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Abstract. This paper presents Beatfield, a musical installation that allows players 
to explore an audiovisual landscape by positioning tangible objects on an 
augmented game board. The underlying idea of the installation was the 
proposition of an artefact that could encourage heterogeneous interpretations. 
Beatfield had to offer a multitude of interpretations and ways of appropriating 
the system; there would be not a right or wrong way to play with it. To this end, 
the design of the installation integrated related work on open-ended interaction, 
ambiguity, and appropriation with enigmatic aesthetics, ambiguous interaction 
strategies, and unpredictable mapping between user input and audiovisual output. 
The results collected from a user study confirmed the potential of the installation 
to stimulate a variety of different experiences and interaction strategies. 

1   Introduction 

In the last decade, the literature in HCI has been broadening its scope of interest from 
the work environment to ludic activities, music, and other forms of art [1]. This shift 
caused a redefinition of research objectives. For instance, the strive for obtaining a 
single and correct interpretation of a design artefact is no longer a universal requirement 
as open-meaning of artefacts gained importance [7]. As a consequence, a number of 
concepts that HCI traditionally opposed, such as appropriation [2, 3] and ambiguity 
[4], were promoted as means to give rise to heterogeneous interpretations of an artefact.  

Appropriation is an “improvisation and adaptation around technology” [2], which 
allows users to adapt the interaction possibilities offered by the system at their own. It 
can be encouraged by operating on the affordance of the artefact. In the design of new 
musical instruments, for instance, appropriation strongly relates to interface 
affordances, and how they are used in musical practice [8]. 

Ambiguity should be pursued when a design product is intended to be evocative and 
enigmatic rather than instrumental and explicit [4]. It can be encouraged by a series of 
design considerations. For instance, the product should expose inconsistencies and cast 
doubts on the source of information, it can diverge from its original meaning when used 



in radically new contexts, and it should assemble diverse contexts, as to create tensions 
that must be resolved. 

Appropriation and ambiguity were employed in the design of Beatfield (Figure 1), 
a musical installation with ambiguous character that was specifically designed to 
stimulate a multitude of interpretations by promoting appropriation of interaction 
strategies and objectives [omitted]. Appropriation is fostered by the affordance of the 
aesthetics of the object and by the way in which the user can interact with it. Beatfield 
consists of an augmented game board whose aesthetics resembles that of a chessboard; 
users can interact with it by placing a number of tangible blocks on top of it. 

Beatfield can be experienced by a single user or by a group of users, depending on 
which the experience acquires the character of a collaborative musical interface, an 
exploratory game, or an immersive unreflective interaction. The interface was 
evaluated by 21 invited participants. The results confirmed that the interpretations they 
attributed to the installation were highly heterogeneous.  

 

 
Figure 1. Beatfield 

 

2   Beatfield 

The design of Beatfield was performed with a series of participatory design activities 
based on MINUET, a design framework of musical interfaces used to generate design 
ideas [6]. A number of design solutions have been followed to ensure users to 
appropriate the installation giving it their personal meaning. For instance: (i) the 
mapping between user input and audio visual output is unpredictable, (ii) the 
functionality of the system are pointed out without explaining the narratives of use; (iii) 
the tangible objects evocate an enigmatic imagery. 



2.1   Architecture 

Beatfield is composed of two wooden boxes (Figure 1). The box on the top is an 
augmented game board called the Radiant2, a tangible interface originally designed as 
a videogame controller [5]. The surface of the Radiant2 is divided into a 6x6 matrix. 
Beneath the opaque top surface lays a number of RGB LEDs; each LED sits beneath a 
cell of the matrix. Players can interact with the device by placing tangible objects on 
the surface of Radiant2. The objects are equally divided into two colour, yellow and a 
blue, and each colour is composed of one king and three pawns (Figure 1). This physical 
appearance recalls a standard chess game environment. This choice helps to clarify the 
standard interaction mechanics (i.e. moving pieces on a board), but it also enhance the 
ambiguity of the system given that the game mechanics differ from those of chess. The 
box on the bottom contains a portable speaker (Bose SoundLink2) that allows for 
having a self-contained object where the sound source and the interaction device 
correspond. The computer that controls the audio and light can indeed be placed on a 
remote desk, thus it is transparent to the user. 

2.2 Functioning 

Each cell of the Radiant2 is associated to a specific rhythmic pattern, which is played 
every times a pawn is placed on top of it. Pieces of the same colour have the same 
timbre (yellow pawns sound the same, and so do the blue). As opposed to pawns, kings 
don’t play any sound but have an influence on lights: when positioned on a cell, a king 
lights up three cells with its colour. Those three cells have a rhythmically-alike pattern, 
meaning that they sound harmonic when they play together. Lights affect the timbre of 
the rhythmical patterns when a pawn of the same colour is placed on top of it. In this 
case, that specific rhythmic pattern has an enhanced harmonic spectrum. In some cases, 
when both kings are placed on the Radiant2, they could be rhythmically affine to the 
same positions. In such cases, these positions would light up with green colour (a 
combination of yellow and blue). 

2.3 Music generation 

The music generated by Beatfield is composed of a drone tone (a low, slow sound with 
dark timbre), and up to six rhythmical patterns (one for each pawn). Players interaction 
has no influence on the drone tone. Instead, they can manipulate the rhythmical patterns 
by placing pawns on top of a cell. Each cell of the matrix is associated with a fixed 
rhythmic pattern. The columns of the matrix correspond to the bar length, (i.e. the first 
column is one quarter bar long, the second two quarters long, and so on up to six 
quarters); the rows correspond to the number of notes in the bar (i.e. the first row has 
one note for each bar, the second two notes, and so on up to six notes for bar; Figure). 
Such configuration allows for a great variety of rhythms, whose density spans from the 
cell in position [1,6], which plays six notes for second, to the cell in position [6,1], 
which plays one note every six seconds. A global metronome set at 60 bpm for the 
quarter note synchronises all the rhythms. 



Each rhythmic pattern is filled with notes randomly selected from a set of eight 
notes. The notes that populates this set continuously evolves: every 12 quarters, one 
note is removed from the set and replaced with a new one. This new note is also 
transposed two octaves lower and replaces the drone note. All the sounds are 
synthesised using a FM synthesis model. Blue pawns have bell-like low timber, while 
yellow pawns have high bright timber.  

3   Evaluation 

In order to assess the potential of Beatfield for stimulating a variety of interpretations, 
we conducted an evaluation of with 21 participants that were especially invited to try 
the installation. The installation was tested in an historical building in the city centre of 
[omitted]. Beatfield was positioned on a table located at the centre of an empty room. 
Participants tried the installation alone or in groups up to three people. None of the 
players received information about the objectives or the mechanisms of the system. 

At the end of the session, which lasted as long as participants wished, they were 
interviewed by a researcher with a semi-structured method. They were invited to talk 
about whatever they considered relevant to describe their experience. As one last 
question, we asked participants: to produce a description of the object and the meaning 
they attributed to it. Results showed that players interacted with Beatfield using a 
number of different strategies and gave the system a variety of interpretations. It is 
worth noting that, in most cases, participants underwent more than a single 
interpretation and interaction strategy. 

Several participants spent most of the session trying to understand the underlying 
mechanisms of the installation. In other cases, participants focused on meaning making. 
They wanted to explore the goals of the installation and they tried to find rules they 
were supposed to follow. Some participants interacted with Beatfield pretending it was 
a musical controller. They were aiming at creating particular polyrhythmic structures, 
or manipulating the overall timbre. In some cases, participants explored the visual 
feedback of the Radiant2, searching for specific light combinations (in most of the cases 
they were hunting for the green light), or creating geometrical dispositions of pieces. 
Other participants, rather than consciously exploring the artefact, abandoned 
themselves to a free interaction with the installation. They simply followed their 
instinct, disregarding to spend time understanding the mechanisms of the system but 
rather enjoying the such open-ended character of the interaction. 

Interestingly, when Beatfield was played by groups, two main dynamics emerged. 
Some of them exhibited challenging and gaming attitudes. They spontaneously divided 
the pieces into two teams of different colours. In these cases, they had a competitive 
experience, both on the ownership of the pieces and on the light positions. Bu contrast, 
other participants shown a collaborative attitude. They discussed about the system 
aiming at cooperatively understanding its underlying functionality, sharing comments 
and ideas. In some cases, they specifically aimed at creating something they liked as a 
group, specifically directing their interaction strategies to compose a musical or visual 
compositions they liked. 



3   Conclusion 

For the Interactive Experiences session of COOP 2016 we would like to arrange the 
installation focusing on the interaction with Beatfield in a public context. When 
experienced by groups of people, the open-ended character of the installation should 
stimulate collaborative reflection. With respect to the evaluation with invited visitors, 
testing the installation in a public context should produce collaboration among visitors 
simultaneously interacting with it, but also among people that try it at different times. 
Beatfield will not be reinitialised after each iteration, thus newcomers will play starting 
from the composition as it was left by previous visitors. It will become a piece of 
participatory and relational art, in which the art piece has not a final configuration but 
it keeps evolving with successive modifications of the visitors. As discussed above, the 
installation offers a number of different interpretations, and no one can be considered 
correct or wrong. During the interactive experience session such character of the 
installation should potentially encourage debates among participants. 
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