’t stop them, people kept on
provoking her, testing themselves and each othierits, but to no avail. People only realized
their actions and their positioning when the perfance ended, after six hours. We might
assume that it was only when the artist becamalameving person to the public’s eyes that
people realized they had been torturing anotheramuibeing.

Rhythm & interest seems to lie in the dynamic it est&lelss with its audience. After our
conclusions, it seems fair to state that withopthlic, this artwork would not have the same
meaning at all. And in this sense, this performaiscakin to a game: it only makes sense
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when played by other people. And people seemeeésimond to it by testing the boundaries of
the game mechanic they were offered.

Tom Bissell (Bissell, 2010), a journalist and arithat frequently writes about games, wrote
the following: “... Games have rules, rules have nmgnand gameplay is the process by
which those rules are tested and explored.” (Biss#010, p. 96). This definition’s
implications seem to fit in what we said ab&lythm Q and they certainly fit in with our
next exampleBraid (Blow, 2008).

Figure 11 — Left: The enemy killed Tim. Right: Pressing the button to go backitime.
(Screenshots and photomontage by the author)

Braid is a video game that revolves around its game nmechéime-control. Every other
aspect: its graphic features, character desigrkgoagnd music, were made to conform to
that set of rules. With a strong resonance of tlassic Super Mario Bros(Miyamoto &
Tezuka, 1985)Braid is about the relationship of the main charactarhem the game calls
Tim, although Jonathan Blovraid's creator, refers to as “the dude” (Bissell, 200.098) —
and an unnamed Princess. The game’s premise idl lagbe question “What if we could
undo our mistakes?” and turns that idea into its/\@vn core mechanit In Braid, the
character never dies, and the player never loédise idude is mortally struck by any of the
game’s many dangers, the player must hold a battdarn back time and revert to the state
right before the mistake was made in the first @lfiure 11).Braid features six different
worlds, each with a distinct nuance of time-contiolworld 2 — the first world — the player
can go back in time by pressing a key. In worldrdaddition to that, time flows forwards
when the character walks right, and backwards whencharacter moves left. Unlike so
many examples in the genre (platform gamBsdjd’'s puzzles are not based on quick fingers
or pixel-perfect jumps. Every challenge Bnaid can be surpassed logically once the player
understands the implications and subtleties optbposed game mechanics.

1 Jesse Schell (2008) defines “game mechanic” asttie.procedures and rules of your game. Mechanics
describe the goal of your game, how players cancandot try to achieve it, and what happens when tty.”
(Schell, 2008, p. 40). Although Schell speaks ohyndefining characteristics in this definition (Beplicitely
refers rules and goals, and implicitely hints adigack system by saying “what happens when théy, ime
chose to introduce this term here, due to the de@peur opinion) connection of game mechanicsuies
than to the other characteristics.
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In our opinion,Braid’'s most successful achievement was the fact tleag#me doesn’t need
to explicitly reward the playeBraid doesn’t feature a score or level up system. Ekeronly
collectibles — puzzle pieces — must be used ireclarays to clear some of the challenges. In a
conference, Jonathan Blow (Blow, 2010) makes tHevitng brief remark abouBraid: “The
interesting parts of this game, the little discioe®rand ‘A-ha’ moments that you have, all
happen inside the player's head.” (Blow, 2010)

Braid is an example that shows it is possible for rudgstems to convey meaning by
themselves. When playinBraid, one can have a deep understanding of that wexldn
without having read the story. And for that, welvihish this explanation by associating
rules with yet another of Schell’s qualities: “Garage closed, formal systems”. Games have
rules that limit their world’s full disclosuréraid is 2D, for example. But these limitations
and constraints are precisely what direct playamsatds what the game designer wishes them
to see or experience. One could say that imposites in a game is the game designer’'s
equivalent of a film director choosing where torpahe camera.

3.1.3 Feedback System

While at first sight it might seem like somethinther overly complex or not very significant,

the feedback system is, like all the four traitydamental in every kind of game. Sometimes
very implicit and some others very obvious, thedfeek system is the mechanism that
informs the players on how close (or far) they fmm achieving their goal. Since it is

affected by and responds to player’'s input, it deties Schell’s quality six: “Games are
interactive”.

The feedback system’s complexity is highly varialtiean be a simple scoreboard with very
few information or the amount of checkers stilltlen a checkerboard. An important
characteristic of a feedback system is confirmedybality eight: “Games can create their
own internal value”. And indeed, a game’s score ri@asneaning outside of the context of a
game. As Schell (2008, p. 32) puts it: “Monopolymag only has meaning in the context of
the game of Monopoly.”

In some cases, the feedback system is so interwarveéiprominent in the game it can even be
used as a means to discover the goals and rulesdéhess. This last approach is one that has
been increasingly applied to video games (McGoni@g@ll, p. 26). Relying of course in the
game culture background the average videogame rpfeyw@adays has, in some games the
player starts playing with no instructions whatserevand it is the feedback system that
teaches both the goals and rules of the game.

One of such examples Bastion(Rao, 2011), a role-playing gafidrom Supergiant Games.
In figure 12 we can see screenshots of the verynbeg of the game. When it starts, the
main character is lying down, nothing is happenidg.pressing the movement controls, the
character stands up, and a narrator (of which trodnction or context has been provided so
far) starts speaking: “He gets up. / Sets up ferBlastion. Where everyone agreed to go in
case of trouble.” And this is the only directioncantext so far: | need to go to this “Bastion”,

12 writer and video game journalist Steven L. Ker@Q®) briefly describes role-playing games or RP&s a
“adventure games in which players traversed eldbovwarlds, gaining experience and learning fighting
techniques while completing a quest.” (Kent, 2081.,539-540).
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because there was some kind of trouble and appatbete are people that expect me to do
that.

‘,
He getsup. : Sets off for the Bastion. Where everyone
Y ’ agreed to go in case of trouble.

Figure 12 — The beginning oBastion. (Screenshots and photomontage by the author)

Using this same system, the dynamic narrator eganohes the player how power-ups and
weapons work. He also instructs the player on viaytefeat some enemies, and occasionally
even rewards certain feats with praise or taunts.

In a much more poignant sense one could also Fe¥éx Gonzalez-Torres workintitled
(Placebo)(Gonzalez-Torres, 1993).

Figure 13 —Untitled (Placebo). (Retrieved from
http://www.queerculturalcenter.org/Pages/FelixGT/placebo.htmlbn 30/08/2012)

This installation (figure 13) consists simply oflage amount of candy in an exhibition
room. While apparently simplistic and even warmtesiirthe fact is that Gonzalez-Torres

25



Creating Relation: How Some Game Features Can Be Applied To Digital Contemporary Art

made this artwork to help him cope with his parsdoss to AIDS® (Gonzalez-Torres,
1995). People were free to take as much candyegswhnted, but the more they did so, the
more of the work’s formal structure was lost. Iway, the work is itself a feedback system,
communicating its expiration as it dissolves by plublic’s intervention. As time passes, the
work’s structure slowly withers and fades, as aapleor for the man’s own passing.

The feedback system can be as abstract or symé®lane wants. But the most important
point to retain is its potential for communicatichs we’'ve seen, the feedback system can
provide a way for players to discover a game’s g@aid rules. Additionally, the feedback

system is also perfectly capable of conveying megaon its own.

3.1.4 Voluntary Participation

Voluntary participation is a very easily overlookiadtor, and it is so because it is so obvious:
it makes sense that people won't play games agdivest will. But while that is true,
voluntary participation involves a bit more thamstjwanting to play. In order for a game to
unfold, all players must engage in a true sociaktm@et, knowingly agreeing upon the goals,
rules and feedback system the game will genéfdtis. an easy task to group Schell’s quality
one (“Games are entered willfully”) under this aéfon. Surprisingly, the problems created
by cheating are also taken into account, heressermce, cheating is doing something that the
rules forbid. In fact, a player that cheats is jptying by rules that other players haven't
agreed upon: if all players agree that they cae &@lpeek at each other’s hands in a card
game, doing so ceases to be cheating and turnanotber part of the game mechanic.

We will start expanding on voluntary participatiosith an example that is apparently based
on thwarting the very idea of voluntary particijati

Artist Marie Sester (2003), with her interactivetallationAccesgfigure 14), proposes a kind
of ad-hoc performance space for the public. In phggect, a camera tracking system detects
passersby on a passage room. Either automaticallipyoreceiving input from a user
controlled web interface, the system chooses omgsopeand locks-in on him; until a new
target is chosen, that person will be constantiyenra spotlight and hearing voices that say
things like “You are so great. You look fabulous¥Y “There are 50217 people watching you
on-line right now. Are you at your best today?” {gWt, Galusha, & Sester, 2003ccess
take on voluntary participation seems to be, onstiréace, denying it; it is either a computer
or web-users that chooses who gets to participatthe installation. But interesting as it is
already, there is more to say about participatiorthis work with the public’s reactions.
People are forced into this game, yes, but they ltlae choice of whether and how to accept
or deny it. No matter the way people respond toiktallation, the reaction they voluntarily
choose automatically makes them part of the gameeSpeople tried to vigorously run from
the spotlight, in an attempt to avoid its graspjlevbther people accepted the challenge and

34 made "Untitled" (Placebo) because | needed #kenit. There was no other consideration involveckpt
that | wanted to make art work that could disapptat never existed, and it was a metaphor fornaRess
was dying. So it was a metaphor that | would abarttis work before this work abandoned me.” (Goezal
Torres, 1995)

4 “Knowingnessestablishes common groufisk multiple people to play together. And the tiem to enter or
leave a game at will ensures that intentionallesstful and challenging work is experiencedsate and
pleasurableactivity.” (McGonigal, 2011, p. 21)
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started dancing, for example. Arguably, even wiigirt inaction people are making a choice
on how to participate in the game: even by ignotheyspotlight, they are still playing by the
rules and following the proposed objective of etaieing other people.

Figure 14 —Access. (Retrieved from http://www.accessproject.net/access2.html on
30/08/201)

This leads us to the other quality we chose to@atowith voluntary participation: quality
nine, “Games engage players”. Atcess even the act of ignoring the spotlight engages
people within an objective. They voluntarily choaseact casual: avoid standing out to
remain unnoticed becomes the challenge of the gdwaye play. But another unexpected
example of how voluntary participation and engag&noan work can be seen in the video
gameBoktai: The Sun is in Your Har{flojima, 2003). This game’s main premise is based
harnessing the power of the sun to power up the taaracter’'s weapon. We are citing this
work because in order to harness the power ofuhetbe player has to literally let sunlight
shine on the game.

As it can be seen on figure 15, the game cartridgkides a solar sensor that is able to
measure the sunlight intensity. Since this game avadame Boy Advancg exclusive, it
could easily be transported outside. On the righa sf figure 15, we see the main character
standing under the light shining through a windtwhe solar sensor were covered, this light
wouldn’t be present. In this example, the voluntpayticipation contract has an uncommon
request for the player: in order to play the gdinthe player must accept what is possibly a
new environment for play, and the time and weatlestrictions that accompany solar

15 A portable gaming console by Nintendo.

18t is important to understand that this solar esype is an actual part of the game mechanic: theegan’t be
properly played without it.
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exposuré’. The game itself sets locations and timeframesreviteshould or should not be
played, and player’'s compromise by accepting tmokss can be accepted as an engagement
within Boktais own formal system.

SOLAR GAUGE SOLAR GUN GAUGE

Figure 15 — Left: Boktai: The Sunisin Your Hand's cartridge. The circle points out the
solar sensor. Right: Screenshot from the game.
(Retrieved from http://www.konami.jp/gs/game/boktai/english/game ridex.html on
30/08/2012. Photomontage by the author. Images were altered for clarity.)

We recognize that this may sound as an easy conmgepir just an arguable initiative to
push video gamers out of their proverbial coucBes.the fact that the game had two sequels
that still use the solar sensor mechhis a safe indication that the game was engaging
enough for people to accept those conditions aag bl outside their comfort zone, thus
validating again quality nine (“Games engage plsijer

And it is with voluntary participation that the dafion of our game lens comes to an end,
paving the way to a more in-depth analysis of thiecept of participation. In this subchapter

we proposed a way of thinking an object that casasa®s the pondering of four components,

Jane McGonigal’'s four game defining characteristicgoal, a set of rules, a feedback system
and voluntary participation. After the explanatioheach of these characteristics, we now
understand better their implications. As such, \aa oow move on to the next important

topic.

Until now we’ve been focusing on the possibilityagiplying a game frame of mind to art, but
of course that’s far from being the only way to eggeh artistic production. The reason that
led us to want to merge the game and the art wanmldise first place was the will to create
social sharing contexts to bring participants thget But providing participation
opportunities is certainly not a new idea in thieveorld. And in the next subchapter we will
analyze some ways artists have followed to integitair audience in their artworks.

It is also worth to point out that the game inelsda mechanism to prevent too strong or too preldng
dangerous solar exposure: if the sensor is geognuch light for too long, the character’s gui everheat,
rendering it unusable until it cools down.

18 Although the last one released exclusively in dapa
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3.2 Participation in the Art World

Right in the introduction to her book, Jane McGaihiglls us that, as the research director at
the Institute for the Futut® she has “learned an important trick: to develogesight, you
need to practice hindsight.” (McGonigal, 2011, p. & is easy to understand how
fundamental that way of thinking is: everything ks from something else, so in order to
understand the future, or even the present, ongdhasderstand their roots. Likewise, in
order for us to be able to propose a game lensy ¢e¢hses and ways of working had to exist
before. In this chapter we will speak about somé¢hem, the ones we consider to be more
relevant, and describe their pertinence in theeodridf this document.

In order to provide some background overview, wé god back and once again borrow
Nicolas Bourriaud’'s (2002, pp. 27, 28) idea that History can be broadly seen by
considering the kind of relations art works esthliThe first phase can be identified as an
attempt to use art as a means to relate to theejiand lasts until before the Renaissance. As
mankind evolves and better understands the wolies in, that divine becomes increasingly
more attainable, and thus the focus of art becotmegelationship between Man and the
world. From the Renaissance on, this was the pamadi placé’. Finally, Bourriaud cites the
early 1990’s as the dawn of a new phase: a phaseewthe artist sets his sights more and
more clearly on the relations that his work wikkate among his public, and on the invention
of models of sociability.” (Bourriaud, 2002, p. 28ourriaud obviously introduces this
chronology as an oversimplification of a very coexplquestion, but it is, nonetheless, an
interesting way to begin the approach of partiegratn the art world. Especially because it
helps us better frame one of the most prominentréig of the early 20th century: Marcel
Duchamp.

Writer and curator Daniel Marzona (2007, p. 11)tegithat in 1917 Marcel Duchamp took a
regular common porcelain urinal, signed it withseygdonym — Richard Mutt — and presented
it at a Society of Independent Artistsexhibition. He called this piedeountain (Duchamp,
1917). It was rejected.

Duchamp had been a traditional painter up until31%t the 1912 cubist exhibition his
paintingNude Descending a Staircase N@Xchamp, 1912) “was so severely refused (...)
that it had to be taken away before the exhibisoapening.?* (Marzona, 2007, p. 10).
Marzona goes on to tell us that this rejection ledbDuchamp so much that soon he turned
away from painting altogether, focusing insteadhia criticism of institutionalized art. And
indeed, Duchamp’s ready-mad&sof which Fountainis probably the most famous, are in
fact an expression against a closed art systermdoby visual representation. Art critic and
philosopher Anne Cauquelin (1992) further expldimst by exhibiting random pieces in art
galleries, Duchamp is pointing at the fact that $imaple action of displaying objects in an

19«3 non profit think tank in Palo Alto, Californiand the world’s oldest future-forecasting orgatiime

(McGonigal, 2011, p. 5)

0 To Bourriaud (2002, p. 28), even artistic moversehtt challenged the norm with different ways eéing
(he specifically refers Neo-Impressionism and Cubisan still be fitted in this second phase. Thigl are
concerned with what is seen, and thus still maintia¢ dialectical relationship of Man with object.

2L A group of which Duchamp himself was a member.
22 Translation by the author.

23 “Ready-made” was the name Duchamp appropriatelg gathe objects he chose for exhibition.
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gallery is enough to legitimately deem them artclRamp is attacking the fact that, in his
time, it is the container, (the museum, the ga)land not the content (the art work itself) that
forms art (Cauquelin, 1992, p. 63): in a bathrodim & sanitation device, however, in a
gallery it's a work of art.

Figure 16 —Fountain. (Retrieved from
http://www.marcelduchamp.net/images/Fountain.jpg on 30/08/2012)

Yet another interesting characteristic of this wisrkhat, withFountain Duchamp is offering

a harsh comment on art institution without resgrtito any intelligible form of
communication: there are no wofdsno shapes or representations. Indeolntairis
rupture with conventional painting is such thatreits content is outside of itself. Cauquelin
further justifies that “Duchamp’s famous sentenits the viewer that makes the painting’
should be understood literally. (...) it's no longdrout separating the artist from his potential
consumer, but about binding them within the sammdyet.”™ (Cauquelin, 1992, p. 66).
Fountainis consequently an example of an unfinished wbdt becomes complete with the
observation of an active viewer. And although ityotloes so at a purely intellectual level,
one can think of it as an early way of acknowleddime public. Duchamp’s ready-mades are
symbols addressed to and meant to be decipheredvigwer; by themselves they are just
objects that pose no statement.

Anne Cauquelin’s analysis already imbdesintainwith meaning and significance, but there
is still more to say about this fundamental worke Wentioned before th&buntaincontains

no words, but that's not entirely true, and Petérg®r (Bishop, 2006) provides a very
interesting consideration for the only word it do&/hen Duchamp signs mass-produced (a
urinal, a bottle drier) and sends them to art exhilhe negates the category of individual

24 Apart from the signature and date, that we wiprapriately discuss further ahead.

% Translation by the author.
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production.” (Bishop, 2006, p. 50). What Burger meawith this, in line with the anti-
institutionalized art we mentioned before, is tBatchamp is again mocking the museum
institution by asserting his authorial right ovegeneric mass-produced object. Burger further
explains that Duchamp is not only criticizing ateys where a signature is worth more than
the work itself, but also opposing the very reles&aonf an art system that revolves around a
single individual — the artist — as the sole vgirdducer of art (Bishop, 2006, p. 50). And in
fact, the demystification of the bourgeois artistaahigher being, producer of content, was
one of the objectives that early"26entury avant-gardes strived to fulfill. And theig so by
trying to thin the gap between art and “the praxikfe where it should be preserved, albeit in
a changed form.” (Bishop, 2006, p. 48). Furthecuassion in this topic is outside the scope of
this thesis: our objective is to study participatiafter all. But these ideas are very important
as context for the next topic we will explore.

In a radio broadcast, artist Allan Bukoff (Buko2008) describes Fluxus as a group of
international artists that used “radical art, sgeractivities, objects and performances and
upside-down creativity” to counter the cultural higning and normalization that was
affecting human culture in the early 1960’s. Andlead, Fluxus appearance was highly
divergent and influential. One of Fluxus’ strongeatts was the fact that their approach to art
and life was a humorous one, frequently engagingamks and gags as their way of working.
These pranks and gags were frequently targeted atidience. As Bukoff describes: “At a
Fluxus concert or event, the performers get thaemgd to do things. The performers are
entertained by the audience.” (Bukoff, 2008). Biilsafadio broadcast includes excerpts from
an interview with Fluxus’ founder George Maciunda947), and through his words we can
learn about some of Fluxus’ activities. Most of theamples Maciunas refers, though, show
how literal that stance could be. In one perfornearafter the audience is sitting in their
places, the performéfsstarted throwing tomatoes at them; a gesturetioaaily associated
with an audience that doesn’t enjoy the performahrcanother, the performers built a net out
of scotch tape, hanging near the ceiling of a robeid by four structural points. When
visitors gathered in the center of the room, thefgomers would cut the tape at these
structural points, causing the net to fall, effeely trapping participants under it.

Humorous as these examples might be, they don'h sesy fair to the participants that get
entangled in them. Maciunas speaks of a form ofagghing participation that is based in
including the public in the artwork, yes, but asoal, as an inert component that seems to
have little to no effect in the outcome of the wdBkikoff (2008) clarifies that Maciunas (and
not necessarily the Fluxus group) seemed to ptefprank and irritate the public rather than
entertain it. And indeed, this is a form of audemarticipation that seems to directly clash
with our previously mentioned notion of voluntararpcipation; there was no previous
agreement from the public’'s partAnd that is a factor artist Allan Kaprow (Bishd)06)
directly reacts to: “... to assemble people unprepai@ an event and say they are

% As a resonance of the loss of individual authgrspieviously mentioned with Duchamp and the 2@thiary
avant-gardes, Manciunas understands Fluxus aslectbed. Therefore he doesn't refer specific aushfar
these performances, speaking instead as “we”.

2" Although one could argue that knowingness couldpbesent if people entered the exhibition expecting
situations out of their control. Even an unpleassitiation could have a positive impact, providedttthe
participant is counting on it: not unlike peoplding roller-coasters (feeling of impotence, feass of control)
in search of excitement.
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‘participating’ if apples are thrown at them oryrere herded about is to ask very little of the
whole notion of participation.” (Bishop, 2006, @3).

In fact, Kaprow stands for a much different apptotx participation. He defends that before
every happenirfy, all the involved participants should preciselyesgupon the terms in
which the action is going to unfold; after thisalission, “artist” and “viewer” are words that
lose their meaning to the common aggregate “pperds” that now all share. By following
this protocol, Kaprow likens the happening to aapat football match or a play; a more or
less loosely scripted event where spontaneity emutdvise can still take place, and maybe
even take over (Bishop, 2006, p. 103).

Kaprow describes a very inclusive model of paratipn. At its core, we can find the
recreation of lifelike situations. And this is aeprise as democratic as can be: everyone
knows how to act as they do every day. Kaprow'srgdt in lifelike situations is such that he
even states to prefer participants with no actargpr performance background: “Actors are
stage-trained and bring over habits from theittzat are hard to shake-off” (Bishop, 2006, p.
103).

With Kaprow’'s happenings we then have a particgratsystem that not only is fully
inclusive, but also doesn’t require more than thevidedge of the happenings’ general rules.

Transitioning on to our next and last reference care identify this idea of a work available to
everyone, a work that enmeshes in life itself, asels participants as an active constituent of
the artwork also as a fundamental one in Bourrswelational aesthetics. But despite these
similarities, there is at least one important défece towards Kaprow’s happenings: as we
saw, Kaprow strives to achieve (imitate) real h&h his happenings. Happenings are an
attempt to represent real life, and therefore c@h s thought to fall into the second
paradigm of the three mentioned in the beginninghef subchapter: the establishment of
relation between Man and the world.

With relational aesthetics, Bourriaud proposes gbimg different. It is no longer a question
of representation, but of pure interrelation; threation of interstices that exist between
different elements. The validity of a relationatvesrk stems from its ability to connect artist,
work and public within the same equation, whildl stiilowing for a multitude of outcomes

and points of view.

Bourriaud presents relational artists as a groupenfple with fundamentally novel ideas:
“Relational art is not the revival of any movemengr is it the comeback of any style.”

(Bourriaud, 2002, p. 44). According to him, relatb aesthetics was a product of a look
towards the present and a clear line of thoughatds/the fate of art production. Relational
aesthetics promote immediacy and local presenae disect opposition to the virtuality of

telecommunication. In essence, it is a sociallyolmed art tendency that strives to bring
people together in a very literal sense, by disoas®y participation. “It seems more pressing
to invent possible relations with our neighbors tire present than to bet on happier
tomorrows.” (Bourriaud, 2002, p. 45).

81t was Allan Kaprow that coined the term “Happagiiin this context. A happening is an activity, iyally
one common in everyday life, in which players andrtipipants engage in a combined play.
(http://www.moca.org/kaprow/index.php/2008/02/14atvs-a-happening/ on 08/02/2012)
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This last approach to participation is, accordimgis proponent, unprecedented, and different
enough to require such a distinction from past $oak participation. Following a relational
frame of mind, it is possible to create art workattengage people in art in a much more
meaningful way than ever before, for it is their rovinputs or reactions, their own
interpretation, their own communication that caogéis the art work itself. The formal
manifestation of the art work is secondary wheoantrast with the value of participation.

Reaching the end of this subchapter, we shouldddkek back to refresh what we discussed.
We started with Bourriaud’s take on an art histoaged on the relations art establishes. This
led us to the broad implication that before relagioaesthetics, art was mainly interested in
representation: the establishment of relations fosa deity, and then to objects, to concepts.
With this in mind, we moved on to speak of oneha most influential art works of the 20
century: Marcel Duchamp’scountain Duchamp’s stance against institutionalized art
contributed to the understanding that visual regregtion is not fundamental for meaning:
Fountainconveys its meaning through its own purpose andeph&nt, involving a viewer as
participant through the active deciphering of dsitent.

After that, the question of the signature, the arghip certification, and its critique led us to
move on to the Fluxus movement and its founder Gedfanciunas. Here we can see some
attempts to integrate participants in the midsthefart work, eminently in performance. But
the fact that this participation seemed to stemmfra pure role inversion of actors and
spectators (with questionable results for the pigdints) pushed us towards Alan Kaprow and
his happenings. Kaprow advocates that it is funcdabethat everyone involved in
participatory events be informed about the actithey are undertaking, thus pointing to a
democratic participation system where author arsitori drop any hierarchic notion and
merge in the collective “participants”.

This democratic and inviting view of participatifnally led us back to Bourriaud’s relational
aesthetics: a theory of art that sees art work®lasion pivot points between the author, the
work itself, and participants, reuniting them imaaningful local experience.

While it should be easy to see the connections dmtwrelational aesthetics’ notion of
participation and the purpose of this thesis (tlietavcreate relation), it must be said that the
context provided by this analysis of previous apphes is invaluable, even to better
understand the specificity of Bourriaud’s ideas.

The next subchapter will be about the specific reefees that most inspiréBlalance the
interactive installation. In it, we shall betterpéain the influence that these two subchapters
had in its conceptualization.
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3.3 Precursors and Influences for Balance

As we have seen throughout this document, there wemerous examples, both in the art
and in the game world, that provided support fer theory at hand: the application of game
characteristics to art production. Thus, each dnéh@se works inexorably constitutes an
influence in many ways. Still, some references wae direct than others, and in this
subchapter we will speak of the most fundamentaks/that propelled the practical project,
Balancé®, in the direction it eventually came to follow. tBn order to better understand the
reasons for these references, it is importantrtorré whatBalanceconsists of.

There was a continuous concern to posiBahancein the intersection between art and video
games: after all this thesis is about creatingimieby applying game characteristics to digital
contemporary art, and not a manual of either ofehfields. That is an idea that should be
kept in mind as we analyze these references.

What we mainly drew from the art world was the tielaal aesthetics’ take on contemporary
art. At the core oBalanceis an intention to deliver an art work that ingiically contains in
its essence a way to bring together an audieneeparticipatory context; one that leverages
interaction, not only between the artwork and iblg, but also between participants. To this
end, we provided ways for people to work togetherai collaborative environment:. we
provide a task that, while soluble by an individysrticipant, is easier when several
participants work together. Although, in line wiih active fruition paradigm, that sentiment
never becomes more than a suggestion: participaticollaboration are never more than
subtly proposed, and it's up to participants teiptet this intention as they see fit.

About the project’s form and functioBalancés most prominent feature is a big projection
on the floor that shows a top-down view of a ciacuplatform with obstacles and a hole.
Periodically, marbles fall from above, landing twe platform. Participants in this installation
must step on the projection space, and dependirtgednposition, they affect the platform’s
balance, tilting it as if with their own weight. faipants must use this mechanic to indirectly
guide the marbles to the hole. Several people eaticpate at the same time; in fact the
objective is more easily fulfilled if many peopl®k together. But it should be said that there
is nothing to stop other people from interferingaggvely, tilting the platform in wrong ways;
that is up to the participants.

With this brief description in mind, we shall startalyzingBalanceés main references. In line
with the game lens, each one of these referencasenws and explains the project’s
positioning on each of the four defining charastics.

As it was referred before in chapter 2, the mosbmaous and fundamental reference was the
short animatiorBalance(Lauenstein & Lauenstein, 1989).

29 For the sake of clarification, let us explain h#rat, unless otherwise stat&®hlancerefers to the interactive
installation made as a complement to this thesis.
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Figure 17 — Still from the video (00:27). Note the tilted horizon line. (Screshot by the
author)

This animation starts off by showing a circle afefimen in the center of a platform. At some
point, one of them steps forward, causing the @tatfto start tilting in his direction (figure
17). Promptly, the remaining four men step forwasdwell, balancing the platform once
again by evenly distributing their weight. They eapthis process until all of the men are at
the edge of the platform, at which point they pesteo take out fishing rods from within their

Figure 18 — Still from the video (01:54). One of the fishermen reeled in a box, whihe
others were forced to the opposite side of the platform, to maintain balae. (Screenshc
by the author)
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overcoats. They throw their lines out, and soore ohthem gets a bite. As he is reeling the
catch in, his weight becomes such that all the neimg fishermen are forced to run to the
opposite side of the platform to keep it stablettA$ point we see that, surprisingly, instead
of a fish, the fisherman has reeled in a box (BgL@).

At first, the fishermen stay put to enable the dishan who caught the box to inspect it more
closely. But soon, one of the other fishermen i gnoup steps out, tilting the platform in
order to slide the box in his direction, effectiwstealing it from its original captor. Quickly,
curiosity is replaced by jealousy, as each fisheratteempts to investigate the box by himself.
Eventually, the box becomes such an obsessionoti&tof the fishermen becomes hostile,
cruelly pushing all the others off the platform.tBronically, his struggle for domination
made him forget the very nature of the world hedivn; in the end, he and the box end up
stranded in opposite sides of the platform, unableach each other (figure 19).

Figure 19 — Still from the video (07:19). The last fisherman and the box, stranded on
opposite sides of the platform. (Screenshot by the author)

The Lauenstein brothers’ film shows a group of pedpat failed to cooperate because their
goals became incompatible. Before the box, theyevadlr working together, enabling each
other to fish. But as soon as their individual goatame “get the box”, their collective goal
“maintain the balance to avoid falling” became s®lary, ultimately culminating with all but
one of the fishermen’s demise.

Balance the interactive installation, was first thougttas a different take on this same
world. The fundamental difference between the Itagtan and the film is that in the former
there is, at all times, one common goal: gettingai the “box. Still, as opposed to the
film's scripted narrative, the choice in the inEtabn remains open: people can either
collaborate in this common objective or interferghwithe system, preventing its fulfillment.

% This box is not literal, and should be understasdthe object preventing us from keeping the bzdan
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In a way, it's people’s decision on how to follohig objective that will becomBalancés
(installation) story line.

This duality in the film was reinterpreted to cange the installation’s goal. IBalance the
installation, the goal is to “get rid of the majle

But in order to give a context to this goal, it wasjuired to think of a way to physically
implement the project. To that respect, as a megkrical and interaction reference, we shall
cite artist’'s Scott Sona Snibe’s (1998) interactnstallationBoundary Functions

Figure 20 — Photograph of the installation. (Retrieved from
http://www.snibbe.com/images/projects/boundaryfunctions/sméboundaryfunctions_1.
JPG on 30/08/2012)

In this installation, the artist set a camera amcgector above the space we see in figure 20.
The camera detects where people are standing will@nprojection area, and sends that
information to a computer. The computer processes information and sends it to the
projector, which in turn projects on the floor lnéhat divide each participant’s personal
space. As people move, or enter and exit the projespace, these lines dynamically change
to accommodate them.

There were two reasons for including this work hérke first is related to its technical
implementation: as we will more thoroughly seehiagter 4Balanceuses similar technology

to achieve the same kind of detection. The secamtarns its simple interface: as it was
stated before on chapter 2, the floor is a verynaaiplace to deploy a projection: people are
naturally used to looking at the floor while acknedging each other. This work proves
precisely that; the prominent projection squareit@sv people’s participation, and even if
there’s nothing going on with the projection whesople come by, as soon as they set foot on
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the projection area, the installation responds)qugtis feedback system to teach people how
it works, and the dynamic between different peapieteraction to hint at its meaning. These
are definitely characteristics that we waBélanceto have: we want the project to be

immediately usable without any kind of prior knoddee or technological requirement, but

still require people to acknowledge each otherraadt accordingly. And because the focus is
in people’s relations, it is important that the gameither forces participants to stay nor
prevents them to get out; people should be fremmhoe and go at any time. In this regard, that
choice should depend solely on participants.

This freedom forms the voluntary participation cament of the projectBalanceinvites
participation without imposing it, but is still bagin creating relationships between members
of the public, since it relies on either collabarator interference: stances that in this context
can only exist between people in relation to offeple.

Moving on, we still required a format that coulctlude all the features referred so far. The
first game reference we chose wasilt 3D Labyrinth (FridgeCat Software, 2011), an
Android game (figure 21).

Figure 21 —aTilt 3D Labyrinth screenshot. (Image cropped and rotated by the author.
Retrieved from
https://market.android.com/details?id=com.fridgecat.android.atiltlite&hl=pt_PT on
30/08/2012)

Itself based in traditional wooden toyslilt 3D Labyrinthis a game where the player has to
maneuver a ball within a labyrinth in order to dibjin a specific hole. This objective falls
perfectly in line with the previously mentioned tged of the marbles”; players affect the
balance of a platform in order to guide an objecn exit. And iraTilt's case, the game uses
the Android device’s built-in accelerometer, sotttie action of tilting the phone causes the
game’s labyrinth to tilt in the same way, enablithg required indirect control of the ball.
Despite using a different technologyTilt 3D Labyrinthwas a reference f@alanceés rules;
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in essence, both consist of balancing a platforguide a ball to a goal. WitaTilt we could
also see examples of the kind of obstacles thdtidmipresent in such a gathe

It's also important to stress that we chose toresfee this game instead of the original
wooden toy becausaTilt is itself an expansion upon the toy that inspittedlhis game
explores its medium’s specific capabilities, addicmgmplexity in a way the wooden toy
couldn’t: in our opinion, tilting the phone to bate the ball doesn’t introduce anything over
the original, but dynamic obstacles and severalriaths with varying difficulties doaTilt
includes many levels with different obstacles. Ageom that, its top-down view was a good
clue on how the projection could look on the floarilt was also an important aesthetic
reference by providing a good starting point fog tiraphic representation of obstacles and
marbles.

But while aTilt presents interesting ideas on how to apprdzalance it's important to note
that it's complicated levels, while being at homeaismartphone, probably wouldn’t work so
well in the context of the interactive installatioNe can’t expect people to spend the kind of
time and effort required to play with precision \ehstill preserving the opportunity to freely
enter or leave, especially because a change inuimder of participants immediately requires
an adaptation in play style. Thus, the levels nbestnuch simpler thaaTilt, and also quicker
to play. Furthermore, there also shouldn’t be amgrruption between one level and the other:
the installation should always be running, withloading times or slow level changes. And
with these new problems in mind, we cite our l&fémrence: as it was already mentioned in
chapter 2, it is the classic gametris (Pajitnov & Gerasimov, 1986) (figure 22).
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Figure 22 —Tetris. Note the top left corner: 42 lines correspond to level 4. (Screenshot
the author)

3L There is, though, a relevant difference that shdu# mentionedaTilt 3D Labyrinth is composed of a
rectangular board, to better account for the Ardibévice’'s form factor. IrBalance we have a circular
platform, to facilitate public approach. Conseqlgrthe obstacles had to be redesigned to accaunthé
different form factor.
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In Tetris, the player has the ability to move left and rightl rotate falling blocks, and has to
do so to stack those blocks in order to form hatiablines. Once the play area is fully filled
with a horizontal line, that line will disappeagalving more space for blocks to fall into.

We choseTetris because of the elegant way it solves the aforaoresd problems: players
need blocks to form lines, but at the same time,ntiore blocks, the more cluttered the play
area becomes. If the player is doing a bad jobrg&mizing blocks, the game becomes more
unwieldy. The play area’s clutter becomes thus atsmdication of the player’s performance:
a feedback system.

Adapting the same way of thinking Balance as more marbles come in play, the probability
that one of them will fall in the hole is highetthmugh if that happens, it will probably be
more due to the marbles’ collisions with each othan to participant input. In fact, obstacle
excess also diminishes precision and freedom ofemewt, making it more difficult for
people to maneuver them into the goal. Likewise,game play clutter becomes a feedback
system.

Also, in Tetris when a player scores ten lines, the level goesmg consequently the game
becomes harder (blocks fall quicker), but the meiceplay so far remain in play. On one
hand, a new level doesn’t mean a new start, buhemease in difficulty. On the other, the
player’'s history, the pieces that fell since heateth playing, remain uninterruptedly in the
play area, acting as a feedback system. This @ésaaisther important feature that we wished
to implement inBalance a sense of uninterrupted gameplay that keeps antmunt the
player’s history thus far. In order to implemenisthwhenBalance participants manage to
take ten marbles to the goal, a new playing boardes up?, while the excess marbles from
the previous fall into the net

These were the main references from wiBafancemore closely stems from. To summarize
this subchapter: we wanted to propose the cooperatiallenge seen in the Lauenstein’s film
Balanceas a goal, to foster relation within participaotghe installation. In order to do so,
we referred taBoundary Functiongs a good example on voluntary participation; napse
interface that allows for the easy and casual natean of people. We then lookedaKilt 3D
Labyrinth for inspiration in rules, obstacles and aesthetisally, we looked at the classic
Tetrisin order to further improve the installation’s iogmechanic and feedback system.

This concludes the expository component of ourishd$e next chapter will be devoted in its
entirety to our interactive installatioBalance We will cover every aspect of its production,
from its technical choices to the problems we faeagband on its conceptual component and
discuss our achieved results.

%2 This doesn’t necessarily mean a more difficuleleThe installation was made to be in a publicspapen to
all kinds of people, and we can’t expect the sakilisdrom a six-year old child, a sixteen-year dé&knager,
or a sixty-year old adult, for example. But we wbuakrtainly be amiss if we didn’t try to make thestallation
interesting for all of them. As we will more clogedee in chapter Balancefeatures an adaptive difficulty
system, meaning that the more efficiently peopéy pthe harder the game gets. Conversely, if d j[@oves
to be too difficult, the next one will be easier.

% Although, since the marble’s movement is diredigda physics engine, there is always some unpeelity
associated with it: it might happen that when a fexel comes up, the marbles get thrown out ofpflagform
instead of passing on to the next level. This aheidl be further explored on the next chapter.
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4 Balance: Process and Results

In this last content chapter we will focus mainly ahe final project,Balance the
materialization of the investigation made thus famd an attempt to show that, although
sometimes seen as different and incompatible woddsand games share a common ground
that can be explored to enhance both participai@hengagement.

Before we move on, though, we should take our tionéefinitively describe the installation,
S0 as to provide a clear purpose for all the stepwill describe throughout this chapter.

Figure 23 — Picture ofBalance, our interactive installation. (Photograph by the author)

Balance(figure 23) is an interactive installation. Its sh@vident manifestation is a projection
on the floor, a big projection of a platform withhale in its center. Periodically, virtual
marbles will fall from above on this virtual platfo. At any time, participants can step on the
projection, and thus on the virtual platform. Thigl cause the virtual platform to tilt, as if
the participants were actually stepping and applyireir weight on it. By tilting the platform,
the marbles on its surface will of course moveaaonsequence of gravity. By using this
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input method, participants can then position théweseso that the marbles are drawn to the
center of the platfornrBalance as well as all other final projects of the fowmu8d and Image
master’s specializatioris was publicly exhibited on thé®®f May 2012.

Throughout this chapter, as opposed to the prosess been following thus far, we will
provide a much more technical explanatory narrabioiine work process than an expositional
theoretical component. It will of course, neverdssl, resort to previous examples and
concepts in order to better explain and justifyhdoinctional and aesthetic choices throughout
the project.

We will start by approachinBalancefrom a technical standpoint. At first we will apaé the
technology it comprises, both hardware and softwate will then move on to detail how this
technical apparatus is put to use, by further emplg Balancés appearance and
functionality. Finally, this chapter will end withn analysis of the single most fundamental
pillar of the installation: the public. In the lamibchapter we will study the public’s reaction
to an installation that is essentially made forntheand discuss our results: does the
installation actually succeed in fostering relasioip, or does it fall short on its objectives,
and why do we think either of the outcomes took@la

And now without further ado, let us then start Bplaining the technology behirigalance

4.1  Technology

As previously said, in this section we will explaand justify each of the technical aspects
that compose the installation we developed. We stdirt with its physical format — the
hardware we used and how we installed it in theaeodrof the exhibition — and then move on
to the software implementation, by explaining thel$ we used, and the most important steps
of the development process.

4.1.1 Building the Box

An important choice made from early on in the peojeas that in order to maximize the
installation’s effectiveness as a relation catalytst presence must be very focused on the
objectives at hand. As such, we wanted to m8aancés necessary technology as
unobtrusive and inconspicuous as we could. As pusly said, the core of the installation’s
mechanic is a tilting platform. Providing a reaabbrm that people could stand on quickly
looked like a very expensive (both money and loggstvise) endeavor, not to mention the
lack of accessibility or even possible danger ahsan object. If we wanteBalanceto be an
inclusive work, it had to be perfectly safe andnm@nious for people of all conditions and
ages. And in the previously mentioned Scott Snil#98) installationBoundary Functions
we found a very viable solution for this issue:caerhead projection with a camera to detect
people’s movement. As we stated before, mainlylapter 2, the floor is a very natural place
for a projection, since people are naturally usedobk where they're going while still
remaining aware of their surroundings. And of ceursith no real platforms or tilting floors
the installation is perfectly safe.

% The four specializations are Animation, Cinema Andiovisual, Digital Arts and Sound Design.
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In order to implement this solution, then, we hadfind a way to attach a multimedia
projector to the ceiling in such a way that it wbplroject on the floor. Apart from that, we
also needed an overhead camera for the detectidra aomputer to process both the camera
and the projection’s images.

Our solution to that problem started by focusingtlo@ projector. A multimedia projector is
obviously much easier to set on an horizontal pmsihan on a vertical one, but we needed it
to project vertically, to the floor. Fortunatelysopecting on a mirror tilted forty-five degrees
from the ground can easily solve that problem

And since we needed to build a platform to holdhltbie projector and the mirror in a high
place, we might as well make it so it also holdsrémaining material we need. The detection
requirements were just a very small and light cafieand we chose an Apple Mac nithas
our machine so that our setup was small and ligbtigh to be easily hung to a ceiling. As
soon as we had all the required measurements wea veooden box built, tailored to the
specific size of each of the components of thegatqffigure 24).
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Figure 24 —Left: Box schematics. Right: Proposed arrangement. Note the camerader
the box. (Images by the author)

The box was designed to be as compact as posadd@) we stress the importance of hiding
the technological component of the project in @mist and inconspicuous manner. However,
our effort for a compact container might have bercessive. Striving for the elimination of

empty spaces, we failed to consider enough exwwenyavhen the box came to our hands,
there wasn’t enough space in the back of the pimjéc plug the necessary cables. Cutting an
opening on the back of the box easily solved tmablem, but as we tried out our setup for
the first time, another issue came to our attentilo@ mirror did not sit at an exact forty-five

% The image will be reversed and, of course, midpkeit that's easily corrected in the projectorgaptions.
This method has the added benefit of enabling thggtion to be slightly bigger, due to the extiatahce
from the projector to the mirror that it has toveh

3% Computer vision, the acquisition and processingisial information by a computer, typically usesywsmall
cameras with low resolutions. This process wilelsplained in more detail further ahead.

37 Apple Mac mini 5,2 mid-2011.
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degree angle, but at a slightly more acute oneaAssult, the projection was not being
reflected directly below the box as we predictad,dome space in front of it.

Figure 25 — Horizontal offset of the projection in relation to the projector. Thered line
projects the center of the projection origin on the floor. (Photograph by theuthor)

While this wasn’t a problem for the projection lfs¢he placing we chose for the camera
wasn’'t ideal anymore. This projection offset methait if the camera were to be placed at its
previously designated place, it wouldn’t be abl@toperly capture the whole projection area.
But before being able to properly understand whg, meed to explain in depth how the
detection in our project is made. The next subavapill explain in detail the fundamental
aspects of participant detection in our installatio

4.1.2 Computer Vision

In order to know where people were standing invilteal platform, we had to find a way for
the computer to detect their position and use adply weight on it. As mentioned before, we
did that with a camera, through computer vision.
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Computer vision is a broad term that concerns theaV acquisition, treatment and processing
of video images in order to extract data. The dagaeeded was the participant’s position on
the projection.

In its essence, the process is not very differeshfthe one used on optical tracking multi-
touch surfaced: a camera films the back of the surface, and apcen tracks user’s fingers
from the video-feed. Such information, like numbed position of fingers, is then routed to
relevant applications that react on it. These malich tables are notable for the use they
make of infrared (IR) light. In a typical diffusétlmination multi-touch tabi& (figure 26),

IR lights are placed underneath the projection,agas an IR sensitive camera.
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Figure 26 — Schematics for a rear diffused illumination multi-touch téle. Although not
shown in the image, the projector sits by the camera, projecting from li@v on the
diffusor material. (Retrieved from http://wiki.nuigroup.com/Diffus ed_Illumination on
20/04/2012)

The light from the IR illuminators lights up usefiagertips (figure 27), and when a camera
captures that image, the computer can analyzefindats brightest spots; blobs. This process
is called blob detectidfi and in tandem with the next step, blob trackini is possible to

% A multi-touch surface is a surface — often a tablaat somehow senses fingers or other objectstitar in
direct contact with it. There are many ways of pwdg such a surface (capacitive touch screens imsed
smartphones are examples of multi-touch surfaees) optical tracking is one of them.

% There are many methods for building optic multigb tables (as of 20/04/2012 a number of these are
explained at http://wiki.nuigroup.com/Hardware). V¢hose to describe the diffuse illumination method
because it is the one that more closely resembéesdtup we used in the installation.

“0“process of picking out bright areas of a camerage and somehow relaying them to a computer asch t
(http://wiki.nuigroup.com/Multi-Touch_Terminologyna20/04/2012).
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extract the position of each finger relative to ginejection, enabling the computer to respond
appropriately.

Figure 27 — An example an image produced by a rear DI multi-touch table. (Re&ved
from http://wiki.nuigroup.com/Diffused_Illumination on 20/04/2012)

The usage of infrared light is due to two crucadtbrs. First, if the camera were sensitive to
visible light, it would also capture the computgri®jection, which would make proper finger

detection much harder, if not impossible. Secondgesthe used light wavelengths are
invisible to the human eye, it is possible to aately light the capture area without adversely
affecting either the projection or the user.

After explaining the inner workings of this methof multi-touch surface it is easy to
understand how the same technology can be apliedrtinstallation: in our case, in lieu of
fingers we had whole people, and as a surface wehefloor itself, but the principle and
challenges remained the same. We required ampitniggon people’s head and shoulders, so
that they could be easily captured by an overhBachimera.

In order to circumvent the need for IR illuminatassin the explained example, we thought of
taking advantage of the motion capture sttfdiwesent on the School of Arts’ campus. Since
the studio has a lighting grid, hanging the boxhvaur material would be remarkably easy,
and since it operates with infrared light, we thiotudnat the entire area would be intensely lit
and thus, perfect for our detection.

In computer vision, strong and even scene lights@f the utmost importance. Since its
purpose, in this case, is to provide means to teagser input, blob tracking has to be as fast
and accurate as possible. Good lighting helps dnh@eca distinguish between actual blobs and
other informatiof’, and minimizes the need for processor intensivé @me-consuming
image corrections. If there is any noticeable tlagebetween input and reaction, the illusion
of stepping on a virtual platform is lost. Like ause click that takes a second to register on a
button: although small, the time frame is enouglbring to evidence the causality between

L “Assigning each blob an ID (identifier). Each frarwe try to determine which blob is which by conipar
each with the previous frame.” (http://wiki.nuigmaom/Multi-Touch_Terminology on 20/04/2012).

“21n 2011 a motion capture studio was built in tH@Rs facilities. This kind of studio is oriented fanimation
production, allowing a person wearing a body sitiied with reflective markers to be detected aratked
three-dimensionally by an array of cameras, thuswatg for a computer to capture a real-life acor’
movement and use it in virtual characters.

3 Such as image artifacts, noise or the palms afaikands (when only the fingers are required).
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mouse click and button press, instead of intuifiv@passing it as “clicking the button”. In
order to optimize this process, blob tracking isally performed with very low resolutions
but very high frame ratés a smaller image translates into a quicker anslgsid reduced
processing time, and a faster frame rate allows fimore continuous and fluid feedback from
the application. Because of this, the ideal canferaour project was not a very high-end
camera, but a small and reliable Gh&Ve already had a good choice in our workspace: a
Unibrain Fire-I digital board camera. This is a #nack and whité® Firewire camera that
comes with interchangeable leri¥e®espite running at just 30 fps, a relatively ltrame
rate for blob tracking, the included lenses havgoad aperture value of f-Z% which
translates into low camera noise and good usagedxisting light. While this camera is not
an IR camera, like most, if not all digital caméPagts sensor is also sensitive to infrared
light. In order to use it for our purposes we nekette filter out all visible light from the
image, letting only infrared light pass. Surpridinguch a filter can be easily fashioned out
of developed overexposed film or a floppy disk
(http://www.brighthub.com/multimedia/photographyieles/43805.aspx on 30/08/2012). By
positioning a square of either material over thesee visible light will no longer reach it,
effectively turning a regular camera in an IR caangure 28).

In spite of our tests with IR LEDY revealing similar performance with both filtersew
eventually chose the film.

Confident on our setup, we moved on to mount itl@studio. But unfortunately, we were
met by a disappointing lack of performance: our eamnwas almost unable to detect the
studio’s lighting. The reason came as a clarifaratirom Vicon’'s (the motion capture
equipment supplier) costumer support: the studjbtiing operates on a different wavelength
than the LED’s we tested the camera'offhat meant that our filter was inadequate fogesa
in the studio: it was filtering out most of theuithination, producing a very low-quality
image, impossible to use for our detection.

4 Frame rate is the speed, measured in frames pendieat which a video camera captures imagesamédr
rate of 25 fps means that every second the cama&es 25 pictures, i.e., the camera takes a picveey
twenty-fifth of a second (0.04 seconds).

% In our case the detection was being performed @2@& by 240 resolution at 30 fps. As a means of
comparison, the 1080p24 standard, a common FulfdiDat, uses a resolution of 1920 by 1080 pixelg4at
fps.

“In IR tracking there is no benefit in using a catamera: since we are just detecting a singlé tigtvelength,
light intensity (bright or dark) is all the inforiien we need.

" There is usually no mechanical zoom function iohssmall cameras, so the only way to change the die
view is by changing between different focal lenigthses.

“8 The aperture of a lens is literally, how opernirits is. Small lenses don't usually have a way hange it. A
high aperture value (i.e. a small f-spot numbee 11k8) means more light will hit the sensor, at¢hst of a
more shallow depth of field.

49 cameras that block IR light typically do so thrbube application of a filter on the lens, pregigeécause the
sensor can still detect it.

*0 Light Emitting Diode. A LED is a very efficientettrical component capable of emitting a reasonaivieunt
of light with a very low energy cost.

51 780nm versus the 850nm of our LED's.
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Figure 28 — Our Unibrain Fire-I without the lens support and the film square we used ¢
an IR filter. (Photograph by the author)

But as we will now see, although at first this setowas met with disappointment, it was
actually a boon that steered us towards a betfoaph.

We finished the previous section by stating thatbse of the projection’s offset, positioning
the camera directly under the box was not an isi@attion. Now that we have finally finished
explaining how the camera detection works, we aashetstand why. Let us recapitulate our
problem: since the mirror was tilted in an angleaben than forty-five degrees, the projection
was not being reflected directly under the box, d&tuan offset position from it. Thus, if the
camera were to be placed facing down under the Howould not capture the whole
projection. In order for the camera to be ableaptare the whole projection, it would have to
be tilted to compensate for the projection’s offseftich would result in a distorted image.
While that would mean a less than ideal scenanidhfe detection, we were hoping that the
ample light we were expecting from the studio wocddinterweight the detection quality to
an acceptable level. As it didn’t, at this poing Wad two choices at our disposal: either we
produced an appropriate filter, or used anothét ksgurce.

In spite of producing ample IR light (as proven using the motion capture equipment as
intended), the studio’s light sources themselvas,td their wavelength’s proximity to visible
light, produced a dim red glow. This glow is petfewisible with ambient lighting, and in
the low-light conditions required by the projectianwould be far too conspicuous to be
acceptable. In the studio there are ten illumirstsurrounding each of the ten camera’s
lenses. For an unsuspecting visitor, the resultldvba at the very least intimidating: average
people that walked in on the exhibition would see ¢ameras circled by red halos pointed at
them, and such a nuisance certainly clashed direeih our wish to hide technology.
Ironically, once we fully realized its implicationsne of the reasons that led us to choose the
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studio for our exhibition in the first place was temger justifiable. Still, our other main
reason — the lighting grid — allowed our next move.

IR LEDs

COMPUTER |

51 CAMERA

PROJECTOR]

e MIRROR

Figure 29 — Left: Schematics for both platforms. Right: Implementation of he second
platform. Note that the IR LED light is only visible because our photo canma was
unfiltered — it is not visible with the naked eye. (Images by the author)

Instead of using the studio’s lighting system, @k lback to our tried and tested alternative:
the very LED array we had used on our f&stShis array was made up of four connected
boards, each fitted with twenty-four IR LED’s, ands capable of a very significant light
output. Its modularity allowed for flexible lightigdribution, and the sheer amount of light
sources was more than enough for very good detectinditions. Now, coupling the need to
position the camera aligned with the projectiorhwiite need to position our IR light sources,

Figure 30 — Screenshot of our camera's feed. The blue and purple lines &@emmunity
Core Vision's (a software toolwe will introduce and explain ahead) indications. Note th:
this screenshot was taken with ambient lighting and the projection on thfloor: both

invisible because our camera was sensitive only to IR light. (Screenshot)

2 We should thank Joana Gomes for unknowingly stpglyhe LED array. They were salvaged from now
unused equipment from a previous project of hers.
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we decided that the best course of action woulthbeise of a second platform (figure 29).

Arguably, maybe the ideal positioning would be isgttthe light sources around the
projection area facing its center so that lighth@ligh weaker in intensity, would be uniform
from all sides. But in our tests, our method of @antrating all the LED’s straight down on
the projection area yielded very efficient andaiele results (figure 30), with the added bonus
of keeping the wiring and setup much more manageabl

After this lengthy explanation of the visual aspgeat the installation there is just one more
feature that we must explain before moving on t® sbftware component of the project.

Apart from the projection, the installation alsatigres a strong audio component. In this last
section, we will describe the sound hardware wel use

4.1.3 Audio Setup

Up until now, we have described the issues we facedthe solutions we found regarding the
visual side of the installation: the projection ahé video tracking. But the installation also
includes an important audio element. In accorddooghat we’ve been doing, here we will
only mention how we implemented it physically, amdthe next subchapter, about the
appearance and functionality of the installatiore will explain in more detail how we
approached sound effects in our installation.

In Balancewe opted to include positional sound, meaning Weatvanted to provide an aural
experience that allowed participants to identife tbhysical origin of sound around the
projection. To that effect, we needed various awtiorces on different locations. Weighing
the desired effect and the implementation diffieslt we decided that four speakers would be
enough.

Many problems arose because of this decision, thoQge of them is the physical difficulty
of setting four speakers around the projection:aaétathe speakers had to be powered and
connected to the computer, and that required laides, access to a power source and an
audio interfac®. Furthermore, all this material would also haveb® inconspicuous and
small, in order to maintain the discretion we triecachieve with the whole installation.

We started addressing these problems with thefamtelissue. A simple external USB sound
card, a Trixes External Sound Card, worked perfgttWe chose it because of its small size
and affordability. The fact that it features thjaek outputs means that we could connect up
to six speakers. Next, we needed to think aboutsfieakers themselves. Because of the
significant distances, it was impractical to usgutar pairs of computer speakers, since
typically these have relatively short wires. Ancaddrom the audio cable’s length, we also
had the power cord’s length to worry about, whicbuld result in an unwieldy amount of
power extensions. Fortunately, we were able toigeoa solution that solved both problems
at the same time. By using four X-Mini v1.1 CapsBfeeakers we could easily provide proper
sound from four different sources. These are ptatgpeakers that in spite of their small size

*3 We remind that our computer was an Apple Mac ritiat only features one combined jack and opticdiau
output. In order to connect more than two speakkese has to be an external interface of some sort

** Thanks to Alexander Thomas' (http://www.dr-lexdmffware/cm6206.html on 30/08/2012) sound output
activator. Thomas’ software allowed for the usetted sound card, despite the fact that it is noiciaffy
supported under Mac OS X.
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provide adequate sound quality and volume for aumpgse. Besides, since they have internal
batteries, we were able to overcome the need faepsupply®.

Having now an audio interface and appropriate spsakve now only required a means of
connecting both, which was easily achievable wabuftar 3.5mm jack cables. Each sound
output on the sound card carries two sound chanBatse we required four channels, we
would have to split each output into two separdtanaels. This means that, for example,
from the front output, we need to extract the froght and front left channels independently,
and connect each to a separate speaker (figure 31).

O @\\ SPEAKERS

PROJECTION

® Q=

Figure 31 — Schematics for the sound setup. (Image by the author)

In order to accomplish that task, we decided it wame cost effective to make our own
splitters and cables: two male stereo jack plugseot to the sound card and each of them
splits into two left and right female jack plugso €ach female plug we connect a male to
female jack extension, and finally to each femake eonnect a speaker. Since we were
making the cables, we were able to adjust thegtleto prevent too much clutter. Finally, all
that was left was securing the speakers in thaipeaetive places: a task made easy again
because of the lighting grid.

> The speakers lasted around twelve hours with ehahge, which was more than enough for our onetnigh
exhibition.
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And here we finish the hardware description of purject. But before moving on to the
software side, it is important to briefly review aththis hardware analysis consisted of. We
started by the very practical side of how we cos&ture the material needed for the
installation — namely the projector, computer amel¢amera — in their appropriate places. The
projection offset issues prompted us to explain heg employ computer vision in our
project, and the construction of the second platfdfinally, we described the components of
our audio setup.

In order to finish the technical description of quioject, then, all that remains is to describe
our approach to software: the tools we used inwatjon with the hardware.

4.1.4 Software

After having finished the explanation of the hardsvaide of the project, in order to finish its
full technical description it is necessary to foarswhat lies within: the software that puts
this technology to usé We already dipped our toes on this subject wherexplained how
computer vision is used iBalance but as we will see, that is just a subset offit@ect’s
component¥. In this section we will start by analyzing thesseal stages of our project, and
explain the different layers of software we reqdifer each one — a list that was fortunately
very short, since the fewer tools used, the mane &nd familiarity is possible to create with
each of them.

As we did on the previous chapter, we will try fgpeoach this matter with a very functional
point of view: instead of focusing on the tools, fweus on the task for which we need them.
We will start, then, by trying to look &alancewith that in mind.

First and foremost, since we are talking aboutndéeractive installation that attempts to apply
a game lens to digital art, it is a given that we going to need programming to manage
events and behaviors, as well as keeping scoremanduring performances. To this layer we
shall call the logic layer. Next, iBalancewe have a platform, seen from above, where
marbles fall. While the platform is projected iretfloor — a two dimensional surface — and
the marbles movements occur only horizontally aredtically relative to that plane,
participant’s weight is applied on a third axiorr above. Sense of depth and perspective is
fundamental to understand the tilt of the platfois. so, we will need a three-dimensional
graphics engine to depict them. Functionally, wk a&so need the marbles behavior to be as
accurate as possible. Animation and movement ahmeore important than graphic photo-
realism in our project: if the installation reaets expected, it will be much more intuitive for
the participant to understand how it works. So wk ne@quire a realistic physics engine: a
software layer that simulates physical forces Igtavity and drag, as well as collisions
between objects. As we’ve seen before, proper setfedts and virtualization also help the

%% It is important to acknowledge that apart from thehnological aspect of the installation, sevether tools
were used for the content production: graphicsoesliafnd 3D modeling software, for example. We iefra
from mentioning them here for organization purposes mentioned in this subchapter’'s introduction; o
concern here lies with the technology present énitistallation itself, in the artwork. In the nextbchapter we
will explore the content production and logical @nrworkings of the installation, and there othexigowill be
referenced as needed.

" And as we will soon explain, a fairly unimportamte for this document, since because of its coniyleve
didn’t approach this task at all, relying insteadam already built tool.
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participant in perceiving what's going on in thestallation, so we need a positional audio
engine as well: a software layer that modulates disttibutes sound for several speakers
around the room. Finally, we have the interactiayel: as we explained before, we need
computer vision software that detects player’s jpmss.

LOGIC —

3D ENGINE —
_ UNITY < TUIO CCV —— COMPUTER

PHYSICS _| VISION
ENGINE

SOUND __
ENGINE

Figure 32 — Diagram of the different software layers we are using. (Image by the thor)

In this quick analysis, we realize that there are @lifferent layers of software that we’ll have
to think about, as well as a means for them to camoate with each other. But even though
all these stages of planning and execution may sasyndiverse and complex at first sight,
truth is we chose a tool that provides an answentwst all of them. Appropriately, as our
theoretical process started with a game lens tawart so the practical component of this
thesis is based on a game tddhity (Unity Technologies, version 3.4) is a game engine
meaning it is a software tool designed specificidlymaking games (figure 33).

<) Balance.unity - Balance6 - PC and Mac Standalone

Figure 33 —Unity. (Screenshot)
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BecauseUnity is aimed for professional-level game design, rieadly includes most of the
software layers we neetltnity can handle the logi¢, 3D graphics, physics simulation and
positional audio layers. And because all thesertagee handled by the same tool, there’s no
need for external communication: for example, thHe/spcs engine calculates marbles
movement in 3D space, and their position is usezhlculate the sound modulation.

But we still need an answer for the interactioretayVe needed to find an external computer
vision solution and a communication protocol tHitves that information to be sent tnity.

Building our own computer vision tool was a chafjenwe never saw fit to attempt to
overcome. Not only it would be too time consumimgl averly complex, it would also be
very redundant. Resorting once again to the siityldretween the detection system we
require and the one used in optical multi-touchfasas, it seemed logical to use the same
software tools as well.

As was the case with the hardware part, our approas based on the same tools as optical
multi-touch surfaces: we relied ddommunity Core Visiofffigure 34) — a popular open-
source computer vision software also known &€V, or previously as tbeta
(http://ccv.nuigroup.com/ on 30/08/2012) — for pApant detection, and thagUlO
communication protocol it uses to integrate it vithity.

e e Community Core Vision
Source Image Tracked Image

Source Image| |sHow ouTuNes (0] | sHow o= 1) Tracked [mage | | TrAck praw BLoss

% IMAGE THRESHOLD: =1 MOVEMENT THRESHOLD: 2
USE CAMERA | FREMIOUS CAMERA MEXT CAMERF . 1 -

| EUsEERED | MIN BLOB SIZE: T MA¥ BLOE SIZE: 157

Background Smooth ] Highpass B Amplify

REMOVE BG (B] SMOOTH: & ELUR: 15 AMPLIFY : 200

| DYHAMIS SUBTRAGT

LEARN SFEED: 12 E + NOIZE: &

Figure 34 —Community Core Vision, or CCV. (Screenshot)

% Unity allows scripting in JavaScript, C# or Boo with ngerformance impairment

(http://unity3d.com/unity/engine/programming on @®2012). At first we started implementiBglanceusing
JavaScript. Because it is, in our opinion, a simpled more forgiving language, it helped in eathgss while
still building up familiarity withUnity. At a later stage, though, we ported our JavaScdge to C# in order to
conform to the external libraries we used. Thisiglen was not motivated by technical problems, etause
it was easier to understand and maintain the prdjgovere all in the same language.
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The TUIO protocol is an open framework designed to transmith events from a video-
tracker to arulO client (http://www.tuio.org/ on 30/08/2012). Insesice, th&UIO protocol
specifies a set dSC® messages that carry parameters like blob positielocity or size
from a TUIO tracker — the detecting program — tordlO client — the program that will
receive and treat the information. In our case,ane using it to transmit blob information
from CCVto Unity.

But while CCV already support3UIO natively, Unity doesn’t. Fortunately, there are open-
source TUIO implementation® available on the official TUIO website
(http://www.tuio.org/?software  on  30/08/2012).  Afte testing both uniTUIO
(http://www.xtuio.com/index.php/projectsmain/utuiam on 30/08/2012) andinity3d-tuio
(https://code.google.com/p/unity3d-tuio/ on 30/@&/2), we opted for the latter; as we will
explain in the next subchapter, we had to editlittrary in order to add some functionality,
and Mindstorm’aunity3d-tuiowas, in our opinion, more organized, thus fadilig this task.

And it is at this point that we finish explaininget different software layers that make up our
project. We started by evaluating the project'svgafe needs, and choosing tools that could
cater to them. For the video-tracking componentciwveseCommunity Core Visiothat in
turn uses th@ UIO protocol to communicate participant position. Résg to unity3d-tuiq

we were able to put thdnity game engine on the other side of the communicditen and
thus have participant information integrated willtee remaining software layers.

This subchapter finishes with this software analyand thus concludes the explanation and
justification of the technological and physical esis of our interactive installation. After
describing the challenges we faced with the physicdallation and the tools we chose to
tackle the software part, we will now move on t@Kmg at our work from a different
perspective.

The next subchapter will concern a very differagi¢, and be organized in a very different
way. Instead of describing technological choices,will focus on aesthetic and functional
choices: how the project looks, sounds, feels aglthves. And we will also finally fully
explain how we applied the theoretical componenthefthesis on its practical component:
how we used technology to create relation.

4.2  Functionality

Tools are used to accomplish tasks, and up until we have been talking more about our
toolbox than the tasks we are using it for. Thdt @hange in this subchapter. This section
will focus onBalancés content: on one hand its graphical and auralpmments, and on the

other the way it responds to users. We chose tt tteese two modules independently
because in the context of the installation theywesrvery distinct purposes. The project’s
appearance had the main purposes of inviting thecimant to the installation, providing a

welcoming first contact and teaching him how thejgxt works. Its mechanics, on the other

*9“Open Sound ControldSQ is a protocol for communication among computsesind synthesizers, and other
multimedia devices that is optimized for modern  wueking technology.”
(http://opensoundcontrol.org/introduction-osc or082012)

0 TUIO implementations act like external libraries th#bw the reception ofTUIO messages in a given
software or programming language. Both mentiodady TUIO implementations are written in C#.
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hand, were thought more to maintain this initiafj@gement and provide unobtrusive ways
for other people to join in. Of course this separashould never be understood as absolute,
and as such, we will clarify how both modules coenpent each other as we explain them.
With this in mind, the same way that a participaindur installation would start by seeing and

hearing it, we will start by explaining the creatiof the visible and audible aspects of

Balance

4.2.1 Appearance

We have stated many times before that we wantdudi the technology behirBlalancein
order to better focus on what we actually wantitovs That decision finds reasoning on our
wish to present a simple and clean interface —tbaewould make the project immediately
accessible and understandable to everyone. Thibyshe only clearly visible component of
the installation is the big projection on the floBut this decision obviously also extends to
the content of the projection itself; it is, as sad before, the first thing participants see. We
need to display a platform with a hole, marbles #va dropped on it, and obstacles to make
dropping the marbles in the hole more challengirige very first decision we took right from
the beginning was to use a circle instead of thesgshaped platform that can be seen in the
Lauenstein’Balance(Balance, 1989). A circular platform allows for pé®to gather around

it more easily, thus enabling and inviting a higkdegree of participation and engagement.
And since the weight calculation is radfalit also ensures an homogenous weight
distribution; if it were a square platform, starglion a corner would apply an exceptionally
stronger weight than in any other place along iime ©n a circular platform the whole rim is
at the same distance from the center, producing mpidictable results when affected by the
weight, making it easier to understand the intexfdt was also set from the beginning that
there would be no other visual elements, like aescounter or a background color: as we
will better explain when we discuss the project'scimanics, score counting is a feedback
system that we think is inappropriate for our pegjend using a black background hides the
projection’s limits — only the platform is seen the floor — further contributing to hide the
technology used.

But while the general appearance was quickly degilew the platform would be depicted
wasn't. In spite of seemingly simple, the graphisigle to follow was an area we struggled
with in early stages of development. It was diffido foresee exactly how understandable the
project would be, seeing that throughout most ef work process we could only see our
results on a computer monitor or, at best, progeote a wall. We already knew that the final
projection on the floor would be easy to find awdK at, but noticing the projection is
something very different from understanding how pihgject works. Initially one of our main
concerns resided on depth perception. Since foggted on a flat surface, we were thinking
of ways to make the fact that the platform coulditi three dimensions obvious, and after
that, ways to provide meaningful feedback on howcimit is tilting, so as to be intuitively
controllable by participants. Our first experimemtded up being an exaggeration of visual
aids, precisely to try to understand which oneskedbetter (figure 35).

®1 The farther away from the center the person staimésgreater the downwards force to be appliedhen
platform.
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Figure 35 — Early experiment onBalance's visuals. (Screenshot)

The first of such visual aids was applied to thebies. At first we tried to depict a glass
marble with a pulsating light source within it, @gting the light variation to draw attention,
and thus make it more visible. As it turns out, pldsating light made it hard to understand
the marbles’ size and shape, making it harder idrob

In regards to the platform, we mainly experimentgith three components, the first of which
was the lighting. We position two spotlights abake platform, lighting it from each side at
an angle. We also applied a very shiny materiath® surface, in hopes it would help
understanding how light was hitting it, and consadly in understanding its rotation. The
second component was the usage of drawn shapdsmutface itself, so that perspective
deformation could better convey which side of thatfprm is further and which is closer.
Finally, we went as far as to draw two arcs to espnt the rotation axes the platform rotates
by; since they cross directly above the centehefglatform, if the platform rotates it would
cause the crossing point to offset from the cepnfethe projection. We quickly realized,
though, that in fact almost all our attempts resiiin an excessive amount of information —
excessive to the point that even individually theksments made the interface too confusing.
The axis introduced more visual confusion than fiomal simplification; because they were
visually distracting, they actually made it moreffidult to understand the platform’s
movement. The same happened with the shiny textwteonly it didn’t seem to contribute
significantly for depth perception, the contrastween light and dark was so pronounced that
it actually decreased visibility, making the magblearder to notice. Finally, the circular
shapes on the platform also proved excessive; indgerspective distortion was noticeable
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(although not very much), it was in no way morephdlthan the perspective effects present
in the walls. In fact, the shadow and perspectiaeations on the walls were by far the best
visual indication; because it's such a natural egunence of the platform’s movement, it
didn’t seem to cause any confusion, being intuigivederstandable.

After realizing that the use of realistic phenomenia this case, lighting and perspective —
greatly improved the platform rotation’s readalilithe first decision we took was making
these effects more noticeable by making the walle??. The second decision was trying out
the same approach for the platform’s static appearas well — mimicking real wood by
using wood textures, as is done in our referemtét 3D Labyrinth (FridgeCat Software,
2011) and can be seen in figure 36.

Figure 36 —Balance's second graphic iteration. (Screenshot)

As expected, the use of realistic textures madelditéorm easier to understand as a wooden
platform, making its function more obvious. Butrihevere some interesting surprises when
we addressed our issues with the marbles. As weriexented with realistic metal materials,
we discovered a very artificial but more interegtimay to depict them. By heightening the
material’s specular reflex, the marbles could been® appear much brighter, more visible,
and with stronger profile, thus solving all our yims visibility problems — because they
would reflect more light, they would be perfectligible even in the platform’s darker spots.

%2 Note that at this point we were still experimegtinith the polygonal resolution with which the veaivould
be depicted. We chose not to needlessly optimipengéry before striking a final graphic languageafl$the
reason why in the first two graphic iterations somadls don’t seem round at all, but do in the tase.
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But while we were satisfied with how the projectswaoking when it was still, this solution
still presented some flaws when the project wasinghand all these elements were moving.
The lighting worked well with the walls and surfaoeprovide good depth perception, but the
added detail of the wood textures proved to beh8ligoo distracting. The same way, the
marbles were now perfectly visible and thus enabledtional and perfectly understandable
interaction, but because of their uniform surfdeeytdid not look as if they were rolling, but
instead sliding. The attempt to solve these problestulminated in the final graphic
installation we went through (figure 37).

Figure 37 —Balance's final appearance. (Screenshot)

Unity, the game engine we were using, includes bundienl $shadefS that proved perfect for

our purpose. Using such shaders it is possiblemplgy the light shading, leading to much

simpler but still understandable lighting effedtsis also possible to outline the graphical
elements as if with a pen stroke, contributing vpogsitively for their apprehension. So
instead of realistic textures, we opted for smaattiaces and brightened the overall platform
look®, while still using a wood related color paletteisitrue that the platform’s material was
slightly less identifiable now, but the sacrificeasvworth it, since it resulted in a much
simpler and pleasant appearance that remainedstemisiregardless of the platform being
moving or still. Lastly, we also changed the masbbppearance to include a slightly rough

® In computer generated imagery, a shader is a piseftware that affects how the image renderingiade.
Toon or cel shaders are specific types of shatiatsattempt to emulate a hand painted cartoon.style

% Both by brightening the materials and by addinbial low intensity directional light.
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texture and most importantly, a longitudinal stripéthough with a different approach, we
still used a very bright and visible material, ath@ added graphical indications made it
perfectly clear that they were round and rollindpieh intuitively made their behavior much
more realistic, and as such, also easier to uratetsind predict.

These last changes were the final graphical rawsstbe project underwent, so it is here that
we finish explaining the visual appearanceB#lance But yet before moving on to its
functionality, we will talk about the other compameof Balancés appearance: its audio
component.

The audio component of our project was a very adtng and surprising aspect because at
first we underestimated its strength. It was semfrthe beginning that we would include
positional sound, but up until the first actualtatsitions tests, we thought of it more like a
complement to the project than — as it turned outd — a fundamental component of both
interface and functionality.

Fortunately, the first experiments we made withrebquickly led to our final approach. We
started by isolating the situations for which wewdorequire sound within the project: when
marbles are rolling, when there is a collision legwa marble and the platform or a wall, and
when there is a collision between two marbles. BEvban we first started considering sound,
we knew we wanted it to be very simple and realistihis stance became even more
important when the latest graphic iteration was gleted: the visual side was moving away
from a realistic representation, so we decideds® ng@al recorded sounds in order to balance
clarity and immediacy back to the project. To tbisl, we resorted to the web-based sound
databaséreesoundFreesound Team, s.d.) to find sound samplesatbatould use for these
situation§® and from them we extracted several variationsooind loops for each event. On
the logic side, these loops would be randomly seteehen they were needed, to prevent the
sound effects from becoming too repetitive. Alsakitg advantage ofJnity’s audio
capabilities we could easily tie the sound intgnsit its marble’s velocity — the faster a
marble travels, the louder it rolls or collides.

The first very interesting consequence of this meétivas that sound intensity provided a very
intuitive feedback system for the player: the Isgscessful participants are at getting rid of
the marbles, the noisier and chaotic the instaltagjets, which provided the first fundamental
purpose for the sound. We acknowledged the secoddmeost important aspect when we
finished setting the installation in place with #ié hardware: in our first tests we noticed that
because of the already mentioned projection offsatticipants’ shadows were bigger and
more intrusive than expected. But thanks to the fpeakers that we set, it was almost
possible to guide the marbles to their goal jusinigrring their position from the sound. That
means that even when participants don’'t have dinscial contact with the projection, they
can still fulfill their goal. Furthermore, peopl@arc more easily participate together in the
installation without their shadows getting prohimty in each other’'s way. We only realized
at a relatively late stage of the project how imahle positional sound was to compensate for
the projection’s occlusion, and once we saw thigmial, we decided to add one more sound
effect for when a marble successfully enters thie.n&/e wanted to differentiate this event
from others — guiding a marble to the goal is tlagtipipant’s goal and the very purpose

® We used two samplesnarble.wavby scotru (http://www.freesound.org/people/scsimuhds/34732/ on
30/08/2012) an®owling Ball.wavby driftworks (http://www.freesound.org/peopleftsiorks/sounds/128969/
on 30/08/2012)
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within the installation, so it makes sense its sk system is also different — and as such
instead of a real sound, we are using a synthetiad based on a sine wave that resembles
early 8-bit videogame sound effects, and thus dotess a meaningful and understandable

way of informing participants they are doing well.

Simple as it is, as we saw the addition of soundoto project greatly enhanced its
functionality and participatory potential. And aftenishing the explanation of the audio and
visual aspects of our work, we are going to movemithe next step of its description: its
inner workings, the rules that govern the evends thke place within the installation. In this
next subchapter we will explain the steps we tookmake this installation functionally
interesting and potentiate engagement and relagbmeen visitors.

4.2.2 Rules

In the previous subchapter we described how thllagon presents itself to a visitor. In

some instances we even hinted at ways the installaésponds to its participants, but we
haven't properly explained how the installation &eds yet. It should be clear by now that the
installation’s goal is to join several participantsthin the same context, collaborating

towards the same objective — guiding marbles tosvarchole on a platform. And in this

chapter we will clarify how that process is lednaition, and what devices we have employed
to motivate and explain participants how they cameve their goals.

The first of the devices that we will speak aboag been previously mentioned several times,
although not as clearly as it will now be explairethe tilting mechanic. After that, we shall
overview the sequence of events that take plateeimstallation, from its inactive state until
when participants leave it, explaining the readogisind each phase. Finally, we will finish
this subchapter by explaining in further detail he treated the difficulty of the puzzles in
our project: how we tried to balance difficulty poevent both too intimidating and too easy
scenarios.

The tilting mechanic is the most fundamental featur Balance and the only means the
participants have to affect the installation. Weéhalready established that in our installation
the goal is to guide the marbles to the hole, anddcordance with our main reference —
Balance(Lauenstein & Lauenstein, 1989) — instead of pughhem towards their objective,
we chose to create a system where a platformtésl tiindirectly guiding the marbles. As we
explained before, we detect how the platform shailtidy watching where participants are
stepping with an overhead camera that then rekatsrformation througiCCVandTUIO to

the main application. By using this system, we irecd¢he normalized position of each
participant: if a person is standing on the top-¢éfthe projection, his position will be (0, 0),
on the bottom-right it will be (1, 1), and any nuenlin between for every other position. By
summing up and making an average out of all thatipns, we extract the estimated point
where the weight is applied. Using this methodwid people stand on opposite sides of the
platform, the average weight will be on the centmd so the platform doesn’t move.
Conversely, if two people stand on one side ofpla¢form and another stands on the other
side, more weight will be applied on the two petgpside.
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The average weight position information is thendusecalculate the weight to apply on the
platforn?®, and thus tilt it. Since we lédnity’s built-in physics engine calculate the marbles
behavior (handling gravity, collision between magbnd between marbles and the platform
or the walls), having a way to tilt the platform svanough to set our project on a working
state, so this system was ready even for our firgtotype. Still, there was an important
guestion regarding the detection system that wdg amswered on the installation’s first
tests: how to handle participant’s body nfasat first we thought that by taking participant’s
body mass into account (which we could access ¢irdhe detected blob’s size) we would
introduce too much complexity on an otherwise vetmaightforward system. Since before
actual tests we couldn’t be exactly sure just hoaueate the detection would be, we decided
not to take participant’s figures into account. SThdecision was also taken so that all
participants could start on an equal footing: bp#ople with different body builds and of
different ages could affect the installation in th@&me way, providing an accessible and
consistent experience for everyone. But when weevadle to conduct our first installation
tests, we realized that this was not an optionpje® hair wouldn’'t show up on our camera,
so it was very common that instead of a single btado independent blobs were detected —
one for each shoulder.

Without considering blob sizes, this would cause $lgstem to interpret each of these two
small blobs as an individual person, applying arceszive weight to the platform.
Conversely, another typical problem would be theedaat two people stood too close to each
other, causing the camera to detect a single loig thlat was counted as a single person.

Taking the blob size into account doesn’t makecttraputer recognize whether it's detecting
one or more people, but it can mitigate the conseges by enabling the system to apply
more or less weight depending on that. Going backur previous examples, instead of
counting full weight for each of the shoulder’s lido it would apply two smaller weights. In
the same way, the big blob formed by two peopldlsogettes would weigh more than a
regular sized blob. In both cases, this simplifaratvas enough to provide a meaningful and
accurate feedback from the platform. Unfortunafetyus, the size of the blob is not used by
default neither byZCV nor by the Mindstorm’sinity3d-tuiolibrary for Unity. CCV provides a
way to send blob size (width and height) along whi# position (figure 38), butnity3d-tuio
provides no way to receive that data. Fortunatdlg to the fact that this implementation is
open-source, we could add support for these paeameurselves, and make them easily
available tdUnity and our project.

% |t might be important to point out that in orderrhake results more consistent, we are not usitity’s built-
in physics engine to calculate the weight on thatfpim. Instead, we are mapping the average weight’
position directly to the platform’s rotation soy fexample, if the weight is applied on the (0, ©¥ition, the
platform will rotate -20 degrees on both the “xtdz” axis.

Good physics engines are usually very robust atidbfte, but sometimes they introduce randomness and
unwieldy values on the system, which can lead torentictable results. Since for the platform tiltimgour
project it was much more important to have a respeninterface than physical life-like accuracy, eped to
implement this solution that not only is much sierpit also yields very predictable results.

¢ perhaps unknowingly, it was Doctor Cristina S4 fiiat mentioned this problem early on in the jpwj After
being explained what the project was about, DoCuastina jokingly remarked that, since she was paed,
the weight she would apply on the platform wouldgbeater than everyone else’s. It was only atpbist that
we realized participant’s position only might net &nough for a plausible depiction of the platfariting.
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Figure 38 —CCV’s interface detail. (Screenshot)

Basically, with the appropriate option o@CV sends two extra parameters along with the
regular TUIO messages: the width and height of the blob, norewhlto the camera’s
resolution&®. On theunity3d-tuioside, all that was needed was to add supporhset extra
two message parameters so that they can be readedlsed in our application.

This final explanation completes what we have tpaaout the tilting mechanism we used in
Balance Now onto a less technical approach, we will peacdo explaining how the
installation behaves throughout its lifecycle.

As we can see in figure 39, the installation has tmain states: suspension mode and active
mode. If there are people participating in theahation, it is in the active mode. If no people
are detected for more than ten seconds, the iastallreverts back to its suspension mode.

3
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Figure 39 — The installation's flowchart. (Image by the author)

When participants first see the installation, bl be in suspension mode, where it presents
the platform with no obstacles and no marbles. &bk of movement and sound shows the
participant nothing will happen unless he affet¢ts installation. As such, the installation

% Meaning that in order to obtain the blob’s sizeirels, we just need to multiply each value by thenera’s
resolution.
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switches to its active mode the moment a partidigeps on the platform, immediately
responding to provide a very clear feedback: a feddtls from above and produces sound as
it hits and rolls along the platform. The platfoafso starts immediately moving with the
participant’s applied weight — as the participamives, the platform tilts and the marble rolls,
quickly and intuitively teaching how the interfas®rks. Either by accident or because they
aim to do so, when a marble enters the centerihdlee platform participants are rewarded
with a sound, which will clarify their goal in th@ntext of the installation. Whenever ten
points are scored, a difficulty level is calculatatt a new level is generated in accordance to
the participant's performan® Note that this is an important stage of the mige
description because, as we said before when disguise project’s graphical appearance,
there is no indication of the current score; paréints don't explicitly know how close or how
far they are from the next level. While at firsistimight seem a complete disregard towards
the definition of “feedback system” we are usingc@®bnigal, 2011, p. 21), we remind that
we establish our goal as being “getting rid of tharbles”, and not “score points”. In that
sense, score keeping becomes a simple arbitratyoshetf making the installation progress
and provide easier or more difficult challengesi@cordance to its participant’s performance:
not relevant at all as a feedback system. Resdotheg to our main influences for this project,
we explained how ifTetris (Pajithov & Gerasimov, 1986) the gameplay cluttets as a
feedback system on its own: if the player just lemsy drops pieces, the play area will soon
become too confusing and scoring lines will bec@nancreasingly difficult objective. We
used the same principle Balance when participants reach a new level, all the nezrithat
weren’t led to the hole are dropped on the newfgiat — if too many marbles are
accumulating on the platforfh it's a sign that participants aren’t doing veryellw
Conversely, the fact that a platform is clean amdluttered is a good indication that
participants are handling their task successfullge number of marbles present on the
platform is then our main feedback system — ithis best indication that participants are
working together towards their goal of disposingha marbles. We've briefly mentioned this
before, but it is important to note that when alas passed and the marbles drop, there is a
possibility that they won’t fall in the bottom platm at all, instead tumbling away and
disappearing. This is a natural consequence ofiskeof a realistic physics engine, and while
we weren’t anticipating it, we made no effort teeese it. In our opinion it adds an important
layer of unpredictability to the project that has benefit of disposing of some extra marbles
that might be on the platform, eventually faciiigtthe main goal.

The installation has no ending state: it keepseamegating new levels for as long as there are
people participating. If no participants are degdclor ten seconds, the installation resets its
parameters and goes back into suspension mode.

We finish explaining the installation’s lifecycleatk where we started: its suspension mode.
Indeed, the installation is inactive when no pgaats are detected, but whenever it is in the

% This process will be explained right after we $mthe installation’s lifecycle description.

In order to prevent too much confusion, the maximamount of marbles allowed is twenty-five. Aftaat
point, no new marbles fall on the platform.

™ It is important to mention that even when partifs manage to lead all the marbles to the hatepldiform
is never empty in active mode. As soon as all tlaebies disappear, another one is dropped. On oné, ha
there is always something for participants to ¢l an the other hand, this clearly marks a distndbetween
active and suspension modes: the first always lzables, and the latter never does.
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active mode, apart from managing the marbles andicjpant input, Balance is also
measuring their performance. The last topic we @iplain on this subchapter about the
installation’s behavior is how new levels are clted. We have been stating that the level
difficulty varies in tandem with player’'s perforn@ but until now we haven't explained
how this measurement takes place. In this lasioedf this chapter, we will explain what
parameters we use to calculate participant’s pexdoce and how do we generate levels
taking them into account.

As with most if not all the components of this gaij performance measurement was thought
in a very simple and uncomplicated way. What we isloneasure how long it takes
participants to lead each marble to the hole. Véa tlake these ten values (we remind that a
new level is calculated when ten marbles are lethéohole) and find the average time
participants took with each marble.

In order to provide variety and adaptability, irssteof making a predefined set of levels and
providing them in a fixed order, we opted insteadaimore dynamic system that generates
levels according to the collected information abpaiticipant’s performance. We have five
difficulty levels that we attribute to differentrie ranges, so for example if the participants
take an average of forty-five seconds per marbiat, will correspond to a difficulty level of
three.

Level Average Time Interval Complexity

1 [90, +x0] 10 Just the outer ring. No obstacles.

2 [60, 90] 10 Two easy obstacles.

3 [40, 60] 8 Two obstacles.

4 [20, 40] 8 Two easy obstacles with possible limetation.
5 [0, 20] 7 Two obstacles with possible variabl@ation.

Figure 40 — Difficulty levels table. Average timeand intervals are in seconds. (Table by
the author)

As it can be seen in figure 40, each of the fivifiadilty levels provide a variation of two
parameters: the time interval at which new marfd#&” and the level’'s complexity. It's easy
to understand how the time interval at which malfldl might provide easier or harder
situations: the smaller this interval, the moreticeihe level can become, as there can quickly
be too many marbles in the platform for the sitatio become easily manageable. What we
mean by the level's complexity, though, is not saightforward. To each difficulty level
there are specific complexity parameters that aovied in order to generate the
corresponding obstacles. These parameters aravegtabroad, in order to allow a great
variety of possible levels that, in spite of loakivery similar and familiar, will provide very
different experiences.

2 For example, if the interval is ten seconds, a meawble will fall every ten seconds. Note that éxeeption
about a marble dropping when there are no more lasil the platform is independent of this interviaimay
even happen that two marbles are dropped almositsineously — the first because all the othersdiein the
hole, and the second because the time intervaphased. We encourage this randomness in ordeovidpra
more organic experience.
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Figure 41 — The five types of obstacles in Balance. In the bottom row are what we
considered the hard obstacles. (Image by the author)

In order to make random level generation possibtestarted by modeling a small library of
five obstacles, and classifying them as easy at taovercom&. When a level is generated,
the application will populate the new platform wrgmdomly chosen obstacles. Furthermore,
apart from the objects themselves, difficulty levdébur and five also include obstacle
rotation: the obstacles rotate around their centaking it more difficult to successfully
maneuver the marbles between them. In level foueal rotation may be applied to one or
both the obstacles. With this we mean that eithee or both obstacles will rotate at a
randomly generated but constant speed. In leve, fboth obstacles will rotate, and this
rotation can be either linear — as we just expthirer variable; at a fixed time interval, the
obstacle will start rotating at a new randomizelbeigy.

Choosing and balancing the obstacles was not antasis We chose to use simple variations
of the outer wall in order to simplify the partiamt’s process of learning how to deal with
each obstacle — their general shape and behavioughly the same, so the variations are
easily understood. We also opted to consisteniytws rings as obstacles: our tests led us to
believe that there were no significant advantagegenerating levels with a single rifig
Conversely, in the very beginning we considere@lewith more than two rings, but quickly
discarded that idea, since that would greatly redbe platform’s available area. By always
using two rings we simplify and cement our inteef@ven better, and as we mentioned many
times before, we strove witBalanceto provide a very simple and accessible way fompjpeo

to unite in the same context, with the same ohjectin the next subchapter that's precisely
what we will evaluate: whether or not our instadlatwas successful in fulfilling this goal. At
this point we finished the description of the ditfity calculation and level generation in our

3 Our obstacles consist of concentric walls wittagiable number and location of openings.

" An important advantage would be a greater visaaety for the levels, but between variety and &inscy,
we tended to prefer honoring the latter in our @ctj
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project, and thus completed the explanation of whatconsider to be the most relevant
aspects of our installation. We started by exptegnn depth how we calculate the platform’s
tilt from participant’'s position, then we moved @o an overview of the installation’s
lifecycle, and finally we explained how we measpegticipant’'s performance and generate
new levels from that information. In this last shapter, we will now analyze if all this effort
so far was put to good useBélanceactually succeeded in fostering relation betwasitors

of our exhibition.

4.3 Reception

After explaining all aspects of our installatiorf, gning through its hardware and software
modules, and of an analysis of its content — batticaa and visual components and its
functionality and behavior — we saved this lastisacto perform an analysis of our work’s
impact. In this final subchapter we shall attemptetvaluate our work’s validity and its
coherence to our proposed ideas and initial coscept

Our most fundamental premise with our work and thesis is the creation of participation
and relation fostering contexts through digital, aot which we employ some select game
characteristics we consider fundamental. And im, facour work the public is one of the most
important pillars; without participants, our ingslon remains inert — it can’'t react and
doesn’t establish any kind of social context. Whenacknowledge that the public comprises
such an important aspect of our installation, ibmy fitting to include an analysis of how
participation actually took place in our work: ifiroexhibition’s visitors connected with each
other because of our installation, if unknown peopbuld share playful and meaningful
moments. Fortunately, the answer is “yes”, andughout this last subchapter we will write
about some events that support or disprove oualindeas, and why do we consider them
relevant to our work and thesis. We will also aeno evaluate our own work — our
successes and shortcomings — based on participapi'sons, so as to provide a good
reference for important issues we shouldn’'t ovédldd'ith these objectives in mind, we will
once again resort to our four defining charactiesStas a starting point to evaluate our own
work.

Within our installation there is a simple goal tina already mentioned many times: lead all
the marbles towards the hole in the platform. Aseexed, it didn’t take participants very long
to understand this objective: it was intuitive aichple enough that quickly people started
communicating with each other in order to collabwedy achieve this objective more
effectively. Interestingly, it was also common &esvisitors that had already participated in
the installation aiding newcomers with instructicaasd advice, adding an unplanned but
interesting dynamic to the project.

Some of this success is also merit of the nextadteristic: the rule system of our project.
Balances rules are that it is only possible to move tharlohes indirectly by tilting the
platform. Also as expected, this behavior was vargnediate and obvious to participants:
generally no one showed difficulties with the pobje way of working, and since the
marble’s movement was modeled after real phenomenas also very intuitive and easy to
control. But while we generally consider our appioa success for our purpose, some

’® That we remind are goals, rules, feedback systahvaluntary participation.
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younger participants didn’'t always seem to agrdaldien were much more fond of
attempting direct actions like trying to kick thearbles than tilting the platform, even after
being explained how the project worked. We statefbde that in our installation we don’t
enforce or punish any kind of behavior; it is pafrthe project that the public finds their own
way of being within the project, so while unexpegteve could never consider a child’s
attempt to have fun their own way as one of thgegts shortcomings. And considering how
naturally charismatic and expressive children canits hard not to consider moments like
these successful ways of fostering relation witie public. In fact, what we considered a
significant problem regarding the rules was noatesd to the public at all, but with our
detection system. The detection system was of edtmoughly tested before the exhibition,
and for the biggest part, it worked perfectly. Waed Haken into account the fact that hair
wasn’'t properly captured by our camera, and evstedethe system while wearing different
colored clothe®, but there were still situations that we didn’eglict: people with hair long
enough to cover their shoulders couldn’'t be detketeall, and some leather jackets also
absorbed infrared light instead of reflecting itkao the camera. While very robust and
functional, our detection system had some limitadithat — in spite of just affecting a very
small number of people — had the potential to cetepy exclude some visitors from our
installation. Fortunately, we could understand whatproblem was during the exhibition and
solve it by asking participants to take off theicket or to tie their hair in a ponytail: an
intrusive but effective solution. Although this @l€onstitutes a healthy layer of social
interaction with some predictably funny situatiom& hesitate in considering it a successful
outcome of the project since it was caused bylanieal error instead of by the project itself.

Our next defining characteristic concerns the feellbsystems we used Balance We
mentioned before that the amount of marbles imptadorm is our main feedback method: it
directly informs participants how successful theg being at the proposed goal, and it was
proved to be a good choice, since participantscceakily understand that indication. One
could maybe also say that a more indirect way &uate this success is the difficulty of the
levels they are proposed: if players are quick, lédvwels will be harder, and if players are
slow, levels will be easier. But in the end, wankhihat this distinction ended being too vague
to be generally understood by the participantsihasight, on one hand we think maybe we
could have balanced the levels in a different vaayprovided more variety, but on the other
hand this subtlety, the fact that all difficultylvas generate relatively similar levels, also
helps masking how successful participants actuadlye: levels are different enough for the
participants to feel challenged, but not enoughtf@m to immediately understand why,
which we consider a positive result. The lack ofiobs differentiation between participants
helps leveling their perceived performances, daiwgy with possible awkwardness or fear of
not being able to achieve as much as other paatitid. In the end we consider our approach

® We were afraid very dark or even black clothes It be detected by the camera, but in our teséy t
successfully were.

" In writer and videogame reviewer Tristan Donovaf2810)Replay: The History of Videogamtwre is a
section containing an overview of the Soviet Ungogame scene during the 1980’s. Donovan writes ¢t
to the Communist regime, “Unlike US, Japanese arebté/n European games, [in Eastern Europe’s video
games] there were no high scores, largely becaudse @ feature would have been seen as encouraging a
culture of competition rather than co-operationwasin players.” (Donovan, 2010, p. 202). Although ou
motivation for not including clear performance maasnents does not stem from political views, in the
context of our work it made sense to hide particijsaevaluations. After allBalanceis an attempt to create
relation, not a device to evaluate participant’stelgty or athletic abilities.
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of providing randomly generated levels a good idea] although the differences between
levels are generally subtle, participants seemegkspond positively to it. It was also very
rewarding that visitors generally responded vergitpeely to the transition between levels:
the sense of vertigo provoked by the platform’s ement became almost like an extra
motivation to press on to the next level.

Finally, the last defining characteristic throughieh we’ll look at our work is voluntary
participation. One of the strongest ideas that gitest since the beginning is that people can
enter or leave the installation at any point withcensequences: a feature that participants of
course appreciated. We never intended to forceicgmation or to prevent anyone from
leaving: the fact that there are infinite levelslar visible scoring system also encourage
detachment from the game aspects of our instafll@i a more significant focus on its social
component, because the participant doesn’t feektbto stay just to see the next level, or to
avoid losing a good score. But apart from providingheans for anyone to enter or leave at
any moment, we also tried to make the installaBasy and accessible to everyone: that’s
why we emphasized simplicity, consistency and adadet difficulty. Theoretically,
participants of all ages can participatéBisance— in our exhibition we had both children and
adults of very different ages — and the formatibsane dynamics and bonds between people
who had never met made us consider an importargtigne up until now, we have been
calling people that play in our installation “parfiants”, as opposed to people that are just
watching, “spectators”. And in fact the installatibad a strong performative aspect to it that
we didn’t recognize at first: while in the instditm, the projection would shine from the top
towards participant’s heads, just like the spotligh Marie Sester'sAccess(2003). If one
would ignore the projection on the floor altogethad just focus on people’s movements, the
way people moved within the space even resembl@anae: an ad hoc performance for an
audience of spectators. But watching the instalta@volve from here would quickly prompt
our conceptions of “participant” and “spectator” ie revisited and expanded. People that
were just watching others pl&8alance “spectators”, were frequently just as importamtthe
project as them. When considering our project witBiourriaud’s (Relational Aesthetics,
2002) relational point of view, we ended up escimgya more traditional way of considering
public in an artwork, and thus at first failed neider these spectators also as participants in
our project: we didn’t think at first that peopleat were just watching should be considered
participants as well. But in essence, they too wae of this social bubble: not only because
they were part of the ad hoc performance we jusitimeed, but also because in fact they
were seldom just watching. These “spectators”, idrethey were just watching others play,
or were also actively communicating or directingrthshould, because of their impact on the
overall perception of the work, be considered ‘jggrants” as well. And even more because
the project’s permeability for people to enter éea/e frequently enabled former “spectators”
to come into play.

In spite of already envisioning our work as a vepgn installation, it was only when it was
exhibited that we truly came in contact with hovwepéhe public was integrated Balance
Although, as we saw in the first chapter of thiscuwlnent, Balance was not our first
installation that strove to provide a relation &stg setting, it was in our opinion the one that
met the most significant success.

Our goal with our thesis, our starting premisethist it is possible to create digital art that
strives to provide sociability contexts, that drawspiration from what we called the game
lens. We set out with the wish to create art wohled would bring people together, that would
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use technology as a means to shorten physicahdesiastead of simply making it apparently
smaller. We analyzed games and extracted someeof tdachings in order to understand
what makes them so engaging and how can we apgiykittowledge to our purpose. And in
the end, the result of that study wBalance a digital interactive installation that is based
game theory and surpassed our initial expectatiorerms of engagement and the creation of
what we've been calling the social bubble. Thischalpter was dedicated to evaluating our
work’s impact on the public. And while we can’t ahgely know for sure, our analysis and
participants feedback seem to indicate our indtaflavas a success.

This analysis concludes the description of ourratdtve installationBalance and the largest
chapter of our dissertation. In the next and fictepter we will conclude our study, briefly
summarizing and relating its contents and conchssiand appointing possible outcomes and
further work that the study enabled.
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5 To Finish

Finally, we arrived at the closing section of oussértation. Throughout this document, we
strove to communicate a little of our position toslsart and games, and how the common
grounds between both worlds can be explored towthelsonstruction of contexts, objects or
experiences that address the social interstice degtvpeople. As the title of our document
clearly states, with this dissertation we studieday of creating relation resorting to the
application of some game features, namely the @l@fining game characteristics, to digital
contemporary art, here embodied in our interadtigéalation,Balance While we will never
state that our approach is final, a definitive asmtimized way of producing socially
meaningful works of art (it is not, and saying sowd directly clash with the infinite
openness of themes, approaches and formats witthwie ourselves see artistic production),
it is because we saw value and relevance in itvileatiltimately decided to pursue it, study it
and make it into our masters dissertation. In thesing chapter, we will backtrack to the
beggining of our document and summarize it, follogva more personal stance in order to
provide a final overview of our work. After this mmary, we will attempt to find new
questions that arise from our own approach, angqgs® future investigation topics and
directions that our study prompts.

We started our dissertation by introducing our nyaioblematic and our approach to it: the

creation of contexts that deeply rely on technolagy digital processes to provide ways for
people to engage in meaningful social sharing. Lplat the success that games frequently
have in fostering communication and togethernesschose to draw from them the main

guiding line in our study. As it is hopefully vegyear at this point, these two elements are
fulcral throughout the entire document: we spealfic say so right when we reveal our

interactive installation and its objectives. Butdrder to further explain our reasoning and
motivation towards them, we went on to show andarhow we had already attempted to

integrate both video games and relational contextsome of our previous works, namely

imaging PomandaB.

Hindsight about these projects enabled us to dnaportant conclusions from them, and set
the stage to begin explaining whéBalances inspiration and roots lie. And diffuse as that
answer might be, we came to realize tBatanceis the result of abstracting the concept of
game until it becomes more of a process. Insteddcoking on whether some artifacts are or
not art, or are or not games (a question we digdigght from the beginning), we proposed a
way of analyzing and aprehending artifacts thdiased on the contents and implications of
the artifact itself. A way of seeing that is deepfsed on game characteristics, since those are
the ones we wish to imbue our work with. With thigective in mind, we went to the very
core of game features: the four defining game draitgoal, rules, feedback system and
voluntary participation. Features that reside ia Wlery core of every game, to the point that
an artifact that provides no answer to one or nebteem cannot be a game. We proceeded to
explain these characteristics individually, ancestiéd the applicability of our approach by
explaining each fundamental trait as seen in timeod of both an art work and a video game.
Following the description of the last trait, volant participation, we engage in a more in-
depth analysis of how select artists have seen phdilic. We start with Duchamp's protest,
trusting the audience to understand and give mgattnan otherwise meaningless object,
follow on to Manciunas' role invertion, by makinget audience entertain the artist, and
opposed his view with Kaprow's, who merges thesr@tthe "artist" and the "viewer" by
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including everyone as a "participant”. Finally, wharify how Kaprow's ideas differ from
Bourriaud's on his Relational Aesthetics; the heoty and view of participation we were
mainly inspired by.

After the explanation of the two most important fmiaes of our proposition — the game
characteristics and the creation of social pawittgm contexts — we proceeded to explain how
both are integrated in our own installation, wtaleo further explaining the most prominent
references we drew from in the making of our wdtkd after this explanation, we moved on
to explain the whole process of making our worlar8tg in a very technical level, we
described the creation and assembly of the phydieatiware and software components of
the project. After that, we justified the appearmaad functionality choices we made in order
to make our project follow its initial objectivesic propositions: how we applied what we
learned in order to make our installation more g@ngg in order to provide a more valuable
social context. And finally, we attempted to evaduaur own work according to our own
criteria: our game lens and our participation cdesations. And according to that analysis,
the project seemed to be a success: it accompligteedbjectives it was set out to, and as
such, so did we.

All the work that was made throughout the year thatdissertation and project took to finish
was certainly our biggest undertaking so far, aadsach it is quite satisfactory to see the
positive results we were able to achieve. Providimganingful, memorable socialization
opportunities has been our main objective sincefivggé started our artistic ventures, and
video games being such an important part of ousque references, it was a very significant
step to be able to analyze and integrate whatkeettie most about them and channelling it to
our work — providing our own positive experiencese experienced by other people. Still,
we recognize and acknowledge the naiveté of outoédgpthere are many other pressing
affairs that should be addressed, affairs thatpaobably more legitimate and urgent than
providing people with an opportunity to play. Bat tindermine our efforts would be to
undermine the reasons why we make them, whichha&revish to bring people together in a
positive social context, to enable positive chanyye. would be very surprised if someone
told us thaBalancehad changed their life — there is only so muclcese expect to achieve in
a one day exhibition — but we sincerely believemage our exhibition’s visitors life a little
better by providing them with a context in whicleyhcould experiment something different
and speak or play with someone new. In a TED cenfs, Jane McGonigal stated that
studies show that we like people better after plgya game with them, even if we lose badly
to them (McGonigal, 2010). And it is so preciselgchuse of the levelling that voluntary
participation provides for all players: every pagant is set on an equal footing because they
all abide to the same rules. One of the reasonsgahyes bring people together is the large
amount of trust needed from all players that dileas will follow the same rules and pursue
the same goals. This is what we mainly draw fronGdiigal’'s (2011) book: that gaming has
the ability to bring forth positive change by emmuing people through togetherness, in order
to provide solutions and sustainable growth.

During the making of this dissertation, we admattthe topic that most enthralled us was the
possibility of using game theory in such a diffdraray than its sterotype seems to enable.
We admit to being contaminated by Jane McGonigghsmist in the quest to legitimize the
medium and its repercussions by chanelling its bestomes to catalyse changes that we see
as positive. But while our intentions are goodcotirse not every outcome of the integration
of game theory in other aspects of life is necdgspositive. Tom Bissel comments directly
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on McGonigal’'s book by stating that “Reality Is Brokermakes the argument that games
have become so enticing precisely because reaislig® comparatively drab. Anyone who
finds real life lacking when compared to video garhas basically given up on life. (...) That
is certainly sad. What it is not is any kind ofausion.” (Bissell, 2011). Bissel is reacting to
“gamification”, of which he sees McGonigal as origh® most prominent proponents, but in
our opinion gamification is only one possible outeoof what we understand McGonigal’s
message to be. Gamification is a catch-term thptemses the wish of making reality more
like a video game by rewarding real life eventshwawards typically associated with games,
like virtual currency or experience poifftsiesse Schell (2010) in a conference at the BICE
summit in 2010 proposed that gamification is in@kdy coming, and provides a myriad of
possible hypothetical examples that range from ivewe points for brushing teeth, to
receiving points for showing tattoo ads, to reagyvpoints from health insurance companies
for walking more than a mile per day. Basically,rézeive points by performing everyday
tasks in such an addicted way that people wouldotnyatch advertisements to earn specific
brand points. Near the end of the talk Schell pdkiat the fact that all these records, all these
score systems, will be permanently kept and avail&dy future generations will intimidate
people into bettering themselves: being more seketd the kind of products they consume,
or watching their health habits more carefully. Betdoes seem to say that in an optimistic
attempt to find some good in the dystopic realiéydescribed. His final appeal is for game
designers to embrace this oportunity: since iropision it’s just a matter of time before mass
gamification arrives, it might as well be led bynga designers who know what they are
doing.

The fact of the matter is that these ideas arergp leeg way from our own starting points.
What we interpreted as a pure and perhaps naieenpttto bring people together through
video games was interpreted by others in such ped/evays that game designer and critic
lan Bogost (Gamification is Bullshit, 2011) feltetimeed to coin the term “exploitationware”
to fight what others are calling gamification: @\suggested the term “exploitationware” as a
more accurate name for gamification's true purgase Exploitationware captures gamifiers'
real intentions: a grifter's game, pursued to edipé on a cultural moment, through services
about which they have questionable expertise, itoylabout results meant to last only long
enough to pad their bank accounts before the nehshit trend comes along.” (Bogost,
2011).

There are several reasons for raising these quesitiothe end of our document. The first, is
to make it clear that naive as our objective mayhmeight to be, it does not mean we see
video games as a panacea for all the world’s prob|®r that we are oblivious to the fact that
the integration of video games in other spheresonfimon life can also become perilttis
even in their classic forfh video games are often very manipulative artifabence the

"8 “Gamification, most basically, involves the comstasubtle incentivizing of everyday life, oftenardigital or
technological manner.” (Bissell, 2011)

" DICE (Design, Innovate, Communicate, Entertainpisannual summit led by the Academy of Interactive
Arts & Sciences with the objective of discussinge thstate of the video game industry.
(http://www.dicesummit.org/about/index.asp on 30208 2).

8 Although simply integrating point systems in eday tasks can hardly be seen as integrating videteg at
all.

81 A regular console or computer game.
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stereotype that they are inherently addictive aad. bAs said right in this document’s
introduction, though, we don’t think the issue keish the choice of the medium, but on how
it is used. In an already mentioned talk, JonatBaw (2010) speaks precisely on how
manipulative games can be, and contrasts terrieljiods and addiction-inducing game
design practises to his own views on gaming: theygrs and their time should be respected,
and not something to be taken advantage of. Tleerireason why video games cannot
provide quality and enriching experiences, andetherno rule that states that video games
have to be fun, let alone be defined by it. Andséhéast ideas guide us to the the second
reason for these final questions and consideratidfith this dissertation we feel like we
closed a circle on the integration of game charsties in digital contemporary art to foster
participation. Not because we feel we have saidy#vieg there is to say about it, but
because we believe we have established a basis $wid enough to enable other directions
for future studies. As we said before, we were igasaptivated by the realisation that video
game theory could be successfully applied to suehrse contexts, and conversely, how
topics from the most diverse areas can be madeviden games. From all the topics we
approached, these realizations are the ones wetHfeestrongest about when considering
possible future work. Although we interpreted tippraached game theory in a very broad
way, the reason for us to want to include it waguastion of optimization — the ingredients
that we can use in order to make participation nsmeessful — but our studies opened our
horizons towards other contents or utilities thaiee games can and in our opinion should
strive to provide. We will certainly keep in mindurofundamental goal of providing
meaningful experiences, preferably with social ests that allow for sharing and interaction,
but we now have a different, more clear understandf those topics.

This is the point at which we conclude our disgemaand our document. We sincerely hope
its reading has been fruitful, clear and pleasant.
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