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Abstract. Urban public art is a kind of art that is

produced and demonstrated in public places, based on

the function and connotation of the city itself exerts. As

an essential artistic content in the contact of human life,

the introduction of technology is a significant trend in

public art, and with it, the interaction has become an

increasingly relevant aspect of public art in the digital

context. In this way, this work presents an environment

for creating random collaborative music from interaction

in public spaces using mobile technology. The result is

a composition that goes towards to John Cage’s methods.

However, in our case, all participants are composers and

their interactions with space work as the component that

brings randomness to composition. A case study was

conducted with volunteer students divided into groups.

Participants made use of two versions of Compomus - an

app developed for immersive interaction with sound. One

version encourages movement through the environment,

while the other explores the spatiality of sound in a

simulated public environment within the university. The

interaction of the participants generated ten compositions,

five from the first version and five compositions from the

second version of the developed application. The sounds

resulting from the interaction were made available to the

public through a website.

1 Introduction

Public spaces refer to places where people can get along

and interact in society. Cattell et al. [1] say that these

spaces are a fundamental feature of cities and their quality

is often perceived to be a measure of the quality of urban

life. These spaces offer some facilities and services that

Jiang et al. [2] divide into four categories as follows:

(1) health safety facilities, such as public restrooms, street

lamps, etc; (2) leisure facilities, such as newspaper stands

and kiosks; (3) information communication facilities such

as traffic signs, bus stations, etc; (4) art services facilities

such as flowerbeds, landscape, etc. Urban public facilities,

as an integral part of the city, reflect urban development

and urban culture, on the other hand, connect with the

urban environment and the public to form a “human-

environment” system. When digital media technology is

introduced, public facilities and citizens form a system of

the interactive experience of “user behavior-environment-

technology” [2].

In this context, the experience of users in public

spaces can be enriched when we mix leisure and arts

facilities with technology to create an interactive envi-

ronment for people. To foster public interaction in these

spaces, public art in a digital context emerges as an

alternative given that this type of art emphasizes participant

subjectivity, participation, bi-directionally, and feedback.

Digital public artworks differently from traditional public

art, that is, the artist does not entirely control the content,

and the power of creativity is in the hands of the public.

In this process, interaction requires that artists give up

creative power and objects to be enjoyed freely by the

public [2].

Music and Sounds are forms of artistic expression

that is often realized in public spaces. Sound Art or

Sonic Art (SA) encompasses very diverse types of creation

based on the exploration of sound (“literal or implicit”)

as the main element, whether in combination with more

traditional arts such as painting and sculpture or with

digital and interactive media. It is a mutant definition, as

it includes more and more emerging genres, in addition to

sculptures and sound installations, electroacoustic music,

acoustic, algorithmic, computer music, and noise [3].

Mobile devices are available computational de-

vices that are already disseminated and can be explored to

provide human-human, human-environment, and human-

environment-human interaction [4]. They bring mobility,

processing power, connectivity, and relatively low cost.

When analyzing their multiple functionalities, it is realized

that these devices can be considered of general-purpose

and have the capacity to mitigate the costs for simple

solutions like controlling the reproduction of a player or

even more complex like a collaborative music composition

through an Application like Trackd [5].

This paper presents research that aims to explore

SA as a public art installation. In this installation, people

can interact with the environment through sounds using

mobile devices resulting in a collaborative electroacoustic

music composition approach. The main characteristic of

this approach is its unpredictability that is achieved by the

free interaction of the users in the public space. This issue

gives us the random component of the strategy and the

resulting music goes towards John Cage’s random style

[6], but unlike him, we don’t have a single composer but

multiple composers. This fits the concept of public art

in the sense that we don’t have control over the user’s

interaction in the environment, and the resulting collab-

orative music is always unique and unpredictable. The

resulting composition is a piece of electroacoustic music
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that, according to [7], this kind of music is composed of

previously recorded sounds, which are later treated in a

computer and worked musically to build the final product

(work).

The remainder of the paper is organized as

follows. Section 2 presents some concepts about the field

of study of sonic interaction design and its application in

this work. Section 3 presents examples of applications that

make use of technology to enable collaborative music cre-

ation. Section 4 explains some concepts and possibilities

in the exploration of the spatiality of sound for the artistic

field. Section 5 presents the materials and methods used in

the development of this research. Section 6 presents the

Compomus app and its versions used during this study.

Section 7 explains the case study carried out to evaluate

the acceptance of the proposed technology. Finally, the

conclusions of the study are presented in Section 8.

2 Sonic Interaction Design

The way to interact and how to develop the sound design

of products or artifacts are studied by Sonic Interaction

Design (SID), an emerging field of study that is situated

at the intersection of auditory display, interaction design,

ubiquitous computing, and interactive arts. SID can be

used to describe practice and research in any of the various

functions that sound may play in the cycle of interaction

between users, artifacts, services, or environments [8].

A classic example of the SID application was the

first iPod model, which used a mechanical scroll wheel

as the input device: a rotating wheel to allow scrolling

between menu items. The element that replaced the

mechanical wheel used on iPods is the clicker: a click

sound that provides feedback for movement between menu

items. This feature gives a tactile feel to the click wheel (a

pseudo-haptic illusion), somewhat similar to the turntable

on old phones, making scrolling more expressive and more

informative. The click sound is the only sound produced

by the iPod outside of the headphones and is generated

through a small piezoelectric speaker inside the device [9].

New forms of interaction with sound have been

presented using technologies, playful, artistic, and creative

experiences that are provided through the relationship

of art to science and technology. Based heavily on

SID concepts, the authors in [10] developed interactive

interfaces that use ReactVision software to view tags and

control sound. From this technology, several concepts of

the study have experimented in different scenarios with

individual musical performances, group and collaborative

applied in schools and art exhibitions.

In this work the SID is applied as follows: the

user assumes one of the sounds available in the application

used as his identity in the interaction space, what happens

is the “sonification” of the participant. This personification

of the sound occurs in both the PlayStop version and

the JoyStick version. The interaction of users with

the environment using the PlayStop version takes place

through the movement, which is captured and processed

by the smartphone sensors and sent to the audio server.

The now “sonified” user has their sound played in the

speakers and can interact with other users while inside

the interaction space. In the JoyStick version, the user

has control of the reproduction of their sound as well as

their spatial location to interact with other sounds and the

environment.

3 Creating Collaborative Music with

Emerging Technologies

The human being is very creative and always looks for

different ways of making music, whether mixing rhythms,

languages or even using different types of instruments.

Music composition is a naturally collaborative process, and

new technologies and internet infrastructure improvements

enable this collaboration in music production and com-

position to be performed by countless people in different

physical locations.

However, while technological advances allow

such exploits, technology seems to be individualizing

the human being even in activities that were previously

practiced together. An example would be the production

of a song, in which it was only a short time ago that

the artists traveled to another country to produce their

album. Today this is a thing of the past, using software like

the aforementioned Pro Tools Collaboration [11], artists

from different parts of the globe can work on a project

together without leaving home. While breaking borders

and allowing interaction with people in multiple places,

technology has also kept us from personal relationships

in the same environment, today we can do a lot without

leaving home and interact less and less with each other in

“old” style [12].

Against the current technological trends, the

Compomus focuses on the interaction and collaboration

of the participants in the same place spontaneously and

encouraging communication and organization by the par-

ticipants themselves. The environment allows users to be

autonomous and independent in creating music using their

smartphones. The technology, in this case, functions as a

means for participants to more easily interact and observe

the impact of their actions on the environment.

4 Real-Time Sound Spatialization

The human being can determine the location of a given

sound, due to the hunting ability developed by his ances-

tors. This ability works by employing auditory indications

that are perceived by the auditory system. According

to Lord Rayleigh [13], the interaural time difference

(DTI) and the interaural intensity difference (DII) are the

most commonly used indications. The DTI indicates the

difference in time that the sound wave takes to reach each

ear and the DII the difference in intensity. It is understood

that the auditory system, based on these indications and

more specific ones (such as the order of arrival of the

waves and the spectrum), considering a complex sound,
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determine the position (direction and distance) of the

source through a voting system [14].

In acoustic music performance, there are no

musicians positioned on a stage, and the play is performed

in an arrangement of loudspeakers positioned in the

presentation place and around the listeners. In most

presentations, it is the composer who controls a sound table

placed in the center of the presentation location, processing

and directing the sound in real-time to the speakers and

thus shaping the space [15]. In this way, there is a

mobility of sound around the audience, creating an exciting

surrounding effect. The audience usually feels that they are

immersed in sounds. The artist who controls the direction

and mobility of sounds in space through loudspeakers

creates the sound spatialization effect (sound diffusion or

electroacoustic diffusion).

5 Methodology

For this project, a literature review was carried out to

know the state of the art, tools, and technologies that could

be used. In this search, we have observed several tools

like OSC protocol, Pure Data, and approaches such as

sound spatialization and Sonic Interaction Design (SID).

Based on these observations, Pure Data, SID principles,

and sound spatialization were incorporated into the project,

thus expanding the theoretical, technological and artistic

possibilities of this work. In the Pure Data platform

was developed a framework for the reproduction and

sound spatialization on the Open AUDIENCE architecture

for an immersive auralization to provide a differentiated

experience for the user [16]. The Ambisonics auralization

technique was chosen for use in this work because of

its easy implementation, low computational cost, flexible

speaker configuration, capable of supporting multiple

people simultaneously and good directionality of virtual

sound sources. For the mobile side, the mobile devel-

opment platform chosen was Android as the most used

platform in the world [17] and for its ease and freedom

of development.

To achieve the intended results in this study,

two versions (with different goals) of the application

Compomus for Android were implemented. The first,

PlayStop version, detects the user’s presence in space and

plays their chosen sound without any further intervention.

Playback terminates when the App detects that the user has

left the space set. The second, JoyStick version, allows

the user beyond the control of sound reproduction, control

the spatial location of the same. For this, a case study

was carried out with the volunteer students using the two

versions created in a space defined within the University.

This study generated five musical compositions and their

results can be checked in [18].

The material used to perform a musical ”perfor-

mance” are devices easily found in our everyday life and

at low cost such as a standard internet router, a generic

USB sound card with 5.1 channels, cables, four boxes

portable sound and a notebook. These equipment are the

requirements for a quadraphonic musical composition, in

which it is possible to explore the spatiality of the sound

in this case. There is also the possibility of making use

of only two speakers in stereo mode. Further details of

each of these components can be observed in the following

sections.

6 Compomus

This research originated from the demand for a partnership

between the Faculty of Arts and the Institute of the Com-

puting of the Federal University of Amazonas. The idea of

this partnership was to join the Arts (especially music) with

Technology, addressing the problem of the composition of

music with the use of emerging technologies.

The scope of this work is in electroacoustic music

(more precisely in live electronics). The interaction of

users and their collaboration through their smartphones

become an integral part of the work as a source of

originality for the composition of musical works intended

to be performed in real-time in public spaces. With

the participation of an indefinite number of people, the

work appears in the contribution of each person with its

sound. Some participants can organize the composition

or not, also allowing their inter-communication. All this

interaction with the system is processed, reproduced, and

recorded in real-time.

The main idea of the proposed system is to allow

users to cooperate in composing a sound through their

free interaction with other users, and with the sound, they

choose to represent them. The composition space can

be a room or an open public space with a limited area.

Loudspeakers are needed to reproduce the sounds of the

users who are within this space. The dynamics of system

use is as follows: once a user is within the defined area,

their sound is played in a loop, if you move away from

the assigned space, the system interrupts the playback of

your sound. What defines whether or not the sound will

be reproduced is the user’s distance from the center of the

interaction space. The speakers play a critical role in the

system as they are responsible for audio feedback to the

users. Users entering and leaving the interaction space turn

the sound on and off on the speakers.

As previously mentioned, the App Compomus

was developed on the Android platform and functions

as a controller for an audio server that processed all the

commands and sent by the App executing the sounds. This

audio server was developed in Pure Data and uses as sound

spatialization engine the Open Audience Architecture and

receives commands through the network. A webserver was

also designed to control and register users. To support the

scenario described above, we have developed a diagram

that demonstrates the dynamics of the environment rep-

resented in Figure 1, which comprises: A server with a

dual function, webserver, and audio server. Four amplified

speakers connected to the audio server for feedback in the

interaction space. A router, which functions as an access

point and allows the connection between the application

and server. In the PlayStop version, the radius set is

calculated by the App that can determine whether or not
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the user is in the interaction space. When the application

detects that it is within the interaction space, the sound

chosen by a user is played in the speakers.

Figure 1: System Function Diagram.

When the version used is the JoyStick version,

the defined radius is scorned and from anywhere within

reach of the wireless network, it is possible to reproduce

the chosen sound besides also be able to direct it to the

soundbox of your choice. More details of the two versions

are presented in the following subsections.

6.1 Compomus PlayStop

The App Compomus PlayStop is the implementation of the

idea initially proposed in the project. However, during

the researches, the possibility of exploring the spatial

sound also appeared, being necessary to separate the two

solutions so that these were evaluated separately. The

PlayStop version works relatively clear, in Figure 2 it is

possible to check the screens of use of the App where it

is first necessary to make a user registration and choose a

sound. Just as in the JoyStick version, there are 50 sounds

of the electronic genre available for free on the LANDR

website [19].

Figure 2: Main screens of the App in the PlayStop
version, available only in Brazilian Por-
tuguese.

The second screen is the main screen of the App

in which the feedbacks are presented to the user, the

“Nothing playing” message is displayed when the user

is not inside the interaction space and the “Playing your

sound” is displayed when the app detects that the user is

within the defined area. At any moment, the participant

can change its sound. For this, there is a button on the

main screen that allows such action. The third screen has

the list with the available sounds.

In this version, the participant of the composition

needs to move, leave the space defined to stop the

reproduction, which is intended to stimulate the movement

between users. To evaluate this version was carried out a

case study in which the users could test the application that

was made available via the application store of the Android

system.

6.2 Compomus Joystick

The Compomus JoyStick is the version of the App that

explores sound localization as an artistic element, in which

case the user will have a control to move the sound in an

environment with scattered speakers. The JoyStick version

has differences of functionality concerning the PlayStop

version since it does not require the user to move through

the space Figure 3.

Figure 3: Main screens of the App in the JoyStick
version, available only in Brazilian Por-
tuguese.

The dynamics of using the App in this version is

very similar to the PlayStop version, the initial screen and

register works in the same way as the previous version,

as well as in the selection screen of a new sound. The

difference is in the main screen (central screen), where

a button is available to play and one to stop the sound

reproduction and a directional joystick that controls the

movement of the sound. There is also the sound switching

button that allows the user to change the sound at any time.

7 Case study

A case study was carried out to study musical composition

in a scenario in which there is no “central actor”, that

is, without any particular organization in which one

depends exclusively on the collaboration and interaction

of the people present in a given environment. This

study was carried out in an experimental setting, in an

environment simulating an installation in a public space.

This methodology was used based on Yin’s claim [20]

that the case study is the most appropriate methodology

to use in research where the main questions are ”how?”
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Or ”why?”. The author also refers to the case study as an

indicated methodology for social studies. Therefore one of

the topics addressed in this work.

Also according to the literature [20], as steps

for conducting case studies, there are: the Plan, which

consists in deciding the methodology that will be used

for the research; o Design or Project, where the units of

analysis should be defined and the probable case studies; a

Preparation consisting of one or more pilot case studies;

the collection, where the data generated by the pilot study

are extracted, and finally the Analysis stage, which consists

of an analysis of the collected data. If collection is not

sufficient, one may return to the preparation stage for

further pilot case studies, or even if the generated data is

not desirable, it is necessary to return to the design stage.

Plan: the context that this work is inserted is that

of the collaborative sound composition, placing the user as

a composer and interpreter of a sound to be built by the

individuals themselves collaboratively even if they do not

have previous knowledge about musical composition when

doing use of the proposed applications.

Design: the aim is to identify improvement

points and evaluate users’ acceptance of the proposed

technology. If the users felt composing a sound even

without harmony or synchronism, it was observed that they

were collaborating for a musical composition as a whole.

The research involves data collection in the

interaction space created within the University. The

technological platform developed is new and, as there

were no references to assess its viability, it was decided

to conduct two pilot case studies first. Data collection

was performed by observing the interaction, post-test

questionnaires printed and answered by all pilot study

participants after each session. For the analysis of the

collected data, each pilot case study had some of its

most relevant characteristics observed, and its data were

collected and discussed in detail in the next section.

To evaluate the results obtained in the analysis

and to find out if the technology would be well accepted

by the users, the Technology Acceptance Model (TAM)

model was used. The TAM model was designed to

understand the causal relationship between external vari-

ables of user acceptance and actual use of the computer,

seeking to understand the behavior of these users through

the knowledge and ease of use perceived by them [21].

According to the guidelines of the TAM model, five

hypotheses were elaborated that can be checked next.

These hypotheses are validated through a questionnaire

applied after the use of the technology.

• H1 - Perceived usefulness is affected when there

is no collaboration between participants.
• H2 - Intention of Use is affected by cultural

influences.
• H3 - Perceived Usability Facilitates engagement

with technology.
• H4 - Perceived Usability and Ease of Use provide

a positive experience with technology even with-

out knowledge of musical concepts.

• H5 - The ability with technological devices and

their resources improves personal performance in

the use of technology.

A questionnaire with 30 questions using the

Likert [22] scale was developed to validate the questions

the hypotheses elaborated. The Likert range has five levels

that are defined to capture the points of choice of the users

interviewed. In this case, the points of choice are:

1. Strongly disagree

2. Disagree

3. Neutral

4. Agree

5. Strongly agree

The study was conducted within the university premises

with the participation of 47 volunteer students who used

both versions of App Compomus Joystick and PlayStop.

These studies are best described in the following subsec-

tions. The two studies were conducted on the same day,

and students were divided into groups for physical space

issues.

7.1 PlayStop Pilot Study

• Preparation: A space of approximately 36

square meters was reserved for our studies as

shown in Figure 1. Four portable speakers were

plugged through cables to the USB sound card

that was used to reproduce the processed sounds

in the notebook. This equipment was used as an

audio and web server. We also used a standard

router, located right in the center of the defined

space, which served as the access point used in

the study. As this version does not explore the

spatiality of the sound, in this study all the sounds

were reproduced equally by the speakers.

• Execution: participants were first asked to down-

load the App from the app store. Then they were

asked to connect the network made available by

the system router to register and use the space. It

was explained to the participants the operation of

the App as well as the dynamics of the process of

the interaction space Figure 4.

Participants were asked to feel free to interact

as they wished. User interactions have been

recorded in audio and video recording. However,

only images can be checked on the page created

for the demonstration of results in photos and

audio [18]. Users could use the app in the

environment for five minutes in each round of the

study; at that time, they were free to interact or

not.

7.2 JoyStick Pilot Study

• Preparation: to perform this study after the

use of the PlayStop version the participants

were invited to use the JoyStick version of the

Compomus in the same space and to use the same

structure of the previous study Figure 5.
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Figure 4: Participants during the study making
use of the APP defining composition
strategies among themselves.

• Execution: participants were asked to download

the App in the JoyStick version, in this case, a

new registration was no longer necessary since

both use the same database. was asked to

download the App in the version JoyStick, in this

case, it was no longer necessary a new registration

since both use the same database. As in the

previous study, we explained to the participants

the dynamics of using the App and its operation.

The time available to the participants of this study

was five minutes in which it was suggested that

they could use the App the way they wanted. An

example of using this version can also be checked

on the page created in http://compomus.

wixsite.com/compomus [18].

Figure 5: Participants are making use of the
App and verifying the movement of the
sound.

After each round of use of the Applications, re-

spondents were asked to answer the questionnaire prepared

according to their vision and the feelings experienced

during the study, were also asked to be as sincere as

possible in their answers.

7.3 Result analysis

At this stage, the predetermined hypotheses were verified

at the beginning of this section, relating them to the

answers obtained in the questionnaire applied to the study

participants. This analysis consisted of in-loco observa-

tions by the researchers and the documentation by audio

and video recordings as well as the application of a post-

test user experience questionnaire to record participants’

impressions. Two graphs Figure 6 and Figure 7 show the

distribution of study participant responses for each version.

A more detailed analysis can be given below.

Figure 6: Average answers to the 30 questions in
the JoyStick Version questionnaire.

H1: Considering questions 1 to 7, this hypothesis

was confirmed, according to the figures about 53.19% of

participants who used the PlayStop version pointed out

in item 1 that there was a spontaneous organization by

the group. On the other hand, 36.17% of the participants

stated that there was no organization when they used the

JoyStick version, 17.02% were undecided. In answering

question 2, in which 68.09% of participants noted that the

sound is most interesting when several people reproduce

their sounds together in the PlayStop version. Users of the

JoyStick version at about 61.7% also agree. 1 In response

to question 4, 65.96% of the participants agreed that

there was no type of prior organization for the generation

generated in the use of the JoyStick version. This number

was 76.60% among users who made use of the PlayStop

version. When asked if they felt they contributed to a

composition in question 7, 70.21% of the participants

agreed with the statement and felt responsible for the

work generated in the PlayStop version. Already using

the JoyStick version, users felt much more active in the

participant part of the composition about 72.34% of users.

H2: Considering questions 8 to 13, this hy-

pothesis is partially confirmed according to the numbers

obtained in the answers to question 11. In this question,

51.06% of participants who used the JoyStick version

stated that they have an affinity with electronic music since

the sounds used are of this style. Already 59.57% of

participants who used the PlayStop version also agreed

to have a good relationship for style. Identification with

1The results presented are the sum of the answers I agree to and

strongly agree, as well as strongly disagree and strongly disagree.
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the style of electronic music present in the App sounds

caused an unexpected positive result among participants

in their responses. This result does not fully confirm

the hypothesis since a larger number of users with no

affinity with the electronic music used for this study were

expected. In answering question 8, 46.81% of the partici-

pants who used the PlayStop version were undecided when

asked if the people in their circle of friends like the same

musical styles. This number was 40.43% between JoyStick

version users. In answering question 10, about 80.85%

of participants who made use of the PlayStop version

like different/alternative ways of making music. Already

74.47% of users who made use of the JoyStick version also

claim to like different/alternative ways of making music.

Identification with the style of electronic music present

in the App sounds caused an unexpected positive result

among participants in their responses. This result does

not fully confirm the hypothesis since a larger number of

users with no affinity with the electronic music used for

this study were expected.

Figure 7: Average answers to the 30 questions in
the PlayStop Version questionnaire.

H3: Considering questions 14 to 19, this hypoth-

esis is confirmed. According to the figures found in the

questionnaires when analyzing the answers to question 14,

about 68.09% of users that were used the PlayStop version

stated that they did not have experience with musical

composition, but they not find difficulties to make music in

this case. 65.96% of users who made use of the JoyStick

version also agree that it was easy to make music even

without experience in musical composition. In response

to question 15, 82.98% of users who made use of the

PlayStop version stated that the simplicity of the App made

their experience with technology more accessible, this

number was 82,98% between JoyStick users. In question

18, 70.21% of users who made use of the PlayStop version

confirmed that they managed to dominate without any

problems the dynamics of the use of the App. In the

JoyStick version, this number was 72.34%.

H4: Considering questions 20 to 25, this hypoth-

esis is confirmed according to the verified answers. In

response to question 21, 70.21% of users of the JoyStick

version stated that random sounds could indeed result in a

single composition, among users of the PlayStop version

that number was 74.47%. In question 22, 82.98% of

JoyStick users concluded that this is a musical expression

type. Among the users of the PlayStop version, this

number was 80.85%. In response to question 24, 72.34%

of users of the JoyStick version have confirmed they have

enjoyed creating music from different sounds. 76.60%

users of the PlayStop version also confirmed that they

enjoyed creating music in this way.

H5: Considering questions 26 to 30, this hypoth-

esis was confirmed according to the analysis of the answers

collected. In response to question 26, 78.72% of users

of the JoyStick version confirmed to use more than one

electronic device daily. This number was 87.23% of the

PlayStop version users. In response to question 28, 82.98%

of participants who used the JoyStick version claimed

to have great skill in the handling of electronic devices.

Already 93.62% of users who tested the PlayStop version

claim to have great skills when it comes to electronic

devices. In question 29, 65.96% of users who used

the JoyStick version claimed to control the sound in a

proposed way without much trouble. This number among

users of the PlayStop version was 68.09%.

Overall, the results achieved in terms of tech-

nology acceptance are positive. The hypotheses are

considered confirmed when they reach 50% or more in the

average of answers that agree with the applied questions

Figures 8 and 9.

Figure 8: Results from PlayStop TAM question-
naire (average by hypothesis).

The interaction with sound through mobile tech-

nologies is an artifact with the potential to be explored in

the field of public art. The interaction of the participants

with the spatialization of sound is also another factor to be

investigated since it gives new creative possibilities to the

composers.

This study evaluated the potentialities and alter-

natives that can best be employed in the next version based

on what was analyzed through the applied questionnaires.

The compositions generated from the interaction of the

participants can be considered unique and irreproducible

since they are the factor that inserts the randomness and

unpredictability in work. This leads us to a random

collaborative music composition using a methodology

different from that used by John Cage. In this scenario, the

agent of change is the very interaction of the participants

with the sound through their smartphones (“ instruments”)
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Figure 9: Results from JoyStick TAM question-
naire (average by hypothesis)

in space either by reproducing the sound or by working

their spatiality.

8 Concluding Remarks

We presented the Compomus app, a framework for collab-

orative music composition for immersive interaction with

sound. We defined a case study with two versions of the

Compomus: JoyStick and PlayStop.

The subjects participating in the study interacted

with the sound in a university place simulating a quadran-

gular public space. By their mobile devices (smartphones),

participants adopt the JoyStick version, that detects when

the user is present in the environment, to play their sound.

In this version, the user besides the control of the sound

reproduction also has the power of the sound spatialization

and can direct its sound in any direction. At the end of

the interactions, the users answered a questionnaire based

on five hypotheses that aimed to evaluate the acceptance

of the technology. Thus, four of the five assumptions

were confirmed, and one of them was partially established,

showing empirically in the data a good acceptance by

the users. As a result, ten sound compositions were

generated. Five compositions were obtained through the

PlayStop version and are available on the stereo system.

The other five compositions were obtained through the

JoyStick version in the quadraphonic system.

We make available on a website [18] to partici-

pants and evaluators of this study could verify the results

of the interactions for the two Compomus app versions

proposed.
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