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Abstract 

 

This project consists of a study of the components supportive of a sense of immersion in the context 

of digital media, and their translation into sound design strategies. The aims of this research are to 

probe what particular methods are available to sound designers to help develop immersive 

experiences, and under what circumstances these methods seem to work best. Its targeted 

application concerns any form of digital media featuring audio content, but the medium for which it 

is likely to be of most significant relevance is the field of interactive media, of which videogames is 

an example. 

Through research, practical experiments, observations and analysis, the relative merits of the 

extrapolated sound design techniques are discussed in relation to their sonic characteristics. This 

process allows to identify a selection of qualities composing the immersive experience, and in turn 

propose a differentiation of certain types of immersion based on the user experience they offer. 
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DESCRIPTION 

 

List of the content of the SD card 
*The folders are identified in bold, while the files are identified in "brackets".  
 
The folders located on the first level are the following: 

 BlogPage 
 Dissertation 
 InstallationDocumentation 
 Practical_Experiments_Soundfiles 
 SDCard_ContentList 

 
The content of these folders is the following, in order of appearance: 
 

 BlogPage: 
- URL link to my blog page: "MSc Sound Design Final Project" 
 

 Dissertation: 
- A pdf document of this dissertation: "asm_s1460315_MSc_Dissertation.pdf" 
 

 InstallationDocumentation: 
MaxMSP 
 - MaxExternals 
 - Snds 
 - Videos 
 - "AmbisonicsSpatialisationtests.maxpat" 
 - "MainPatchFinalProject.maxpat". 
 
MaxPatch_Screenshots 
 - "EnvironmentBalance.png" 
 - "EnvironmentShiftSystem.png" 
 - "GainModulator.png" 
 - "RandomTrigger.png" 
 - "TrajectoriesFromWheelMovement.png" 
 - "WheelMovementData.png" 
 
Pictures 
 - "Installation_01.jpg" 
 - "Installation_02.jpg" 
 - "Installation_03.jpg" 
 - "Installation_04.jpg" 
 - "Installation_Interaction_01.jpg" 
 - "Installation_Interaction_02.jpg" 
 - "Mixing.JPG" 
 - "SetUp_All_01.jpg" 
 - "SetUp_All_02.jpg" 
 - "SetUp_All_03.jpg" 
 - "SetUp_Front_01.jpg" 
 - "SetUp_Front_02.jpg" 
 - "SetUp_LeftSide.jpg" 
 - "SetUp_RightSide.jpg" 
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 - "SetUp_Tulle_01.jpg" 
 - "SetUp_Tulle_02.jpg" 
 
Recordings 
 - "FP_asm_Soundscape_6Channels.wav" 
 - "FP_asm_Soundscape_10Channels.wav" 
 - "FP_asm_Soundscape_Binaural.wav" 
 - "FP_asm_Soundscape_Stereo.wav" 
 
Videos 
 - "FP_asm_MaxMSP-Patch-ScreenCapture.mp4" 
 - "FP_asm_VideoDocumentation.mp4" 
 

 Practical_Experiments_Soundfiles 
- "AB_AffectProgression.wav" 
- "CB_Spectralinaccuracy.wav" 
- "EA_AmazeDolbyStereo.mp4" 
- "GS1_Waves_Loop.wav" 
- "GS2_Waves_Multiple_WithVariation.wav" 
- "GS3_Waves_Multiple_TwoEnvironments.wav" 
- "GS4_Waves_Multiple_TwoEnvironments_IndependentElements.wav" 
- "IE_Example_Woodcreaks.wav" 
- "QM1_QuietEnvironment.wav" 
- "QM2_ActiveEnvironment.wav" 
- "TS1_Rain_RichSpectrum.wav" 

- "TS2_Waterfall_RichSpectrum.wav" 

- "TS3_PassBy_RichSpectrum_Moving.wav" 
- "TS4_Impact_Dry.wav" 
- "TS5_Impact_Complex.wav" 
- "TS6_Voices_Spread.wav" 
 

 SDCard_ContentList 
- "SDCard_ContentList.pdf" 
 
 

 
 
Description of the design work 
 
The most substantial piece of design work realised for this project takes the form of an audiovisual 
interactive installation, which was documented with video and audio recordings. This installation 
represents an aggregation of the sound design strategies found to be supportive of a sense of 
immersion, in order to assess the resulting user experience. The installation was presented on 
August 17th 2015, at the University of Edinburgh. The video documentation of that event is located 
under the folder "InstallationDocumention"; "Videos": "FP_asm_VideoDocumentation.mp4".  
 
The documenting video of the installation as well as the audio recordings should be 
viewed/listened to when reading Chapter 3, which describes and discusses the results of this final 
experiment. The audio recordings from the installation are located under the folder 
"InstallationDocumentation"; "Recordings". 
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The stereo [FP_asm_Soundscape_Stereo.wav], the 5.1 [FP_asm_Soundscape_6Channels.wav] and the 
5.1.4 [FP_asm_Soundscape_10Channels.wav] recordings are from the same excerpt of the 
soundscape: the stereo soundfile can be listened to in any sound system, and the 6 channels in any 
5.1 system, if available. The 10 channels soundfile is included for the purpose of documentation, but 
can only be listened to in an accurate way if played back through the custom 5.1.4 sound system 
developed throughout this project1. The binaural recording [FP_asm_Soundscape_Binaural.wav] 
was made using a pair of DPA 4060 microphones placed in the ears of a listener positioned in the 
center of the space, and should be listened to with headphones. 
 
Other experiments were made in order to test the relative merits of the sound design strategies 
when implemented separately. The soundfiles for these tests are included in the folder 
"Practical_Experiments_Soundfiles", and can be listened to when these tests are explained in 
Chapter 2.2 and 2.3, in the order specified in the text according to the described experiments. 
 
Note that the soundfiles  

 "CB_Spectralinaccuracy.wav"; 
 "GS1_Waves_Loop.wav"; 
 "GS2_Waves_Multiple_WithVariation.wav"; 
 "GS3_Waves_Multiple_TwoEnvironments.wav"; 
 "GS4_Waves_Multiple_TwoEnvironments_IndependentElements.wav" 

 
were played back through a 5.1.4 custom sound system (10 channels)2 when their respective tests 
were performed, but were decoded to stereo for the purpose of accessible documentation. 
Therefore, it has to be taken into account that the spatialisation will not be as accurate in a stereo 
reproduction than in 5.1.4 one. 
 
The Max/MSP patch developed for the installation is included in the archive under the folder 
"InstallationDocumentation"; "MaxMSP": "MainPatchFinalProject.maxpat". Under the same folder 
("MaxMSP") can be found a patch named "AmbisonicsSpatialisationtests.maxpat", which was 
designed for the spatialisation tests in Chapter 2. Both patches are included as a complement in 
order to show the specifics of the sound manipulations, but are not necessary to look at before 
reading this essay, as the most important aspects of this research are not related to the software or 
technology, but rather the techniques and strategies explained within the body of the text, and 
which could have been made with many other similar digital tool. 
 
A video screen capture of the patch working is also included under the folder 
"InstallationDocumentation"; "Videos": "FP_asm_MaxMSP-Patch-ScreenCapture.mp4". The 
Max/MSP patch can be opened on any system, but some folder paths may have to be specified in the 
Max/MSP Files Preferences in order for the sounds to be properly loaded. 
 
On the SD card can also be found  

 a pdf version of the dissertation under "Dissertation": 
"asm_s1460315_MSc_Dissertation.pdf"; 

 a list of the content of the SD card as a pdf document under "SDCard_ContentList": 
"SDCard_ContentList.pdf"; 

                                                           
1
 Note that the 5.1.4 system does not refer to the Dolby standard. Details of this custom speaker layout are explained in 

Appendix II - Installation Set Up. 
2 See details in Appendix II - Installation Set Up 
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 a URL link to my blog page [https://asophiemongeau.wordpress.com/] under "BlogPage": 
"MSc Sound Design Final Project"; 

 a series of pictures documenting the installation set up under "InstallationDocumentation"; 
"Pictures";  

 a series of screenshots from the Max/MSP patch showing specific elements of the 
interactive or dynamic systems under "InstallationDocumentation"; 
"MaxPatch_Screenshots".   

 
 

Relation between writing and design work 
 
The design work presented in this project is illustrative of issues discussed in the research. The 
writing is the main body of the work, while the design work complements it by putting into 
applications some hypothesis issued from the research and assess the results. This essay aims to 
contribute to the existing body of literature on the subject of immersion, while presenting an 
opportunity for the creation of an elaborate piece of design work. While the installation is 
substantial, the most significant outcome of this project resides in the documented results of the 
experiments and conclusions. 
 
 
 
  

https://asophiemongeau.wordpress.com/
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Chapter 1 

IMMERSION 

 

Introduction  

The possibilities for immersive sound design strategies are numerous, and the listener's experience 

involves his subjectivity, notably in gaming or interactive experiences. My research is intended to 

participate to the common effort to improve the user's experience, and add to the existing body of 

literature on the subject of immersion and digital media, in relation to the specific context of sound 

design. Also, this research includes reflections on the most recent developments in audio 

technology, its breakthrough in terms of customization and adaptability to the user's perspective 

and its potential for future developments.  

The lack of research and established knowledge focused on immersive sound design have been 

brought up in several places. For instance, while claims concerning the future of audio involves 

immersion, interaction, flexibility and realism in the sound experience3, it is also said that «since 

viewing has been enhanced and moved into high resolution it seems that audio has been neglected 

[and that] it is therefore necessary to investigate ways of enhancing the listening experience»4. By 

participating to the research on immersive sound, I aim to contribute to the improvement of the 

listening experience. 

The matter of systematisation and vocabulary seems to have been equally neglected, while Vicario 

specifies in The Sounding Object (2003) that «we lack a well-founded phenomenology of sound» (p. 

28). This can also be observed when statements such as «imaginative immersive quality [is] 

strongly enhanced by audio» (Collins, 2008) are neither explained nor supported by 

documentation. This clarifies that we seem to be missing an established vocabulary to address  

                                                           
3 «the key elements [of the possible future of audio] are immersion, interactivity and sonification». (Nick Ryan at Sound: 
Now & Next - 2015, http://www.bbc.co.uk/programmes/p02txtvp); 
« With audio moving towards immersive, interactive and flexible models, a more sophisticated method of specifying the 
format of the audio in the files is required.»  
(Broadcast WAV File Format, http://www.bbc.co.uk/rd/projects/broadcast-wav-file-format); 
 «This research has seen the re-emergence of older technologies like binaural and Ambisonics to satisfy a growing 
requirement for a more realistic sound experience to go with gaming, virtual reality systems and ultra-HD TV». 
(“Now and Next for the BBC - PSNEurope.” http://www.psneurope.com/now-and-next-for-the-bbc/); 
4 “Surround Sound with Height - Projects - BBC R&D.” Accessed August 13, 2015. 
http://www.bbc.co.uk/rd/projects/surround-sound-with-height. 
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immersive sound, and that little is known about the role of sound in the degree of immersion of a 

listener.  

It is argued that «pulling immersion back to basic definitions can help to focus on what we mean by 

immersion and hence can be used as a stepping stone to answering such questions as what 

immersion is and how it can be measured» (“Drowning in Immersion”, 1998). My research intends 

to re-explore definitions of terms surrounding the concept of immersion such as presence, flow and 

engagement, as well as identify and label qualities supportive of a sense of immersion. 

Complemented with practical experiments placing the listener in conditions that are said to be 

immersive, and the observation of the circumstances in which the sound design strategies seem to 

work best, this process will allow me to propose a systematisation and definition of various types of 

immersion in relation to the user experience they seem to offer.  

 

  



11 
 

1.1 Preliminary reflections 

First of all, I would like to address several issues regarding the concept of immersion itself, raise 

some questioning about its meaning (both literally and colloquially), and how that reflects on 

practical work focusing on the user experience. 

 

The immersion metaphor 
I think it is important to consider the immersion metaphor, where being immersed refers to being 

submerged under water or other form of liquid. This allusion to a complete physical envelopment of 

the body suggests an involvement of all the senses, as well as the feeling of being displaced from 

one environment to another of a completely different nature.  

 

Its colloquial meaning 
As consumers of entertainment through digital media (movies, games, etc), it is possible to notice a 

trend about the use of the terms "immersion" or "immersive" when describing certain products or 

systems5. With no formal description or holistic definition in that context, the meaning of these 

words seem to have transformed into a marketing catch phrase rather than a proper reference to 

specific sensory conditions. Then again, when considering immersion as an individual subjective 

experience, one can only poorly argue the degree of validity of such claims in regard to the 

immersive qualities of any product. Commonly, it is possible to observe that when something is 

referred to as "immersive", certain characteristics seem to be recurring and most frequently aimed 

towards the sensationalism, in the sense that it excites the senses6.  

However, sound artist Francisco Lopez proposes another form of what is also said to be an 

immersive experience, despite the fact that he deliberately deprives his audience from the sense of 

sight when blindfolding them7. Perhaps the heightened stimulation of auditory senses offers 

compensation, or perhaps the mind visualises the sound in ways the eyes can't, hence triggering a 

different experience of sight rather than dismissing it.  

                                                           
5 For example Philips's Immersive Sound Home Theater (http://www.philips.co.uk/c-p/HTS2500_05/immersive-sound-
home-theatre); the «immersive sound» or «immersive movie experience» advertised by Auro 
(https://www.barco.com/en/Auro11-1). 
6 «Feel every dimension» (Dolby Atmos); «Feel the action on screen like never before» (Auro).  
7 «I always do my live performances in complete darkness and providing blindfolds for the audience, in order to promote 
a profound listening and immersion into the sound matter, and also to avoid the classic annoying distractions of scenic 
presence of the artist and his technology.» “Francisco López [ Press // Interview for Db Magazine ].” Accessed August 18, 
2015. http://www.franciscolopez.net/int_db.html. 
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My research intends to investigate the meaning of immersion in regard to the user experience and, 

taking into consideration these various interpretations, propose ways to address immersive sound 

in a more precise manner8.  

 
How to improve the listening experience 
I believe that, by putting together these various interpretations of immersion and proposing a 

better defined vocabulary to address its related concepts and experiences, we can facilitate the 

research and the practical work on the improvement of the listening experience. Many scholars 

agree that the term is often misused or that its meaning is unclear, and that we could benefit from a 

better understanding of it, or rather a more common understanding. For example, it was expressed 

that the words "immersion" and "presence" «seem to have drifted from their pure definitions» 

(“Drowning in Immersion”, 1998). Also, in the specific context of digital games and gameplay 

experiences, «players, designers, and researchers use [the concept of immersion] often in an 

unspecified and vague way without clearly stating to what kind of experiences or phenomena it 

actually refers» (De Castel & Jenson, 2007, p. 40). Again, Brown and Cairns, when addressing the 

question of game immersion, claim that «the term immersion is widely used to describe games but 

it is not clear what immersion is or indeed if people are using the same word consistently» (“A 

Grounded Investigation of Game Immersion”, 2004). Such examples and citations demonstrate a 

lack of understanding and appropriate vocabulary. If such immersion-related concepts were better 

categorised and systematised, the user experience could be improved as designers would be able to 

target more specifically the appropriate type of immersion and its implementation strategies. 

 
The subjective experience and predisposition 
It has been mentioned by composer and sound artist Nick Ryan that what makes sound immersive 

is «what [the person] is listening to [and] the person who's listening to it»9. Such suggestions of 

immersion being dependant on the listener's dispositions to be immersed are very relevant and 

also need to be considered. One could think that by blindfolding his audience before his 

performance, Francisco Lopez prepares the listeners and sets the appropriate dispositions for their 

individual subjective immersive experience. 

 

                                                           
8  These ways will be addressed in Chapter 2.4 - Types of immersion 
9  “Nick Ryan at Sound: Now & Next - Sound Is Magic, BBC R&D.” BBC. Accessed August 13, 2015. 
http://www.bbc.co.uk/programmes/p02txtvp. 
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 In light of all these reflections on immersion and related questioning, my methodology 

consists of gathering previously suggested definitions of immersion and the various components of 

what participates to an immersive experience, and proceed to their examination and translation 

into sound design strategies. These will then be put into application through an installation and a 

series of isolated tests, which will allow me to propose a set of different types of immersion in 

relation to my observations, as well as ways to implement them into practical use in audio design, 

hence participating to the improvement of the user experience. 
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1.2 Research and drawn conclusions 

This section accounts for the conclusions drawn from extensive research on immersion, following 

this preliminary phase of reflection. These conclusions are formulated in the form of a set of 

hypothesis about what will promote a sense of immersion. 

 
Multimodality 
I was first introduced to the idea of «being here VS being there» when I read the paper “Drowning 

in Immersion” (1998). This dichotomy refers to different degrees of immersion, where "being 

there" represents the feeling of being immersed. According to the authors of this paper, there seems 

to be multiple degrees between "here" and "there", that can be reached through several 

combinations and techniques, including the pairing of multiple senses. They point out the relevance 

of comparing «several different combinations of multi-modal input/output, for example virtual 

environments based with audio only, haptic only, haptic and audio etc.». 

 

 

 

 

 

 

 

 

The classification they propose (see fig. 1.1) seems to suggest that, the more senses are involved, 

the fuller the immersion will be. While I don't believe that the number of senses involved is the only 

nor the main component influencing the degree of immersion experienced by an audience, my 

practical experiments will take multimodality into consideration in order to assess to what degree 

it affects the immersive experience.  

 
Participation 
The ideas of participation, interest in tasks and attention have been mentioned as interleaved 

elements contributing to a sense of immersion.  For instance, in “A Grounded Investigation of Game 

Immersion” (2004), it was said that «interesting tasks» was one of the main features participating 

Figure 1.1 : Degrees of immersion 
(classification according to “Drowning in Immersion”, 1998). 

no 
immersion 

degree of immersion 

full  
immersion 

A    H 

H+A V+A 

V V+A+H 
V+A+H+?? 

V = Visual  A = Audio  H = Haptic 
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in game construction, and that «the more attention and effort is invested, the more immersed a 

gamer can feel». Put together, they  seem to form the broken down components (or rather some of 

them) of a successful interaction, where participation is required from the audience in order to 

have interaction, and where the resulting degree of interest from the audience will be correlated to 

the attention the task is being given. The task element was also implied in “Measuring and defining 

the experience of immersion in games” (2008), where it is mentioned that, as part of the 

characteristics of immersion were a «distorted sense of time» as well as a provided challenge «that 

involves a person in a task». The correlation between attention and immersion was also brought up 

by Brown and Cairns while they state that «The more attention and effort is invested, the more 

immersed a gamer can feel» (“A Grounded Investigation of Game Immersion”, 2004). Furthermore, 

that can apply to multimodality as well since more attentional resources are needed when a greater 

variety of inputs are in play10. 

Participation also correlates with the way Clark defines "Being There" in relation to Heidegger's 

concept of Dasein: «a mode of being-in-the-world in which we are not detached, passive observers 

but active participants» (Clark, 1998, p. 171). This implies that participation is a prerequisite for 

engagement11, or to take part in something. 

 
Tangibility 
The aspect of tangibility, or physicality of the interaction(s) was discussed in the article “An 

enactive approach to the design of new tangible musical instruments” (2006). This paper seems to 

support the fact that, in order for the interaction to participate to the sense of immersion, the 

method of interaction has to provide some sort of tangibility; the participant has to enter in 

physical contact with the device providing interaction. However, it is also important to consider 

that the device should be part of the environment, as opposed to severed either thematically, 

esthetically or logically. If the device was to stand out of the environment, it could create the 

opposite effect of disrupting the immersive experience by breaking the illusion of "being there" and 

bringing the participant back "here". In other words, through the design of the interaction 

method(s), it would seem to be important to consider not only auditory percepts, but also haptic 

percepts and the kinds of gestures themselves. 

 

                                                           
10 «The more attention and effort is invested, the more immersed a gamer can feel», for instance «if gamers need to attend 
to sound, as well as sight» (“A Grounded Investigation of Game Immersion”, 2004) 
11 See Appendix I - Glossary. 
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Immediate feedback 
The way the participant's actions affect the environment is also to be considered. It would seem 

that, when the feedback from the interaction is direct and immediate, the sense of "flow" is 

improved (“Measuring and Defining the Experience of Immersion in Games”, 2004). The concept of 

"flow" being tightly related to the one of immersion12, this would also contribute to the immersive 

experience.  This technique was also applied for the game TiM's Journey, where «all sounds 

generated by avatar activity are instantaneously connected to the player's input» (“Audio Games: 

New Perspectives on Game Audio”, 2004). In this game designed for visually impaired people, the 

sound is their primary focus and mean of providing feedback to the player. Audio will also be the 

only way of capturing the player's attention and creating a sense of immersion, thus making their 

strategies worth investigating. The designers defend that the «instant connection between all input 

activity and auditory feedback is very important to inform the player that the system has registered 

his/her actions», and this is vital to the maintaining of the player's interest. 

 

Invisibility 
It has been observed by Winograd and Flores (1985) that, when a state of immersion in games is 

reached, the game controls become "invisible". While they refer to Heidegger's notion of a tool 

being “ready to hand”, my understanding of that statement is that, the less the control devices are 

noticeable or require active attention, the easier a state of immersion will be reached. From this 

deduction, I hypothesise that, in order to transport the audience in a certain environment and for 

this experience to be successful, all the elements presented must be part of the environment, thus 

presenting as less artifacts as possible (in terms of equipment, accessories, or any contrasting 

device). By voluntarily making the controls, interaction devices or any other equipment "invisible", 

it would allow the participant to be «less aware of their surroundings» (“Measuring and Defining 

the Experience of Immersion in Games”, 2004).  In other words, "invisibility" may mean that the 

equipment is concealed, or that it is made a part of the environment. 

 
Emotional involvement and aesthetic interest 
Studies indicate that high levels of immersion seem to be correlated with a certain degree of 

emotional involvement (“A Grounded Investigation of Game Immersion”, 2004), and that one of the 

components of "total immersion" in games is empathy, where the player grows so emotionally 

invested that they feel as if they perform a «transfer of consciousness». Furthermore, the "aesthetic 

                                                           
12 See Glossary, Appendix I 
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enjoyment" (De Castell & Jenson, 2007) is said to contribute to the motivation to play, or in other 

words to "attention", when described as «the willingness to concentrate» (“A Grounded 

Investigation of Game Immersion”, 2004). 

 
Accessibility 
According to Brown and Cairns (“A Grounded Investigation of Game Immersion”, 2004), one of the 

barriers for engagement is "access". In relation to the gaming experience, access would refer to the 

game controls and how they facilitate or disrupt the user experience. Access can also be applied to 

the game mechanics or the level of complexity of the task. In other words, if the progress of the user 

through the task is slowed down or even stopped due to overly challenging manipulations (either 

physical or mental), the engagement will be disrupted. In order to improve the immersive 

experience, the task should offer reasonably achievable objectives or manipulations.   

 
Surrounding stimuli 
Being physically surrounded specifically refers to the stimulation of «our whole perceptual 

apparatus», and the «sensation of being surrounded by a completely other reality» (De Castell & 

Jenson, 2007, p. 40). It reiterates the notion of being transported, of creating the feeling of "being 

here VS being there", through actual stimulation of the senses. One could also say that surrounding 

stimuli will improve the sense of presence13. 

 
Depth 
Brown and Cairns also mention that immersion is said to «have depth» (“A Grounded Investigation 

of Game Immersion”, 2004). While they don't provide many details on what that statement infers, I 

take the liberty of interpreting it as offering multi-faceted points of interest, and layered 

complexity, which help the user feel surrounded, or being part of a whole, coherent environment. 

This can apply to game mechanics and tasks, diversity of stimuli, as well as elaborated visuals and 

audio. 

 
Accuracy 
In a more technical perspective, due to highly directional cues of human listening, spatial accuracy 

in terms of audio reproduction seems to be of importance to the immersive experience, especially 

when visual and audio stimuli are combined. Indeed, the coherence of both stimuli will contribute 

                                                           
13 See Appendix I - Glossary. 
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to the user believing in the environment virtually created. Incoherence, on the contrary, will disrupt 

the immersive experience: «a mismatch between the aurally perceived and visually observed 

positions of a particular sound causes a cognitive dissonance that can seriously limit the 

visualization enhancement provided by immersive sound» (“Fundamental and Technological 

Limitations of Immersive Audio Systems”, 1998). This means that the technology used to create an 

immersive environment will have to allow compliance to the aforementioned accuracy and 

audiovisual coherence. 

 
Dynamic 
The idea of a dynamic evolution is taken directly from game audio integration techniques, where 

repetition is to be avoided in order to prevent the gamer from recognising the same audio cues 

repetitively, thus reminding him or her of the virtual nature of the environment, as well as hamper 

attention. Karen Collins explains that current gamers, due to the advances of technology and the 

high audio standards, will «get tired to listening to the repetition» (Collins, 2008, p. 27). 

Adaptability is also said to be a significant factor in creating a sense of immersion, where the user's 

environment and location can dynamically adapt in order to reinforce the feeling of "being there" 

and presence.  
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Figure 1.2 - Projection One 

1.3 Inspirations 

This section presents research on previous creations featuring one or more components of 

immersion mentioned in Chapter 1.2. These creations were inspirational for the design of my own 

installation, and are documented here. 

 

1.3.1 Immersive audio visual creations 
 
 
Multimodality, depth and interaction 
I found the following projects to be mainly interesting for their exploration of interaction, 

multimodality as well as surrounding stimuli through multilayered projections on thin fabric such 

as tulle, creating an impression of depth14. 

GAIA 

Video: https://vimeo.com/8165484 

In this project, I appreciated the idea of 

using a thin fabric like tulle to create the 

illusion of three dimensional projections, 

and the fact that the audience can walk 

into the space and be surrounded by it. 15 

 

PROJECTION ONE 

Video: https://vimeo.com/25037902 

The same kind of fabric was used in this project (tulle), and I 

find that the aesthetic created by their design is quite engaging: 

the audience can interact with it and create eye-catching wavy 

patterns. Their design is the following as shown in figure 1.2. 16 

                                                           
14 Note that the provided links to watch online videos of the mentioned project are there only as a reference, and are also 
included in the bibliography. It is not essential to watch these videos when reading this section. 
15 Images retrieved from “GAIA.” Accessed August 14, 2015. http://projectgaia.ca/. 
16 Figure 1.2 retrieved from “Projection One — LIFT Architects.” Accessed August 14, 2015. 
http://www.liftarchitects.com/projection-one/. 

https://vimeo.com/8165484
https://vimeo.com/25037902
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This type of experimental projection techniques inspired me to design a projection set up that 

would create an impression of depth, like the projection through multiple layers of tulle does. 

 

TRANSIENT 

Video: https://vimeo.com/47427468 

In this project, I appreciated the projection through multiple layers 

of tulle as the two previous ones did, which allows the audience to 

penetrate the environment and be surrounded, as well as the use of 

Kinect and motion detection to trigger interaction between the 

environment and the user. 17 

 
 
 
 
 

FJORDS EN ABERS  
 

The installation consists of a labyrinth of tulle on which is 

projected a 3D diaporama of archive images. 

 

The installation presents surrounding stimuli as the audience is 

free to walk inside it and through the strips of tulle. The visuals 

seem to have contributed to engage the audience by heightened 

visual stimulation and eye-catching aesthetic. 18   

 
 
 

  

                                                           
17 Image retrieved from “Pablo Gnecco.” Accessed August 14, 2015. http://yopablo.com/#Transient. 
18 Image retrived from “Fjords en Abers.” Accessed May 13, 2015. http://www.imhotep-
light.com/acceuil.php#/Creations. 

https://vimeo.com/47427468
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1.3.2 Audio inspirations 
 
 

Aesthetics 
In terms of audio inspirations, I am strongly influenced by the immersive soundscapes and wildlife 

recordings of sound recordist, designer and artist Chris Watson. The decision to opt for nature or 

realistic soundscapes was made from considerations of both subjective (personal preferences and 

inclinations) and objective (potential for adequate dynamic evolution, realism and emotional 

response) criteria. I find that nature and ecosystems present a balanced and rich content of 

behaviors and multifaceted stimulation that can be an asset to an immersive installation. It is also 

interesting to note Chris Watson's definition of "immersive technologies" as putting the 

viewer/listener «in a sense of space»19. 

 

HRAFN: CONVERSATIONS WITH ODIN  -  Chris Watson 

In this project which took place in the Jerwood forest, the audience was invited to make themselves 

comfortable anywhere within a certain perimeter, 

and listen to the soundscapes composed by Chris 

Watson in the context of their original recordings.  

 

I find this type of installation to be immersive in 

many different ways: the fact of being in a context-

specific environment (in that case remote) 

predisposes the listener to devote his or her 

attention to the installation and the unfolding events; the potential visualisation of sound events is 

fed and strengthened by the other surrounding sensory stimulations (sight, but also touch and 

smell).  Here, Chris Watson took advantage of an already existing natural environment and 

complemented it with his own composition of sounds, creating a coherent soundscape as a whole. 20 

 

 

 

                                                           
19 “Chris Watson at Sound: Now & Next - A Journey South, BBC R&D.” BBC. Accessed August 18, 2015. 
http://www.bbc.co.uk/programmes/p02txs7f. 
20 Image retrieved from “Chris Watson and Iain Pate | Jerwood Open Forest.” Accessed August 14, 2015. 
http://jerwoodopenforest.org/commissions/chris-watson-and-iain-pate-new/. 
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HY BRASIL  -  Chris Watson 

 
Video: https://www.youtube.com/watch?v=0Fhquq0oxsc 

In this twenty minutes composition, Chris Watson develops an evolutive soundscape which invites 

the listener to enter an imaginative natural world. Accompanied by visual effects, the installation is 

three dimensional using Ambisonics sound and lighting. 

 
 

LIVING SYMPHONIES 
 

Video: https://www.youtube.com/watch?t=76&v=ca6ZA-559iA 

In this project, the sounds themselves are not from wildlife recordings, but their nature remains 

environmental as the creators use the ecosystem as a conductor of audio behaviors. The result is 

played back in the forest itself, where the speakers are hidden in the environment, not unlike Chris 

Watson's Hrafn: Conversations with Odin. 

 

 

 

  

https://www.youtube.com/watch?v=0Fhquq0oxsc
https://www.youtube.com/watch?t=76&v=ca6ZA-559iA
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1.3.3 Visual inspirations 
 
 

Aesthetics 
In terms of visual inspiration, I found relevant to complement the environmental nature of the 

sounds with coherent visual accompaniment. If not realistic, the visuals should be evocative of a 

natural environment, in relation to the sounds presented. The emotional response triggered when 

appreciating art from the romantic era, strong in environmental features, encouraged me to opt for 

a similar aesthetic.  

WILLIAM TURNER'S PAINTINGS21 

  

 
 
 
 
 
 
 
 
 
 

    

 

 

CASPAR DAVID FIREDRICH'S PAINTINGS22 

  

  

                                                           
21 Websites from where the images were retrieved are included in the bibliography. 
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 Websites from where the images were retrieved are included in the bibliography. 

Fishermen at Sea, 1796 The Eruption of the Soufriere Mountains 

in the Island of St. Vincent, 30th April 

1812 

The Shipwreck, 1805 

 

Wanderer above the Sea of 

Fog, 1818 
Sea Shore in Moonlight, 1836. 
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Chapter 2 

SOUND DESIGN  

 

2.1 Strategies 

In this section, I will refer to the set of hypothesis on the elements supportive of immersion based 

on research presented in Chapter 1.2,  and propose strategies to translate them into sound design 

techniques. These techniques will then be implemented and tested through and a series of isolated 

tests and practical experiments (explained in Chapter 2.2 and 2.3), as well as the development of an 

audiovisual installation (described in Chapter 3).  

 

Multimodality 
The combination of multiple sensory inputs, namely sound and sight, will be the first premise of the 

elaboration of my installation, both for the reasons extracted from my research presented in 

Chapter 1.2, and for the potential application of my findings, which relates to audiovisual media 

such as videogames. This is also the reason why some sound design strategies enumerated below 

will be complemented by visual strategies. 

Participation 
Through the use of controllers, sensors or other data transmitting devices, the actions of the user 

should affect the environment, in an either reactive or interactive way (or both). According to De 

Castell & Jenson, the "dimensions of participation and connection" can be defined in relation to the 

"four realms of experience" as presented in figure 2.1 (De Castell & Jenson, 2007). 
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Entertainment 

Aesthetic 
Escapist 

Educational 
ABSOPTION 

active 

participation 

passive 

participation 

IMMERSION 

 

Four realms of experience defined with the dimensions of participation and connection 

 

 

 

 

 

 

 

 

 

 

 

This suggest that, in order for an experience to become immersive, it must involve some sort of 

participation, either active or passive.  

 
Tangibility 
The methods of participation or interaction should provide some tangibility: the participant should 

be able to interact with the environment by entering in physical contact with a device and some 

manipulation. It is also suggested that the immersive impression is improved by relying on tightly 

related haptic and auditory experiences (which can be found or experienced in real life) to 

emphasize the correlation between the haptic stimulation and the audio feedback (“An Enactive 

Approach to the Design of New Tangible Musical Instruments”, 2006), thus also improving the 

feeling of "being there", or presence. 

 
Immediate feedback 
The participant's actions, through physical manipulation, should trigger immediate audio feedback. 

Depending on the action, sounds should be affected (modified, stopped, triggered, positioned, etc) 

in order to provide new information of the user's status within the environment. The participant 

should be able to relate his or her actions to the feedback heard.  

Figure 2.1 - Realms of experience 
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Invisibility 
Referring to the idea of invisibility of the tools explained in Chapter 1.2, anything that is not part of 

the environment should be as concealed as possible, or made part of it. For instance, the data 

collection sensors or any other interactive device can be made to fit within the aesthetic or logical 

organisation of the environment. The use of a custom speaker layout can improve certain 

properties of playback such as directionality or the reflection/direct sound ratio 

 

Emotional involvement 

While exercising scepticism around statements made about emotional response in laboratory 

conditions, they can still be considered and tested while this provides an appropriate starting point. 

Some studies have found that, according to a VALENCE/AROUSAL graphical representation of 

emotions (see fig. 2.2), the strongest reactions recorded in participants were observed when 

triggering emotions around the Pleasant-Activation quadrant (“Automatic Recognition of Emotion 

Evoked by General Sound Events”, 2012). This suggest that the use of pleasant sounds (if not 

exclusively then sporadically) should improve the emotional response, and hence participate to the 

immersive experience. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 2.2 - Valence/Arousal 

VALENCE 
Pleasant 

Happy 

Clated 

Excited 

Activation 

AROUSAL 

Tense 

Stressed 

Upset 

Unpleasant 

Sad 

Depressed 

Fatigued 
Calm 

Deactivation 

Relaxed 

Serene 



27 
 

Accessibility 
The interactions and objectives, if any, should not be so complex as to impair the progression or the 

understanding of the environment, and should allow the participant to get involved with it without 

requiring any explanations during the experience. For instance, if guidance is needed in order to 

understand or progress, some information can be conveyed through auditory input instead of by 

taking the form of instructions or explanations. Doing so should contribute to the participant being 

absorbed in the installation without interrupting its flow or any disruption from unclear required 

manipulations or objectives. 

 
Surrounding stimuli 
This can be achieved through standard multi-channel surround sound system, which spreads the 

sound sources all around the listener's position.  Multimodality can be paired with this technique in 

order to offer surrounding stimuli at various levels. For instance, three dimensional or mapped 

projections as well as lighting effects can create visual stimuli complementing a surround sound 

speaker layout. Another way to achieve surrounding stimuli is to take advantage of an already 

surrounding environment, such as Chris Watson did for his piece Hrafn: Conversations with Odin.  

 
Depth 
The feeling or dimension of depth can be accomplished in multiple ways, and through the 

combination of several factors. For instance, the stimulation of multiple senses (namely sight and 

sound), represents one way to implement depth, as well as featuring a surround audiovisual set up 

in order to envelop physically the participant. Some technologies can definitely help achieve the 

latter, such as the use of Ambisonics encoding and decoding algorithms, playing back sounds in a 

surround sound system. What tools such as Ambisonics offer which presents an addition to a 

surround sound system, is the heightened accuracy of sound spatialisation, thus improving the 

creation of a multi-layered soundscape and its depth in terms of sonic characteristics. 

 
Accuracy 
This represents a technical aspect that can be fulfilled with the help of advanced technology. For 

instance, the combination of the Ambisonics algorithms and the use of ultra directional speakers 

(such as flat panel speakers), can help creating a sound reproduction that would be as close as 

possible to its original spatial disposition. 

 



28 
 

Dynamic 
Evolutive and adaptive soundscapes can be implemented through the use of various software, 

which allow numerous possibilities for variations. Processes such as changes and variations in 

amplitude curves, frequency spectrum, randomisation of sound triggers, using multiple variations 

of sounds of similar nature to represent one sound event, are all valid ways to avoid repetition.  
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2.2 Qualities 

Practical experiments and design tests were made in order to explore various qualities of sound, 

determine what kinds of textures seem to spatialise well, what kind of gestural shape should be 

provided for the desired degree of dynamic excitement, and how modulations of certain qualities, 

such as density or tension, should be handled over time to compose the participant's experience. 

 

 

 

The sound that had the best spatialisation quality among the ones tested was the sound of human 

voices (TS6_Voices_Spread). The results also suggest that sounds with spectral content on both 

extremes of the scale (very rich or very low) do not spatialise as well as sounds that feature a 

complex but restricted (bandwidth limited) spectral content.  

Texture spatialisation 
Sounds of various textures were spatialised in a 5.1 

sound system in order to determine what kinds of 

textures spatialise well. 

Summary 
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The gestural shapes that seem to work best are those occurring when combining together multiple 

layers of sounds, each of them varying in different ways. The many variables provide the whole 

environment dynamic evolution and allows the soundscape to progress in a way that will never 

generate series of events in the same manner twice. Types of variation that those various layers of 

gestural shapes can include (but are not limited to) movement within the horizontal and vertical 

spatial representation, randomisation of the volume, randomisation of the trigger of sound events, 

and having multiple variations for the same sound. 

 

 
 

Gestural Shapes 

Gestural shapes, or spatial trajectories, were 
experimented with in order to see what works best in 
what context and in relation to dynamic evolution. 
*Note that the sounds referred to in this test are multichannel sounds 
played back through a 5.1.4 speaker layout, decoded to stereo format 
using the Ambisonics encoder object in Max/MSP. The sounds included in 
the archive are to be considered as a reference, but do not represent the 
full quality and extent of spatialisation experienced with the 5.1.4 system. 

Summary 
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The results of this experimentation suggest that a balance should be found between the density of 

events occurring in the environment, the density of the spectral representation and the level of 

activity or intensity in the content of the soundscape. For instance, a low level of activity (or a slow 

progression) combined with a high density of event occurrences or spectral representation can 

prove to be tiring to listen to, or to fail to maintain the interest or attention of the listener. On the 

other hand, if the spectral content of the soundscape varies in such a way that denser moments are 

interleaved with sparser ones, the chances of maintaining the interest and attention of the listener 

are higher. 

 

 

  

 

Quality Modulations 

The modulation of certain qualities such as density (in 
terms of density of events and density of spectral 
representation) or activity (in relation to the content of 
the soundscape) were experimented with over time in 
order to determine ways to compose the listener 
experience. 
 

Summary 
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2.3 Merits 

Taken from these design experiments were elaborated a series of individual tests featuring 

particular techniques (from Chapter 2.1 - Strategies) in order to assess their relative efficacy. 

Carefully considered questions were composed so their answer could provide a basis for discussing 

the relative merits of the sound design techniques. This was not to test directly for a sense of 

immersion, but for qualities taken to contribute to it and their potential systematisation. Subjective 

impressions from participants were observed and taken into consideration in these tests. 

 

How does the sense of immersion relate to the metaphor of being submerged and the physical 

impression of being surrounded by stimuli? 

 

 

 

 

 

En

Play a soundfile that spatialises well according to the 

Texture Spatialisation experiment, from 1 to 10 

channels, exploring the technique of surrounding the 

listener with stimuli. 

Envelopment                   Question 

Envelopment TEST A 
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Envelopment TEST B 

Envelopment TEST C 

Play a variety of sounds starting from one looping 

soundfile to multiple layers composing an evolving 

soundscape, exploring the techniques of dynamic 

evolution and depth. 

Play a soundscape accompanied and unaccompanied by 

visuals and compare the resultant, exploring the 

technique of multimodality. See fig. 2.3 

 

Fig. 2.3 - Visual set up 
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According to the performed tests, a sense of envelopment is created when physical stimuli 

surrounds the listener, which is improved when modalities are combined (such as sound and sight). 

In the case of audio stimuli, envelopment is improved when the content of the soundscape 

maintains the interest and the attention of the listener through dynamic evolution and variation. In 

that sense, immersion relates to the metaphor of being immersed under water, or submerged, due 

to the physical stimuli actually surrounding the listener, but also due to the level of attention that is 

implied in such an experience. 

 

 

 

How accurate does the representation of the environment must be in order to express its 

characteristics in a comprehensible or intelligible way? 

 

 

 

 

 

 

 

 

 

 

Embodiment TEST A 

Play a soundscape accompanied and unaccompanied by 
visuals and compare the resultant, exploring the 
technique of multimodality.  [See figure 2.3] 

 

Envelopment                     Answer 

Embodiment                  Question 
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Considering the type of sounds used for these experiments, featuring realistic qualities, it would be 

relevant to test for embodiment in soundscapes of other natures such as abstract or caricature. 

However, in this case, in order to provide a representation of a sonic environment in an intelligible 

way, it is advantageous to compose a soundscape with a certain dynamic evolution and variation, 

mimicking real life sound events as well as offering a multilayered progression. Depending on the 

content, visual accompaniment can be helpful in the representation, but will also restrict it, as 

visualisation can sometimes trigger more vivid imagery than actual visual stimuli23.  

 

 

 

 

                                                           
23 «Every listener visualises what they hear»,  “Nick Ryan at Sound: Now & Next - Sound Is Magic, BBC R&D.” 
BBC. Accessed August 13, 2015. http://www.bbc.co.uk/programmes/p02txtvp. 
 

 

Embodiment TEST B 

Play a variety of sounds starting from one looping 

soundfile to multiple layers composing an evolving 

soundscape, exploring the techniques of dynamic 

evolution and depth. 

 

Embodiment                     Answer 
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What sort of relation must there be between the various elements composing the soundscape in 

order to create a coherent, perceptible whole? 

 

 

 

 

Results from these experiments suggests that lack of accurate representation spectrally and 

spatially impairs the coherence and the perception of the environment as a whole: it rather 

decomposes its component into isolated elements. Therefore, the relation between the various 

elements composing the soundscape should be balanced in terms of both spatial and spectral 

representation. 

 

 

 

 

 

 

 
 

Coherence TEST A 

Play a soundscape with accurate spatial and spectral 
representation as opposed to an inaccurate one; from a 
well balanced environment to unbalanced, exploring 
the technique of spatial accuracy. 

 

Coherence                           Question 

Coherence                             Answer 
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What kind of developments should the sound events go through in order to preserve continuity 

over time? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Continuity TEST A 

Play a variety of sounds starting from one looping 

soundfile to multiple layers composing an evolving 

soundscape, exploring the techniques of dynamic 

evolution and depth. 

 

Continuity                           Question 

 

Fig. 2.4 - Continuity progression curves 

 

 

Activity/Intensity 

Time 

micro variations 

macro variations 
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The result of these experiments suggest that continuity is improved when there exist a progression 

at a macro level, as opposed to maintaining a constant state of activity or intensity in the sound 

events. The macro progression represents the seed of a narrative element. It is also unnecessary, or 

even unadvised, to follow strict realistic behavior, but is rather recommended to manipulate the 

sounds and their progression according to the information which needs to be conveyed to the 

listener. 

 

 

 

 

How does the listener's emotions influence the engagement experienced with the environment? 

 

 

 

 

 

 

 

 

 

Continuity TEST B 

Perform a comparison of the progression of real life 

sound events and the sound events simulated in a 

digital environment. 

 

Continuity                             Answer 

Affect                                   Question 
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More tests are required in order to elaborate on the question of emotional involvement of the 

listener towards the presented environment, but what the results of the performed tests suggest is 

that a variation in the intensity curve, especially when involving emotions situated near the Arousal 

area of the Valence/Arousal graph (see fig. 2.2), is more prone to evoke emotional responses in the 

listener, thus captivating his or her attention and improving the immersive experience. 

 

 

  

 

 

Affect TEST A 

Play a soundscape that features very limited 

development and activity, compared to an eventful and 

more active one, exploring the technique of emotional 

involvement. 

 

Affect TEST B 

Play a soundscape that evolves from pleasant sounds to 

the rise of tension, exploring the technique of emotional 

involvement. 

 

Affect                                        Answer 
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2.4 Types of immersion 

Finally, different types of immersion can be extrapolated from the practical experiments and tests 

examined in Chapter 2.2 and 2.3 and their respective conclusions. The following suggested types of 

immersion do not aspire to be exhaustive or to take all factors into account, but rather aim to help 

define a vocabulary to talk about audio immersion and systematise its related concepts. More 

research would help extend this vocabulary and elaborate on immersive sound qualities.  

 

This classification in regard to the user experience aims to complement the model proposed by 

Brown and Cairns (“A Grounded Investigation of Game Immersion”, 2004), which categorises game 

immersion into three progressive level of involvement : "engagement", "engrossment", and "total 

immersion", responding  to the claim that this approach «fails to adequately respond to the 

qualitative differences between different modes of involvement» (De Castell & Jenson,  2007, p. 41). 

 
Passive immersion 
Passive immersion is a contemplative yet engaging one : it occurs when attention is captivated, and 

can alter the sense of time, but does not require actions from the participant. A passive immersion 

can be achieved with the help of strategies such as multimodality, aesthetic or emotional 

involvement, accessibility, surrounding stimuli, accuracy, dynamic evolution, and depth. 

 

Active immersion 
Active immersion defines one that is reached through interactions, tasks and objectives. It can be 

achieved by all the strategies mentioned in Passive immersion above, as well as participation and 

feedback. The nature of the task is implied to be physical (as opposed to Investigative immersion, 

see below). 

Emotional immersion 
Emotional immersion happens when the listener's emotions are reached in a way that the sense of 

time or connection with reality is altered. The main strategy for this type of immersion is aesthetic 

and emotional involvement, but can be reinforced by any of the other strategies. 

Investigative immersion 
Investigative immersion occurs when the attention of the participant is captivated through 

narrative or discovery. One good example of sonic investigative immersion is the mobile game Papa 

Sangre, where the player navigates through a binaurally spatialised audio environment, with the 



41 
 

help of a minimal visual interface. Players of this game have reported being deeply immersed in the 

gameplay24, through the sense of discovery. Investigative immersion can be reinforced by 

participation, and feedback when the participant's actions affect the development of the 

environment. It can also be achieved by introducing an elaborate narrative or challenging tasks 

involving puzzle solving or reasoning, as opposed to physical ones mentioned in Active immersion 

(see above). 

Physical immersion 
Physical immersion is when the listener is physically surrounded by stimuli and it imposes 

immersion on him or her. Some digital environments or art installation of various types can be 

quite substantial in terms of infrastructure. The performed tests suggest that surrounding the 

participant by multimodal stimuli improves the sense of immersion through envelopment, but I 

hypothesise that immersion can be imposed on the participant when the physical submersion is 

total, and contact with the world is only made through the environment and nothing else. However, 

further testing would be required in order to confirm this hypothesis.   

                                                           
24 «Through a process of realignment, people were able to perceive themselves to actually be walking within the space.», 

“Nick Ryan at Sound: Now & Next - Sound Is Magic, BBC R&D.” BBC. Accessed August 13, 2015. 

http://www.bbc.co.uk/programmes/p02txtvp. 
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Chapter 3 

THE INSTALLATION 

 

3.1 Project outline 

The final installation aims to put together all the elements supportive of a sense of immersion 

(explained in Chapter 1.1 and 2.1) and explore the sound qualities and textures that seemed to 

work best according to the drawn conclusions discussed in Chapter 2.2 and 2.3. The installation (its 

preparation and presentation) was documented with audio and video recordings, and the 

participants' feedback was noted in order to assess the resultant of the aggregation of the elements 

supportive of a sense of immersion 

 

3.1.1 Description 
The installation incorporates the sound design strategies enumerated in Chapter 2.1 in the 
following ways: 
 
 

Multimodality 
The installation is multimodal (the primary sensory stimulation by sound is complemented by 

sight), where the soundscape is accompanied by projections on multiple layers of tulle. In addition, 

a fan blows a mild breeze towards the participant, and haptic senses are stimulated through 

manipulation (see Participation  below).  

 
Participation, tangibility, feedback. 
The user can interact with the installation through the manipulation of a ship wheel. This 

interaction is thus accomplished when the user enters in physical contact with a device, offering 

tangibility. In addition, the haptic qualities of the movement are translated into sound with the help 

of procedurally generated wood creak sounds25. Also, when in storm state, the movements from the 

wheel will trigger sounds of objects moving around the ship, spatialised with trajectories to 

enhance the quality of the movement. The combination of these sound events creates immediate 

                                                           
25 The Max/MSP patch generating the procedural wood creak sounds was translated from a Pure Data patch created by 
Andy Farnell: “ASPress - Designing Sound - Practical 9: Creaking Door.” Accessed August 16, 2015. 
http://aspress.co.uk/sd/practical09.php. 
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and intelligible audio feedback, allowing the environment to communicate information to the user 

about the consequences of the actions taken. 

 

Invisibility 
The use of the ship wheel as means of interaction allows to hide the data collecting devices (a 

WiiRemote and an iPhone), in such a way that they are barely noticeable by the user, and they don't 

need to be entered in physical contact with. The ship wheel, which is a key element to the 

environment itself, allows for a more coherent  manipulation in relation to the environment, and 

avoids disruption from contrasting technology.  

 

In a different manner, the sound system contributes to the invisibility, as the high directionality of 

the flat panel speakers creates the illusion that the sound is coming from above the ear-level, where 

there is no visible speaker or equipment. This should help the listener feel transported while he or 

she is not reminded by the sight of the equipment that the sound is a reproduction. 

 

Emotional involvement and aesthetic interest 
The environment presented situates the participant on a creaking ship at sea, which can be in a 

quiet or storm state. The storm state is meant to trigger stronger emotions in the listener, while the 

quiet state provides rest, as well as contrast and a macro dynamic evolution (see Dynamic below).  

 

Accessibility 
The installation doesn't feature any rules or task, only possibility for interaction, which is made 

very clear by the layout of the installation featuring the ship wheel in the center as the only object 

in the room26. A ship wheel also presents intuitive manipulation, which does not require any 

explanation. 

 
Surrounding stimuli 
The sound system is a custom surround speaker layout (5.1.4 + 1), combining a standard 5.1 set up 

(Left, Right, Center, Left-Surround, Right-Surround, Subwoofer) and four flat panel speakers 

pointing towards the ceiling in very specific locations, in order to create the illusion that the sound 

comes from above the ear level, adding the vertical representation to the horizontal one. In addition 

to those 10 channels, an 11th speaker is placed right under the wheel, facing up, playing back only 

the sounds generated by the wheel when manipulated, in order to make it feel closer. 

 

                                                           
26 See Appendix II - Installation Set Up. 
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To the surround sound system is added a visual set up, which consists of projections of two looping 

videos, fading from one to the other depending on the state of the environment (quiet or storm).The 

videos are projected on multiple layers of tulle, starting from behind the listener's position, and 

covering the entire area where the sound is played back and the listener can walk.  

 
Depth 
Depth is added in various ways : B-format recordings were decoded with the Ambisonics 

algorithms in the custom surround sound system, which gives spatial accuracy that was mentioned 

by the participants to «have depth». The dynamic evolution of the sound, the layered visuals and 

spatial trajectories across the sound system also improve the impression of depth, as it improves 

the stimulations that can lead to visualisation from the listener. 

 

Accuracy 
The 11 channels sound system is what allows accuracy in this set up, as precise spatialisation can 

be made in relation to the listener's position (in comparison to a stereo sound system for example), 

as well as the flat panel speakers which can send audio signals to very precise positions. 

 
Dynamic 
The dynamic evolution is designed according to the continuity progression curves  (see fig. 2.4), 

combining multiple layers of sounds of waves and wind as a baseline, all of which have varying 

volume curves, and have been layered themselves with other randomly triggered elements such as 

thunder, wood creaking or sails flapping. Those elements also have randomisers on their position 

and spatial trajectories across the 5.1.4 system, as well as pitch variations. As a macro progression, 

the environment alters from a quiet state to a storm state: it will stay for at least one minute on the 

same environment before opening the possibility to change. The trigger for the change happens 

when the sum of the amplitudes of each channel reaches a specified level. In other words, if the 

combination of sounds during the quiet state sums to a loud enough amplitude, the environment 

will gradually change to storm. In the same manner, if the general amplitude becomes lower than a 

certain level when in storm state, the environment will progressively change to quiet. This gives a 

more natural impression to the shifts in atmosphere, while the environment triggers itself in an 

unpredictable manner. Also, when the ship wheel is turned, the chances of the environment 

changing get higher, as if the participant's actions will lead the ship to change direction, and thus 

moving towards another state of the environment. 
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3.1.2 Audience feedback & assessment 
 
 
The presentation of the installation created an opportunity for participants to interact with it, and 

allowed me to take note of their comments and feedback, relating them to my previously formed 

hypothesis about the elements supportive of a sense of immersion. 

An interesting point was made in relation to the "invisibility": it was suggested that I turn off all the 

speakers' lights in order to make it less obvious to the listener that «the sound system was On»27. I 

had not noticed them before, but once I hid the lights with a small piece of black tape, I thought that 

it was a good addition, making the environment a little more "invisible". This confirms that the 

visibility of the environment and the contrasting technology was disruptive to the immersive 

experience. 

It was also enquired why there was no narrative element, and suggested that a storyline, like a 

voice narration, could improve the sense of taking part in something. On the other hand, other 

participants mentioned feeling a narrative, even though it was not a clear spelled out one, due to 

the shifts in the state of the environment, and did not feel the need for more narrative elements. In 

both cases, these comments show appreciation for narrative. There can be various degrees and 

types of narrative or storyline, but this suggests that the presence of a narrative improves the 

immersive experience by engaging the listener. Further experimentation could help determine 

what kinds of narrative seem to be more supportive of a sense of immersion and in what context. 

In terms of soundscape, it was mentioned that having a greater number of elements that could cut 

in a more contrasting manner through the mix would help to situate the participant, such as loud 

buoy bells or other iconic intelligible sound events. It was also suggested that the implementation of 

some sound manipulations could improve the feeling of movement, such as sudden phase 

variations or other sound design techniques.  

As for the aspect of multimodality, interesting comments were made about the stability of the 

environment (the steadiness of the floor as opposed to a moving ship), which could be improved 

simply by placing some structure for the participants to stand on. This would not have to be moving 

per se, but could be slightly unstable in such a way that it would make the visualisation easier. Also, 

as shown in my previous tests on multimodality in Chapter 2.3, the visual set up was appreciated28 

                                                           
27 This comment comes from a participant. 
28 Participants have mentioned «really enjoying the aesthetic». 
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and were said to make the installation feel «situated»29, but were also said from one participant to 

be almost unnecessary, as the possibility for visualisation was great due to the elaborated sound 

system. Some participants also appreciated closing their eyes for better visualisation. It is 

interesting to note that, while the impact of the visual accompaniment was debated, the need for 

more wind or haptic stimulation was brought up. 

I was also pleased to hear that the multiple layers of sounds, gave the whole soundscape a sense 

that some elements were closer and some further, improving the feeling of depth, and that a 

«dynamic»30 could be felt between the two states of the environment. 

  

                                                           
29 Comment from participant. 
30 This precise word was used. 
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3.2  Discussion  

 
3.2.1 Conclusions about the sound design strategies 
 
 
In this section, in relation to my research, practical experiments and analysis, I will discuss which of 

the sound design strategies enumerated in Chapter 2.1 seem particularly supportive of a sense of 

immersion and under what circumstances. 

I found that some strategies and their combinations resulted in greater support of a sense of 

immersion while they provided good merits of the sound design qualities explained in Chapter 2.2 

and 2.3.  Note that these observations do not imply that there is an absolute procedure or method in 

order to design an immersive experience, but rather express that the efficacy of each of these 

strategies will vary in relation to the specific context and content of the presented environment. 

For instance, I observed that participation, tangibility, feedback and invisibility, when put together, 

contribute to maintaining the participant's attention and interest, thus improving a sense of 

envelopment, and help tie together the elements composing the soundscape and their relations, 

while offering accuracy of the auditory response from haptic manipulation, therefore improving 

coherence and embodiment.  In addition, these strategies help to the continuity while actions from 

the participant can affect the development of the soundscape, and even take part in the affect while 

these actions can be derived from emotional reactions, and the emotions triggered from the 

soundscape can result in action being taken. 

Similarly, when combining multimodality, surrounding stimuli, depth and accuracy, the sense of 

envelopment, embodiment, and coherence are supported while these strategies allow for physical 

sensation and stimulation that help the listener feel situated, transported, and part of something, as 

well as create an environment that is coherent as a whole. 

The strategy of dynamic evolution is in itself supportive of a sense of immersion while it 

contributes to the impression of depth, to the continuity of the events and the progression, to the 

sense of embodiment due to the accuracy of the representation, and even to affect while dynamic 

changes allow for a variety of emotions to be elicited from the listener. 

As for accessibility and emotional involvement, they are strategies that can help make the previous 

ones more effective when combined together. Depending on their pairing of implementation,  they 
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can provide coherence (due to improved relation between the elements), embodiment (as it would 

make it easier for the participant to feel part of something), and affect, especially when it includes 

some form of narrative.  
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3.2.2 Future developments  
 
 
Finally, I will discuss some of the most recent developments in immersive audio technology, its 

advancements in terms of customization and adaptability to the user's perspective and its potential 

for future developments. I believe they are tightly related to the improvement of the listening 

experience and, as a sound designer, are worth taking into consideration when exploring sound 

design strategies supportive of a sense of immersion. 

During the BBC event Sound: Now and Next which took place on 19-20 May 2015 in London, issues 

such as new technologies as well as growing awareness and understanding of sound were 

discussed, and said to allow the recognition of audio as a powerful immersive tool. Research31 seem 

to acknowledge a «re-emergence of older technologies like binaural and Ambisonics to satisfy a 

growing requirement for a more realistic sound experience to go with gaming, virtual reality 

systems and ultra-HD TV»32. 

Spatialisation 
Research on surround sound with height is under way at the BBC R&D, where they investigate 

«how height delivered using Ambisonics impacts the listening experience»33. In some respects, 

my research is complementary to theirs as I was using Ambisonics in a very similar approach, 

namely «delivering with-height (or '3D') audio [...] in order to assess the impact of the 

dimension of height to the listening experience». They name the ability to localise sources as 

one of the «attributes which make up a subjectively pleasing surround reproduction», hence 

justifying the investigation of spatialisation techniques and its involvement in media. Also, their 

tests on localisation seem to confirm my rudimentary experiment on texture spatialisation 

(Chapter 2.2) while they found that lower bandwidth material (such as speech) may require 

higher resolution in terms of spatialisation.  

The use of binaural audio also seem to gain popularity as it can help creating a sense of 

envelopment, making the listener feel "in the space". Isabel Platthaus and Achim Fell created a 

binaural radio drama which was said to be «an excellent example of how immersion and 

                                                           
31 Research on immersive audio conducted by BBC R&D, other participants in the BBC Audio Research Partnership 
and institutions such as Fraunhofer. 
32 “Now and Next for the BBC - PSNEurope.” Accessed August 13, 2015. http://www.psneurope.com/now-and-next-for-
the-bbc/. 
33 “Surround Sound with Height - Projects - BBC R&D.” Accessed August 13, 2015. 
http://www.bbc.co.uk/rd/projects/surround-sound-with-height. 
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envelopment can work together»34, allowing smartphone users to engage in an audio-only 

game, able to determine which player's view is enabled. The game Papa Sangre, mentioned in 

Chapter 2.4 was also designed using binaural audio, spatialised in real-time.  

 
Customisation 
It seems like the research on the improvement of the listening experience do not only focus on 

accurate spatialisation, but also devotes great efforts to the customisation of the playback according 

to the user's conditions. The BBC R&D currently researches on what is called "Object-Based 

Broadcasting", and involves interactivity and customisation of audio and visual broadcast. It 

presents adaptability to the user's current location and circumstances of listening, which justify the 

design of accurately spatialised audio, in order for it to be correctly reproduced on any 

customisable sound system. It basically divides the signal into layers (or 'audio objects') with 

embedded metadata on the sound's position in space, as games do, in order to let the user or the 

user's detected system to determine the best possible audio playback. This approach is said to be 

the equivalent of visual "responsive design" (for web pages), providing optimal viewing (or in the 

case of audio, playback), bringing interactivity to linear media and optimising the listening 

experience. It allows adaptation to suit the "device or system", the "environment", and the "person". 

Another demonstration of audio technology focused on customisation is the Here Active Listening 

project by Doppler Labs. They are currently designing earbuds that «let you customize how the 

world sounds around you»35. Linked to a smartphone app, the earbuds allow the user to turn the 

sounds of the surrounding environment up and down, as well as filter them in order to mute 

specific kinds of sounds (such as a baby crying or snoring). Users can also equalise the sound, and 

even add effects such as reverb, flange or echo, all in real time. The potential for immersive listening 

experiences is great as it can, for instance, simulate the reverberation and acoustic qualities of a 

concert hall in real time. 

 
Ambisonics for game audio 
Due to its capacity for accurate customisable spatialisation, Ambisonics represents a powerful tool 

for the improvement of game audio. It has been mentioned that «by using this method of audio 

                                                           
34 “Review of Sound: Now & Next - Blog - BBC R&D.” Accessed August 18, 2015. 
http://www.bbc.co.uk/rd/blog/2015/06/sound-now-next-watch-talks-online. 
35“Doppler Labs Raises $17 Million for Here Earbuds - Business Insider.” Accessed August 18, 2015. 
http://uk.businessinsider.com/doppler-labs-raises-17-million-for-here-earbuds-2015-7?r=US&IR=T. 
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Fig. 3.1 - Ambisonics for game audio 

format the games designers can produce a single “sound designed” element and this will remain 

consistent throughout the platform and system playback» (“A Perspective on the Adoption of 

Ambisonics for Games”, 2011).  It presents tremendous advantages in terms of designing and 

mixing:  whatever the user's audio set up (mono, stereo, 5.1, 7.1 or even custom) the sound can be 

played back with spatial accuracy and high definition. 

Simon Goodwin (from Codemasters) developed a system that allows the use of Ambisonics for 

sound spatialisation in game audio. The game DiRT allows the user to use Rapture 3D advanced 

edition  to playback the audio from the game using Ambisonics decoders, so it can match any of the 

standard sound systems as well as custom ones. However, in order for this to work, the games have 

to be compatible with Rapture 3D's algorithms through OpenAl, and some modifications have to be 

made to the computer's system, not to mention the very high price of Rapture 3D. In addition only 

the advanced edition features the customisable speaker layout, and the user edition is only for 

Windows. In other words, although the technology exists, there are some setbacks in its use and 

considerable financial and technological limitations. 

I experimented to see  if a stripped concept of spatialised game audio using Ambisonics could be 

implemented more simply. Using audio software (such as Max/MSP), it is possible  to send any type 

of soundfile as a source (in terms of numbers of channels) to an Ambisonics encoder plugin or 

object in order to translate it into a B-format soundfile, which can then be decoded and spatialised 

according to any  specified number of channels and speaker layout. Considering this, the simplest 

way to spatialise the sound coming from the game is to send the audio output from the game 

directly into the audio software (to the 

Ambisonics encoder and decoder), and route it 

to the sound system in any numbers of 

channels.  

I performed some tests following this 

procedure, playing stereo output from the game 

Bioshock: Infinite, decoded to the 5.1.4 sound 

system (see fig. 3.1), and it worked surprisingly 

well: the audio was spatialised in a logical way, where sounds that should be situated to the left 

were heard coming from the left, the same from behind or any other direction. The feeling of 

surround and envelopment was definitely achieved.  
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More tests would be required in order to measure the accuracy of the process, but the system looks 

very promising. It is important to realise though, that the results will be much more accurate in a 

system like Goodwin's, where every sound sources and their spatialisation are calculated in real 

time, but this simpler version would represent a compromise that would gain its advantages in 

accessibility and simplicity.  
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CONCLUSION 

 

Throughout this project, elements supportive of a sense of immersion in the context of digital media 

have been identified and enumerated in Chapter 1, which were then translated into sound design 

strategies in Chapter 2, hypothesised to contribute to an immersive listening experience. These 

strategies were implemented in tested, individually and combined through several practical 

experiments in order to assess their relative efficacy and the circumstances in which they seem to 

work best. The conclusions from these experiments led to a classification of certain types of 

immersion in relation to the nature of experience they offer (passive, active, emotional, 

investigative, physical). In Chapter 3, the resultant of the aggregation of all the sound design 

strategies enumerated in Chapter 2 was observed and analysed by the elaboration of an interactive 

multimodal sound installation.  

In view of the findings issued from the research, experiments, observation and analysis, it can be 

inferred that, although immersion is a subjective experience, some elements can be supportive of it 

and improve the listening experience. However, the nature of these elements and their efficacy is 

subject to change according to the specific context in which they are implemented. In addition, it is 

possible to deduct that "immersion" is inclusive of a wide variety of user experiences, and can be 

achieved in many different ways, thus rendering the use of the term imprecise. In order to define 

the user experience in a more accurate way, one could use terms such as "enveloping" when 

referring to a physically surrounding one, or "engaging" when referring to one that has to do with 

investigative or emotional immersion, for example. 

This work presents its limitations where performed experiments were rudimentary and assessed in 

non-objective conditions, while the number of participants and the variety of tests were limited. In 

order to evaluate the findings of this work further, laboratory conditions would be required. 

Moreover, the installation presenting the sound design strategies aggregated into a single piece of 

work embodies one possible way to perform this combination amongst many others, varying in 

context and content. To design other pieces of work presenting an amalgam of the sound design 

techniques would solidify the findings resulting from this one, or on the contrary question them.  

Nonetheless, this research contributes to the elaboration of a vocabulary to talk about immersion in 

the context of digital media and sound design, thus participating to the common effort to improve 
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the listening experience. Future work should involve research on new audio technologies and how 

they allow for innovative sound design, as well as affect the methods of implementation of the 

strategies supportive of a sense of immersion. The potential application for such findings resides in 

entertainment media, especially if interactive, of which videogames is an example. Taking 

advantage of technologies such as Ambisonics and its spatialisation and customisation capabilities, 

combined with context-specific sound design strategies, would result in conveying a good sense of 

presence and thus creating an engaging and immersive listening experience.  
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APPENDIX I 
 

GLOSSARY 
 

The glossary aims to define certain key words which don't seem to be used with consistency in 
literature, in order to provide the reader of this essay a clear understanding of the meaning of these 
terms in this specific context. 
 

Immersion 
Definitions from online dictionaries 
Cambridge 
Oxford 
Merriam-Webster 

«To become completely involved in something» 
«Deep mental involvement in something» 
«Complete involvement in some activity or interest» 

Academic definitions and related use of the term 
«becoming physically or virtually a part of an experience that is brought to mind»36 
«The sensation of being surrounded by a completely other reality [...] that takes over all of our 
attention, our whole perceptual apparatus».37 
A powerful feeling that can be achieved through a «satisfying balance of challenges and abilities».38 
«immersion requires concentration, a sense of challenge, control over the game and finally, 
emotional involvement and real world dissociation.»39  
«immersion involves a lack of awareness of time, a loss of awareness of the real world, involvement 
and a sense of being in the task environment.»40 
 «the degree of involvement»41 
Recognised as colloquial definition 
Captures attention, engagement and procures the feeling of being there VS being here. 
An experience in time provoking  lack of awareness of time, a loss of awareness of the real world, an 
involvement and a sense of being in the task environment.42 
 
My interpretation 
A combination of multi-modal input/output which induces a sense of being transported.  
The key elements surrounding immersion seem to be the following: 
- Involvement; 
- Concentration and attention; 
- A loss of awareness of the real world, or a real world dissociation; 
- A lack of awareness of time, or an altered sense of time; 
- A sense of being transported, of being there VS being here; 
- Involves senses and perception. 

My definition - immersion 
An experience in time which, through multi-modal stimulation, captivates attention, creates a loss of 
awareness of the real world, alters the sense of time and induces the impression of being transported 
in another environment.  

                                                           
36 De Castell & Jenson (2007). 
37 idem. 
38 idem. 
39 “Measuring and Defining the Experience of Immersion in Games” (2004). 
40 idem. 
41 “A Grounded Investigation of Game Immersion” (2004). 
42 “Measuring and Defining the Experience of Immersion in Games” (2004). 
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Flow 
Definitions from online dictionaries 
Cambridge 
 
Oxford 
Merriam-Webster 

«To move in one direction, especially continuously and easily» 
«a situation in which something is produced or moved continuously» 
«Proceed or be produced continuously and effortlessly» 
«to move in a continuous and smooth way» 
«to proceed smoothly and steadily» 

Academic definitions and related use of the term 
«The process of total involvement with life»43 
Flow is said to have parallels with immersion in the sense that «attention is needed, sense of time is 
altered, and sense of self is lost.»44 
«the process of optimal experience, ''the state in which individuals are so involved in an activity 
that nothing else seems to matter''»45 
«when in the flow state people become so absorbed in their activities that irrelevant thoughts and 
perceptions are screened out.46 
 
Csikszentmihalyi presents eight components of flow47 : 
- Clear goals; 
- A high degree of concentration; 
- A loss of the feeling of self-consciousness (sense of serenity); 
- A distorted sense of time; 
- Direct and immediate feedback; 
- Balance between ability level and challenge; 
- A sense of personal control; 
- Intrinsically rewarding. 
 
«overlaps with immersion in the sense of distorting time and providing challenge that involves a 
person in a task.»48 
«immersion is evidently a precursor for flow»49 
«flow is a particular sort of experience, specifically an optimal and therefore extreme experience. 
Immersion is not always so extreme.»50 
«immersed to the exclusion of all else»51 
 
My interpretation 
Flow seems to be a more extreme experience than immersion in relation to the feeling of being cut 
off from the rest of the world. It also involves, according to Csikszentmihalyi, clear goals, which is 
not necessary for immersion. Where immersion is a graded experience towards various degrees of 
involvement, flow is the state that is reached when immersion is at its maximum. Although 
immersion is what I am looking to achieve through my project, reaching a state of flow would 
qualify as a successful immersive experience. 

                                                           
43 cited in “A Grounded Investigation of Game Immersion” (2004), from Csikszentmihalyi (1990) 
44 “A Grounded Investigation of Game Immersion” (2004). 
45 cited in “Measuring and Defining the Experience of Immersion in Games” (2004), from Csikszentmihalyi (1990) 
46 idem. 
47 “Measuring and Defining the Experience of Immersion in Games” (2004). 
48 idem. 
49 idem. 
50 idem. 
51 idem. 
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My definition - flow 
Flow is an extreme and intrinsically rewarding state of immersion which requires a high degree of 
concentration and can be reached when specific factors are combined, namely clear goals, direct and 
immediate feedback, balance between ability level and challenge, a sense of personal control, and 
ultimately affects the individual's feeling of self-consciousness and distorts his/her sense of time. 
 
 

Involvement 
Definitions from online dictionaries 
Cambridge 
Oxford 
Merriam-Webster 

«The act or process of taking part in something» 
«The fact or condition of being involved with or participating in something» 
Involve: «to have or include (someone or something) as a part of 
something» 

Academic definitions and related use of the term 
Emotional involvement: «empathising with a game's purpose or characters, wanting to speak out 
loud to the game, suspense about the game's events»52 
Tactical involvement: «engagement with all forms of decision making made within the context of the 
game.»53 
Performative involvement: «relates to all modes of avatar or game piece control, ranging from 
learning controls to the fluency of internalised movement.»54 
«the actualization of tactical involvement representing the execution of established decisions.» 55 
Spatial involvement: «related to locating oneself within a wider game area than is visible on the 
screen.»56  
Deep involvement: «a shortening, or disappearance of distance between player and game 
environment.»57 
My interpretation 
Involvement is manifested through investment of attention and engagement with the environment. 
It can take different forms (cognitive, emotional, tactical, performative, narrative, spatial). The lack 
of academic definitions indicates that the meaning of involvement is taken rather literally, as «the 
process of taking part of something». 

My definition - involvement 
A sense of taking part in something through cognitive, emotional, tactical, performative, narrative or 
spatial means, which requires investment of attention and results in engagement with the 
environment. 
 

Presence 
Definitions from online dictionaries 
Cambridge 
Oxford 
 

«The fact that someone or something is in a place» 
«The state or fact of existing, occurring, or being present; A person or thing 
that exists or is present in a place but is not seen» 

                                                           
52 “Measuring and Defining the Experience of Immersion in Games” (2004). 
53 “Revising Immersion: A Conceptual Model for the Analysis of Digital Game Involvement” (2007). 
54 idem. 
55 idem. 
56 idem. 
57 idem. 
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Merriam-Webster «The fact of being in a particular place : the state of being present.» 
Academic definitions and related use of the term 
«a psychological sense of being in a virtual environment.»58 
«the ''extent to which a person's cognitive and perceptual systems are tricked into believing they 
are somewhere other than their physical location''»59 
«total immersion is presence»60 
«The barriers to presence are empathy and atmosphere. Empathy is the growth of attachment and 
atmosphere the development of game construction.»61 
«a feeling of being immersed in an environment, able to interact with objects there.»62 
«a sense of ''being there'' or of a person or thing ''being here''»63 
«the sense of ''being in'' an environment as the most important attribute of spatially immersive 
displays.»64 
«presence is a psychological emergent property of an immersive system. Immersion describes a 
kind of technology and presence describes an associated state of consciousness.»65 
My interpretation 
Seems to imply a specific physical place to be in, and refers to the feeling of being transported 
(being ''there''). 

My definition - presence 
A state of consciousness that is reached when one's cognitive and perceptual systems are tricked into 
believing they are transported in a particular place which is different from one's actual physical 
location, where objects can be interacted with. 
 

Experience 
Definitions from online dictionaries 
Cambridge 
Oxford 
 
Merriam-Webster 

«Something that happens to you that affects how you feel» 
«Practical contact with and observation of facts or events; An event or 
occurrence which leaves an impression on someone.» 
«The process of doing and seeing things and of having things happen to 
you.» 

Academic definitions and related use of the term 
«the perceptions of an individual»66 
About the user experience: «Most [researchers and practitioners from academia and industry] agree 
that UX [user experience] is dynamic, context-dependant, and subjective.»67 
My interpretation 
The experience, when talking about experiencing art, or the experience an individual has when in 
contact with art, involves the individual's subjectivity. It is also related to having something 
happened to you or surrounding you, that leaves some impression, either sensorial, emotional, or 
both. 

                                                           
58 “Measuring and Defining the Experience of Immersion in Games” (2004). 
59 “A Grounded Investigation of Game Immersion” (2004). 
60 idem. 
61 idem. 
62 “Drowning in Immersion” (1998). 
63 idem. 
64 idem. 
65 idem. 
66 Frank, Mark R. & Levy, (2013). 
67 “Understanding, Scoping and Defining User Experience: A Survey Approach”, (2009). 
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My definition - experience 
A process, event or occurrence happening or surrounding someone, leaving an impression which can 
be of sensorial and/or emotional nature, involving the individual's subjectivity, senses and perception. 
 

Engaging/Engagement 
Definitions from online dictionaries 
Cambridge 
Oxford 
Merriam-Webster 

«Pleasant, attractive, and charming» 
«Charming and attractive.» 
«Very attractive or pleasing in a way that holds your attention» 
«emotional involvement or commitment» 

Academic definitions and related use of the term 
The «barrier» of engagement is described as when one is being overcame by investing «time, effort 
and attention»68 
Keys features of engagement are identified as «participation, narrative and co-presence of 
others.»69 
Three main ideas that serve to describe engaging experiences: «flow, cognitive absorption and 
presence».70 
Factors like «temporal dissociation and awareness of surroundings [can be measured] as indicators 
of high engagement.»71 
My interpretation 
The feeling of being involved, to actively participate, where one's attention is kept focused on the 
engaging action. Can take emotional or affective form. The sense of being committed to something. 
Engagement seems to be about interest. 

My definition - engagement 
The feeling of being involved and committed to a task or an activity, where one's attention is kept 
focused on it, resulting in cognitive absorption. 
 

Interactive/Interaction 
Definitions from online dictionaries 
Cambridge 
 
Oxford 
 
 
 
Merriam-Webster 

Interaction: «An occasion when two or more people or things communicate 
with or react to each other.» 
Interaction: «Reciprocal action or influence» 
Interactive: «(Of two people or things) influencing each other» 
«Allowing a two-way flow of information between a computer and a 
computer-user; responding to a user's input.» 
Interactive: «Mutually or reciprocally active» 

My definition - interactive 
The word interactive will be used to define the reciprocal influence between the installation (the 
computer) and the participant (the user). 
 

  
                                                           
68 “Measuring and Defining the Experience of Immersion in Games” (2004). 
69 idem. 
70 idem. 
71 idem. 
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APPENDIX II 
 

INSTALLATION SET UP 
 

 
 

 The ear-level speakers are arranged as a standard 5.1 surround sound system (Left, Right, Center, 
Subwoofer, Surround-Left, Surround-Right). 
 

 The overhead speakers (flat panel speakers) are positioned in each of the four corners (Left, Right, 
Surround-Left, Surround-Right), aiming at ceiling in a calculated angle. 
 

 An 11th speaker is placed under the ship wheel, in the center of the space, and is dedicated only to 
the sound of the wheel. 
 

 The projected is situated at the back of the sound system, aiming to the front, projecting through 
four layers of tulle (veil-like fabric) which are hanged with hooks wire from the side walls. 
 

 The ship wheel is positioned in such a way that, when playing with it, the listener will be situated in 
the ''sweet spot''. 
 

 The two computers are placed near the projector, where their brightness is not an issue. 


