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1)
Introduction

The primary importance of sensory perception in how we order, make sense of and interact with the world is apparent from the way it intrigues both scientists and artists alike; indeed, it accounts for the rejoining of disciplines which somehow eschewed one another and diverged under layers of curricula bias across many parts of the Western world. The inherited wisdom was that subject knowledge within the canon of sciences required one particular pathway to mastery, whilst artistic endeavour led in a very different direction. It was not that the two never met  or intertwined, it was that often their intersection was accorded the status of novelty or abstract experiment. With the advancements in digital technology, means to express, manipulate, parse and interoperate with digitised media has spawned new fields of data visualisation, information aesthetics and rich new branches of human-computer interaction (HCI). As we explore this territory of interaction design, with it’s roots in objective science, we soon encounter interpretation,

‘[…] design is an intensely deliberative human activity, grounded in debate – even manipulation – toward some reconciling of viewpoints into an outcome’

(Gajendar, 2009 : 38)

We see that both scientists and artists seek to provide choice and agency, to enrich human understanding and experience, and tackle social, political and cultural challenges of their time. Data and its value has driven human computer interaction to a great extent, as it expresses a foundation on which disciplines can mix,

‘Data is fundamental for gathering feedback to evaluate multiple options of seemingly equal value (or wildly diverging paths).’

(Gajendar, 2009 : 38)

It is as if data somehow provide the glue and challenge on which joint endeavour can be usefully based, whether this is tackling social challenges like reducing the risk of elderly people falling in home within a community, or providing rich social interactions across a wide geographical area. 

As Gajendar goes on to note, the ‘data of our experience’ is the new variable in the burgeoning field of HCI. This encompasses the empirical, the observational, and anecdotal types of data arising from watching people in their contexts. This thesis will consider data from a major case study relating to the use of digital talking books by young people.

To return to sensory perception: it was a starting point, as an educator and technologist, that began my personal alignment of science and art, when working with blind and partially sighted young people. In 2004, I had worked to conclude a project funded by the then Department for Education and Skills, while an access technologist for the Royal National Institute of the Blind (RNIB), in using a new format for digital talking books. The project promised direct user engagement, working with three sensory support teams and schools across the midlands, with the RNIB and University of Birmingham as partners. I had at this point had other experiences of extending digital media into creative spheres with this user group, including working with workshops of young people with partial sight as part of an International Computer Camp at Zollikofen, near Bern in Switzerland, in 2003.  I approached the project with great enthusiasm, as a linguist who placed great value on the creative potential of the written word, and having studied research into the technical and institutional barriers to reading.

The project was established smoothly, with timescales and deliverables set. Prophetically, user consultation was not scheduled until well into the process, when the titles had been rendered into the digital format being used (Digital Accessible Information System, or DAISY). When this took place, it provided an intriguing mix of positive and negative comments: positive on the provision of hardware and software playback systems with parity of content and navigation structure; negative on many aspects of the content itself, relating to the differences in page numbering and indexing. The most intriguing feedback, however, was on the style in which the books delivered the spoken word. These readings, produced in accordance with standard guidelines for talking book production by RNIB Transcription services, were the target of much opprobrium on the part of the secondary students for which they had been made. Their comments ranged from puzzlement to outright dissatisfaction with the linear, narrow way in which they had been made. This included the absence of anything more than a few seconds of introductory music, the flatness of the narrative voice. Exploring these with the Transcription services yielded few answers beyond statements that this was narrative not drama, and this was the way that it had always been done. 

To add further personal context, I discovered that my own reading of Macbeth (which I had delivered in the RNIB studios to allow us to meet deadlines for delivery), had been over-recorded on parts where it had been felt that I had emphasised words in the wrong way or been overdramatic. Bemused, I queried the rationale for making these (un-notified) changes. Again I was referred to the fact that this was standard practice. The criticisms that the students had levelled took on a personal dimension, and I determined to set out to better understand the way that sound and auditory perception was being used, and could be better used, in the production of materials, whether for education, entertainment, or a range of other purposes.

Why Saccadism?

I have chosen the term deliberately as a metaphor for arguing why greater attention to detail is desirable in the making and enjoying of digital talking books. Saccadism is a term fully colonised by visual scientists, for the description of the cillary muscles moving the eye back and forth across text to make reading possible (ocular level), and the cognitive process involved in reading in which saccadism allows gaps to be filled. This is a vital part of visual perception, but its equivalence across other forms of sensory experience and media modalities is less well understood. Tinti & Galanti (1999) were among the first in the field of visual impairment research to speculate that other forms of reading experience may have untapped and little understood saccadic dimensions, and it was encountering their work that prompted the studies in hand.

2)
Visual Theory and Saccadism

A productive starting point in being able to better understand the sensory qualities of digital media is to look at the drivers for change, adoption and development, and we can look in several directions. One is to recording and broadcast technology, another is to look at telecommunications and, since the advent of the internet, the convergence of qualities of both of the former in a form of connectivity between discrete pieces of content. The term multimedia arises with the early processors which appeared in offices in schools in the 1980s, and as they became more powerful, and the internet evolved, it outgrew standalone hardware. Suddenly proprietary technologies proliferated in the new ‘oxygen’ of the web: VRML, SMIL, Flash, HTML, JPEGs, MP3s, and any variations on the content that each of these formats delivered. As connections speeds and server space grew, moving image formats also populated the web, streaming media became prevalent, gaming meanwhile gained enormous popularity, with qualities of console titles and computer titles trading as the differences in hardware capabilities seemed to narrow. Mobile media became another source of new means to enjoy and make use of digital media to sufficient levels of user satisfaction and quality around the same time as technology publisher Tim O’Reilly famously coined the term ‘Web 2.0’ to describe advancements of dynamic web technologies like CSS, PHP, Javascript and Ruby on Rails, which enable social networks and programmatic qualities to feature within web browsing.

This is not intended to become a comprehensive overview of digital media development, but to serve to remind us, as Manovich (2002) does, that so much of what constitutes digital new media takes as its template earlier forms of media, appropriating formal qualities while changing levels of literacy needed to effectively access the material. Since the evolution of the web has moved from HTML (format and content rolled together) to dynamic, visual content (at the loss, some would say, of its primary purpose as an information platform), it is worth reflecting on the visuality and visual aesthetics of digital media.

In his monograph on art and art history Ways of Seeing, Berger (1990), in discussing the rise of publicity through images that we hardly notice any more, calls this the ‘element of climate.’ He says that it confirms our belief as consumers that we have freedom of choice, because we see familiar and trusted brands and they blend into the service they provide by being everywhere, with everyone using them. In the case of Google, of course, this extends to development platforms, APIs, widgets for toolbars, its own browser and nascent cloud computing operating system, Chrome OS. It goes right back to his encapsulation of oil painting as being the conference of superiority, civilisation and agency in the world. In visual terms, you may closely link the output of a Google image search with viewing a collection in a gallery. There is the hand of the curator in the gallery, significance in the sets and arrangement, and you may even have the recourse to question the curator directly. But where is that luxury afforded in Google image search? The web, in the way it separates and delineates types of search (and often when it aggregates and conflates), makes nuanced and specific searching difficult. And, of course, it is telling that you can search for images, text and video with Google, but not audio.

As Berger draws these parallels between the web and art, it compels us to consider digital media in the context of visual theory. This includes the psychological and perceptual schools, which grew from the work in Gestalt theory in the Nineteenth Century from the work of Wertheimer, Köhler and Koffka, through to the contemporary work on physiological optics and perception, such as the work of J. Kevin O’Regan and the Laboratoire Psychologie de la Perception in Paris. An awareness of common theories of visual perception, which include saccadism, is necessary in order to make sense of the psychological and physiological discussions around sound and perception surveyed in a later part of this literature review.

Gestalt theorists posited that perception is a dynamic process which seeks to get to the root of the question first posed by Koffka (1935) – ‘ Why do things look as they do?’ This arose from a strong conviction that everyday objects could be perceived as very different, between various lighting and physical characteristics. Visual phenomena have figure-ground relationships (objects against backgrounds) and, furthermore, perceptual groupings which allow the brain to order their experience, even from a very early age. Wertheimer (1912) carried out experimental work on adjacency and proximity with patterns, and behaviours such as continuation, similarity and closure. The key contribution of Gestalt theory was to state that the sum is greater than the parts- that there was something about seeing a picture finished and a song in its entirety, which was more than perception of the parts if they were able to be isolated. Perceptual constancy was observed, where there were lasting effects that go beyond stimuli, so that arguments for a dynamic ‘field’ of the wider environment and consequent engagement with learning and experience arose from experimental work, including with animal behaviours. This important work led to thinking about persistence of perception in the mind that sought a psychophysical basis, initiated by Köhler with his training in physics, who struggled at first to make the links between ‘physical gestalten’ and the science of the brain. With understanding that stimuli are influenced by the surrounding arrays into which they occur, and that electrical activity in the brain is measured in fields rather than discrete events.

The major contribution to visual theory from Gestalt was a shift in focus from introspective methods of inquiry to the phenomenological. They strove for simplicity and clarity in their work, but were ultimately hampered by limited scientific understanding of the way the brain functions. They did not understand the flow of electrical currents around the brain, used only two dimensional images rather than three in their work and so sidestepped the bulk of human perceptual experience, and that their dependence on fixed values (ratios of light and reflection) have been experimentally refuted as not providing the complete story about how we perceive visually (work on veiled luminance, Gilchrist and Jacobson, 1983). The key issue is that, as well as ratios being important in the way visual perception works, there is also a great deal of importance to be placed on cognitive, knowledge based processes such as familiarity and judgement (Gordon, 2004).

The biologist Møller (1995) extended Gestalt into areas of symmetry and information, describing how biological perception seems to favour the presence of symmetry. This is a useful area to explore to deepen our understanding of why we are drawn to certain visual patterns, even from birth. Kanizsa (1979) showed how ‘amodal contours’ were conceptually added to visual diagrams where these were perceptually absent, that is, we add something to a picture if it is missing to allow us to make sense of it. Attneave (1955) added important links to information theory that qualifies our wish, visually, to tend towards symmetry: we are looking for a ‘surprisal’ in an event. This invented term denotes the level of surprise or novelty, and information, coming from an event- the way it essentially reduces uncertainty. It derives from all manner of everyday phenomena, from certainty that a bus has passed and a road is now safe to cross, to seeing the outcomes of decisions taking place, helping our own decision-making processes. Marr (1982) brought rigour to the visual perception theory by clarifying what was meant by information processing systems and representation. This led to later linkage between perception theory and information theory drawing interesting parallels between algorithms, mathematics and perception, and these will be explored in the section on computer science (Kolmogorov & Uspenskii (1987), Chater & van der Helm (2000)).

Overall, Gordon (2004) concludes that there is not yet a comprehensive theory of visual perception that unites a top down, cognition based approach with a bottom up, environment based approach. He quotes a thought experiment from the philosopher Dennett (1991), who asks what would happen if we entered a room plastered with identical images of someone instantly recognisible, a celebrity. We discern the identity of the person from one image but it’s our peripheral vision that informs us about the nature of the identical images. We don’t need to look at each one to confirm this, we assume it.

To return to digital media and aesthetics, there is ongoing debate about how digital media divorces us from everyday or ‘real’ experience. This debate stretches back to all earlier forms of recording technology, from photography to early phonography. Ranciere (2007) describes photographs as ‘images in which speech holds it’s tongue’ (p.11), both a raw material presence and discourse encoding a history. Sutton, Brind & McKenzie (2007) state that digital media art invites the viewer in, to use his or her subjective experience, and calls the viewer to consciousness. It does this by subverting the disembodied nature that it possesses, a carefully crafted, hardware dependency, which sets up the power to shock, to create the ‘surprisals’ of Attneave, above,

‘The potential of such art is to open our senses to the enormity of our dislocation from the Real in everyday life by confronting us with an authentic experience, one that cannot be circumscribed.’

(Sutton, Brind & McKenzie : p.18)

An interesting position is to consider the phenomenality of consciousness, the ‘what-it-is’ that we sense through visual, auditory or tactile means. O’Regan (2009) looks at this when he makes the case that self-awareness and reflection (the role of aesthetics in art as outlined above) is the key that unlocks the door of sensory ‘feel’.
He summarises the differences between vision and hearing as, when one sees, moving forward potentially produces an expanding flow-field on the retina, whereas when one hears, the change in sensory input is now mainly an increase in amplitude of the signal. Although these are measurable differences in the way the brain works, there can still be the underlying structures explorable through perceptual theory, through models of semiology related to our cultural context, and a range of other disciplines. O’Regan frames this as ‘sensorimotor contingencies’, and uses a consciousness model where the presence or intensity is somewhat at the mercy of the body,

‘[…] it is immediately clear that whereas perceptual acts invariably involve, at least potentially, changes caused by motor behaviour, this is not true of mental activities. What we call sensory experience can always potentially (if not actually) be modified by a voluntary motion of the body: sensory input to the eyes, ears, or any other sensory system is immediately changed in a systematic and lawful way by body motions. On the other hand, mental activities like thoughts, memories, and decisions, to the extent that these can be considered as skills, are not skills that intrinsically involve body motions. This then is what makes the skills constituting sensory experiences special as compared to other brain processes: they are by nature sensorimotor. Even if at any particular moment there need be no motion, they have what the sensorimotor approach calls corporality or bodiliness.’

(O’Regan : 588-593)

It’s becoming clear that a tension exists in sensory perception between what happens in an involuntary fashion (like saccadism), and what we can bring under our own volition. Learning skills, or ‘literacy’ perhaps, is what O’Regan argues delivers a feel. This is transposable from driving a sports car after training, to reduced listening techniques applied to a soundscape, to being guided through an image. There are clearly physical rhythms at work in all areas of sensory perception, but how these are explicitly foregrounded and utilised can vary greatly,

‘[…] it is not sufficient for a system to be exercising a sensorimotor skill, it must in addition have sufficient cognitive capabilities to attend to the sensorimotor contingencies involved.’

(O’Regan : 588-593)
For me, this returns us to the work of Berger, whose territory is the advancement of understanding socio-political forces underpinning visual culture by means of stopping and reflecting; self-empowerment through considering the semiotic content of images and their socio-cultural origins. His sharp polemic provides a rich starting point for considering the ways of hearing that are considered in the following section.

3)
Sound Art and Research

The development of sonic arts from the perspective of the types of knowledge needed by a practitioner and performer is the central study for Hugill (2008). He deals with the making, perception and codification of sound, from electroacoustic composition into entirely digital material. He writes,

 ‘The music is a voice, a way of articulating a sound. The diversity of digital culture throws into relief the individual identity of the voice that wants to be heard.’

(Hugill : 13)

This is not to say that he is in any way sentimental about it, or overly romantic, or in fact elevates music and sonic art to relative positions vis-a-vis other artforms. He is persistent in the way in which he describes the journey from novice or hobbyist sound maker through to being a digital musician.
 He uses his book as a means to elaborate on what sound and music actually is, before a meditative section in which he deals with performance, cultural context, and very poignant pen portraits of artists and performers using sound in their work. His work is in some senses a personal reaction against the hegemony of classical, pitch based and instrument orientated musicianship. He carefully teases out what this actually consists of from his own varied experiences. From this he itemises what he considers to be valid or invalid in a world of digital sound production. There is a hunger for freedom that resonates from his words. He quotes Andrei Tarkovsky who, in his films, gave audio significant status, calling it a means of sculpting in sound. Sculpture is a motif to which Hugill does return, and is worth noting. He shares Tarkovsky’s belief that sonic materials are designed for replicability and are free from the ‘parasitic ritual’ of other, deadening media. He summarises the four primary qualities he expects from digital musicians: aural awareness, cultural knowledge, musical abilities and technical skills. He states that this is a journey without end, and that a satisfying experience of taking possible routes and forging new connections should be your defining gain from the experience of working with digital sound.

This reference list to understanding the range of skills and attitudes needed by a digital musician amounts to a syllabus of sorts, and this is perhaps not surprising given Hugill’s tenure as Director of the Institute of Creative Technology in Leicester. An altogether more evolutionary and experimental approach to sound art in cultural contexts is given in Paul Miller’s editorship of Sound Unbound (2008, MIT). If The Digital Musician was a reference text which encourages an individual to learn more about sound and music making, then Sound Unbound is the maverick portmanteau guide to all the off limit areas where descriptions become less certain and discordant views are given voice. But it is wrong to label it as unstructured and more so to say it is opposite to Hugill’s work. It is essentially highly complementary, but it goes further in describing the practical outcomes of remix culture, of genre fusion (footnote to xp), of experimental practice in sound arts, and the rich semiotic evidence that can arise.

Lethem (2008) in an early marking out of the territory, the essay ‘The Ecstasy of Influence’,  argues that finding ones voice isn’t just employing and purifying oneself of the words of others but adopting and embracing the ‘filiations, communities and discourses’ that go with them- stating that most artists are converted to art by art itself. His argument is that all sound output is a stitched, quilted pastiche- and so very like contemporary neurological framing of consciousness. Treating sound works as texts, he concludes that:

‘The secret sympathy between electronics and space also marks the imaginal realm, a dimension easily as important as more technical or purely musical domains.’

(Lethem 2008 : 55)

For Lethem, semiotics of sound provide the digital musician with a means to appreciate the ‘dormant intensity’ that is available for them- which is only possible if you accept the multitude of influences and contexts that populate the sonic landscape in the first place. He argues that polyrhythmia is a potent force in assisting aspiring musicians to escape the clutches of meter. By constantly experimenting and remixing rhythms, he is saying, you can pull objects into relief against the ground of the functionality- for which he references the work of Heidegger (1927). Heidegger had identified that technological means of production produced an ‘enframing’ mentality, in which we only see objects in terms of what they can do for us and consequently what we can do with them. Lethem marks a call to start to apply semiotic analysis to key parts of sound culture in order to break from the dominance of tools.

LaBelle (2007) offers us a comprehensive study of sound art practice, elements of which he weaves into a compelling narrative that seeks to cement the artistic credibility of sound as a creative material that might be referred to as ‘art’. The motif of his study is that, like art, sound can act as a permeable skin before a performer and an audience, showing how culture is a complex negotiation of forces. Conceding early that much sonic art is very conceptual, he sets about explaining and illustrating through multiple examples why it is especially good at capturing the imagination and working in space – which at first seems at odds with sound’s very obvious time based art associations. He discusses the ability of sound art to work phenomenally, discursively and conceptually, and refers to real world examples from composers such as John Cage and Bill Fontana to support his assertion that the sonic space between self and audience is where sound has its primary role, in suggesting ‘potential’ for transformation, understanding and appreciation of ideas. The way in which sound has moved from being either purely abstract or purely representational fascinates LaBelle, who explains that sound is easily dislodged to ‘float away on a chain of reference’ as a ‘signifying agent’,

‘This signifying of sound over its signification (and ultimate decipherability) makes possible a shift in listening by which individual imagination is mobilised, for listening reaches not for correct meaning but for it’s potential.’

(LaBelle : 17)

In many ways a fascinating history of sound art, LaBelle is clearly excited by the future for sound production given the ever expanding pool of tools at the disposal of artists, and by the better ways in which physics has opened up the minds of artists to the way in which sound works physically, which in turn informs their work. He makes the point that listening is a much neglected and misunderstood sensory modality, which when trained, unlocked and nurtured, opens up a ‘fantastic fiction of imagistic sonicity.’ There are sections of the book which are extremely dense and LaBelle can overwhelm the reader with the sheer breadth of his study and the scope of what he considers exciting and relevant in better understanding sonic art. What he does effectively is challenge the reader to understand terms such as torsion, collapse and disquietude in the critical comprehension of sonic art, by applying these terms and others to very specific pieces of accessible sonic art.

A pioneering artist and theorist of sonic art is Wishart (1996), who had a principle role in launching the field of research. Wishart is convinced that the advent of sound recording and playback technologies, and the abilities of the computer to adjust the finer parameters of sound, helped shape our perceptions and influence the language that allows us to discuss sound meaningfully. There are no longer the divisions between the elements of sound that distinguished the work of composers and the appreciation of listeners that shaped Western thought about sound up to the end of the nineteenth century. Wishart is careful throughout the text not to jump to conclusions about the perceptions and practices of non-Western traditions, which, he states, offer us many avenues for exploration and discussion about the ability for sound to work with other modal forms, in the way that Van Leeuwen discusses above.

His work sets out to look at sound in new ways- free of hierarchies that shape the way we compose and think about composition, which he contends have been anchored to metaphors of building up complexity from small units in very structured ways. He instead deals with a break from this ‘lattice’ conceptualisation of sound composition and instead defines sound and music as being a collection of sound objects that in turn can be assembled into sound systems. In this way, architecture as such becomes more like sculpture, which does not dismiss or discount structures which look like architecture, but which do seek to stretch our understanding about relationships between parts. This is why he invests so great an appreciation in computers as allowing us to really manipulate the raw elements of sound in ways that have not been possible in human history. He is trying to bring much experimental work within the canon of music, with frequent reference to his own practice and that of others.

Toop (2004) provides a rich overview of sonic arts practice, including reflection on many of the areas of key inquiry for this thesis. He references the work of Forrester & Reason (2006), who have  studied auditory perception and sound as an event. He is interested in the qualities of environments in receiving and emitting sounds waves, which leads to a valuable contemplation of form, where fluidity between abstraction in sound and narrative is discussed, and where Toop concludes that ‘[…] without the threat of punishment, there is no joy in flight’, which to some extent correlates with visual perceptual phenomena of ‘surprisal’ and uncertainty being the precursor of pure sensory experience, understanding and ‘feel’.

Certainly, the pursuit of sonic arts research has entailed looking at the work of performers, who over the course of their artistic careers, tried to challenge the performance spaces of theatres and live music venues (Cage, 1968) to psychological and philosophical debates about how sound in the urban environment pervades and changes our lived experience, and what exactly constitutes performance space (Augoyard & Torgue, 2005). It also covers the realm of the personality and attributes necessary to make an active and engaged reader (Nancy, 2002), as well as the exciting possibilities it throws up to understand the nature of sound better (Licht, 2007).

Each of the sound artists in my work contribute to my formulation of a theory of auditory saccadism in their own way, but special focus is given to Atau Tanaka and his conceptions of new musical forms that arise out of social playing, replaying and performance in a variety of contexts (Tanaka, 2005). The reference to Attali (1985) and his description of music making as ‘ritual sacrifice’ is a deliberate attempt to show that sound has a starting point, and a chain of events is set in motion- the piece can be appropriate, re-used, played in many contexts to many people, in many ways. The act of sound making is much more intrusive than image production given the physics of light and sound are so different and with sound being a temporal phenomenon. The author is grateful for the opportunity to sit and discuss this issue with Professor Tanaka during the course of this research.

4)
Imagination Theory: Neuroscience, Cognitive Science, Psychology
There are a plethora of ways in which the imagination might be conceived in terms of the scope of this thesis. My research design attempts to overcome the challenge of using multiple images across a sequence of case studies by adhering to a single set of static images, all of which will be new to my sample readership. An understanding of how people use the perceptual information gained during exposure to the talking books to translate into narratives of their imaginations will be a useful triangulation point for me, as part of analysing the semiotic scope of producing the talking books in the way I have conceived.

Byrne (2007) studies the antecedent qualities ahead of the imaginative process, which she groups around space, time, cause and intention. She looks at ‘counterfactual’ scenarios in which imaginative expression is based on a very near set of factual details, upon which one or more impossible conditions is layered. These are the realm of ‘far-fetched’ statements (‘What if Romans had machine guns, history would have been very different!’) based around two things which have existed historically: Romans and machine guns. Neuroscience has shown that rationality and imagination follow the same processes in development of a mental state- but that imagination springs up around ‘fault lines’ in reality where things are brought into complex, emotional states. She deals with interesting embryonic states, many socially regulated, where we undertake a set of factual, conditional steps to deal with what arises, which is the territory where imagination comes into play. This has implications for designing form factors for a series of talking books as we deal with scenarios where moods are created and the intention of the author is to bring about an imaginative state.

There is an area of discourse, culturally negotiated, around what we are ‘obliged’ to think by our cultural context. Cognitively, we must use our imaginations to wonder at the wider emotional states and possibilities suggested by not following the obligation, as Byrne writes,

‘Even when [an audience] understands a counterfactual conjecture that contradicts known facts, they may temporarily suppose the conjecture to be true. But obligations are different. Their understanding requires people to think about a forbidden possibility. Obligations are unique in that they require people to consider the possibility that is explicitly ruled out by the conditional. The forbidden possibility influences the inferences they make and the counterfactual alternatives they imagine.’

(Byrne : 444)

Byrne’s work is valuable because it describes the everyday imagination that springs up in the contexts where mobile media used in this thesis is likely to be used. She makes a useful attempt to define imaginative actions as creative, in areas of category expansion, concept combination, and insight. There are many differences between people but they share the ability to develop a new concept about something, and use a combinatorial approach to do so, which may lead to insight.

Bartlett (1928), preceding neuroscience by some a considerable number of years, takes a philosophical perspective in discussing the assimilative imagination, which is both derived from ‘a resonance of feeling’ (an apt metaphor used here is of a stretched string vibrating, which brings in sympathetic elements from memory), and from cognitive direction we give to the conditions arousing our imaginations. If these work together they can lead to creative interpretation, which in turn leads Bartlett to speculate that the imagination is always working to collect many details that at precise moments present themselves to the rational mind as a structure,

‘[…] the constructive imagination is awake to the outside world, collecting details from everywhere and constantly preoccupied, not so much with their character as detail for descriptive purposes as with their interrelations. Thus its scope is wider, its products as a rule vaster, and the architecture of its products generally to the forefront.’

(Bartlett : 84)

This does seem to continue to be supported by neuroscientific research, and that of psychologists and psychoanalysts. Lothane (2007), makes reference to the fact that imagination leaves a trace on cognitive reasoning, or thinking,

‘Thinking assumes the peremptory form of vivid imaging. Thinking is imaging, and imaging is a form of thinking. Implicit, of course, is the fact that we are dealing with a person, an imaginer, in an altered state of consciousness, who is exercising his mind in a certain way. The transient disintegration is resolved by a subsequent reintegration.’

(Lothane : 154)

Here ‘vivid imaging’ is taken for immersion in an activity likely to bring about an imaginative state, and should encompass musical forms as well as visual, as Lothane makes no particular argument for one sense-perception having greater value than another.

We are brought back to earth somewhat by Engen (2002) who looks at communicative imagination, which is based around the meeting of creators on the one hand, with audiences on the other, and the sophistication of the reciprocal possibilities there. The concept of the ‘feedforward’ is raised, which anticipates the attempts through this thesis to characterise a set of formal design elements that raise the imaginative stakes, irrespective of the types of narrative content (visual, auditory) that is presented. It’s a form of user testing familiar to any multimedia designers, in that the ‘first receiver’ is yourself, with your own experience and interests, followed by (real or hypothetical) other users. It’s about management of resources to communicate most effectively. Taking stories as a territory where communicative imagination is most likely to take place in the everyday experience of the user group identified in this thesis, Lothane makes a strong case for involving the user, and acknowledging that any imaginative outcomes are jointly composed, as they are rooted in language and shared sense-perception, even if social and cultural backgrounds differ.

5) Computer Science and Human Computer Interaction

The work of Vesna (2008) importantly signals interdisciplinarity of being of real value to both artists and scientists, in her work Databases Are Us. Ostensibly concerned with information architecture, it is a well-balanced rumination on how aesthetics of access can affect the way in which materials are conceived and constructed using digital technologies. One of the most important sections of the article is concerned with some of the fears felt by digital artists that the infinite, lossless nature of digital storage means their authorial voice will be lost over time. This is reflected in early attempts to ringfence, guard and protect the digital work of artists in the early days of the network, as Vesna describes. In some senses, this anxiety has passed and open source and remix culture is flourishing, albeit in uneasy counterpoint to many national copyright edicts. Vesna illustrates how navigation structures and metadata are often a by-product of designing digital media, and how many artists and designers incorporate these aspects into their practice in playful ways.

Dix (2003) picks out the modalities used by interaction designers, and sets apart their various affordances with great clarity- from issues of brightness, contrast and acuity with visual media, to various acoustic effects possible (while conceding that audio is underused in much multimedia production). In a section on memory, he conceptualises ‘sensory memory’, ‘short term (or working) memory’ and ‘long term memory’. Each of these has an importance for interaction designers. Echoic memory is the particular attribution of the listening experience which allows a performance of playback in memory when we are in a state of auditory arousal. Dix also considers what might make us more likely to forget, and lose what we have gained emotionally or cognitively: decay and interference. The first is a consequence of the way we continue to revisit and work with knowledge and experiences, the second around the environment conditions and our psychological state at the point of experience. Dix charts the passage from reactive systems (command driven) to interactive systems, those that depend on shared understanding of access methods, layouts and designs. He considers the movement into new forms of interaction that have been led by more extensive and involved user design and testing regimes, and advancements in computers and interfaces themselves, in terms of power, size, ubiquity and output capabilities. It is important to remain clear that all interactivity takes place in a wider social and organisational context, and this is the domain of ‘human factor’ specialists who deal with ergonomics, user profiling and usability and accessibility testing. He points to the trade off between ‘effectiveness’ and ‘efficiency’ as being about the interfaces’ ability to provide a rich, often playful, experience as well as delivering something useful to a user, such as an smooth video playback, or money from an ATM.

Dix studies multimodal interaction and describes the place of sound as being particularly suited to reinforcing concepts and familiar icons and actions used in computing- deleting items, copying items (sounds rising in pitch as the copy completes), and other sounds. He states that non-speech sounds can transmit information very economically. Timbral qualities like rustling, muffling and echo can all be simply simulated by the interactive experience. At a later point in the text, Dix deals with the cognitive aspects of designing interactions by looking at hierarchies derived from performance and task based analyses and then to the level of granularity around what the users will need to know and do to access the material, what challenges and potential for pitfall they face. The conclusions in respect of this thesis are for levels of cognitive load to be assessed in terms of interface and content, for semantic considerations to be accounted for in the interface design, and for greater consideration to be given to cognitive complexity theory (Polson  & Kieras, 1985). This advances the standard GOMS model in HCI (Goals, Operators, Methods, Selection) into a conceptual system that acknowledges low level, proceduralised goals. It acknowledges that the user has one set of goals in mind, and that the interactive system has certain production capabilities. If these two are flexibly developed in constant, iterative, ‘agile’ methods, then a powerful system emerges, and one described by Dix in very programmatic terms, dealing with logical flow. This suits the shift in computational programming from procedural to object orientated styles, where entire classes of object can be redefined and changed but their role and purpose in the overarching framework does not change.

A final section of relevance deals with the ecology of users in specific contexts, whether they are alone or in company, what their motivations and triggers are, and what events take place as a result, and over what time. This section represents the evidence that users of any computational device aim to work with the world, not on it. There is an expectation that because you are situated in a particular context, your actions have a consequence (this draws heavily on theories of distributed cognition, dealt with under a separate heading). This ‘rich context’, as Dix portrays it, is not well understood, as it encompasses lots of uncertainty, instability, and potential for loss of control in a design sense.

Returning to the mention of the mathematicians Kolmogorov & Uspenskii (1987), their contribution to our understanding of HCI is in suggesting to define the information content of an object as the length of the shortest program computing a representation of it. That is to say, a test of a computational objects efficiency in delivering its potential is in how short it is, and thereby containing less potential for failure, than a more complex object. In creating sounds, Kolomogorov in his mathematical career advanced understanding of constructive mathematics, that is, how we need to prototype models that we have no experience of using what we have at hand. It uses intuitive models of logic to extend conceptually what we intuitively know or think to be true (for example, hearing a sound, knowing the attributes of the sound making source). Computer science has adopted constructive mathematics as providing, ‘[a] kind of logic […] the statements an observer can make about the universe are divided into at least three groups: those that we can judge to be true, those that we can judge to be false and those whose truth we cannot decide upon at the present time"
. I am interested in this last category, which is an innate understanding of logic and mathematical certainty which is not taught or learned, but seems intuitive – the way babies judge the collision point and exit trajectories of snooker balls striking one another, or when patterns are more stimulating or useful than others when presented with choice. If I am creating design form factors and new sonic experiences, it is useful to consider the simplicity/efficiency ratio, and that simple sounds with simple mathematics have perhaps greater chance of accessing this mathematical intuition.
6)
Social Semiotics

The Saussurean approach to signs and signification stresses the arbitrariness of the connection between a sign and the thing that it represents, that there is nothing ‘treeish’ about the word ‘tree’, and that this sign does not carry the essence of the signified object. He was particularly interested in language as the membrane between signifier and the signified, as the way in which the differentiation that language offers allows us to represent reality and develop shared conceptual frameworks. Semioticians took from his work the understanding that conventions around language spring up that influence the historical and cultural momentum of shared language users.

Peirce (1992) worked to develop a sense of sign and signified that worked on relations between things, which he categorised as icons, symbols and indexes. All three qualities of representation can exist for a single sign- it is the way in which they sit in a hierarchy, which is important in how accurately they create a sense of a sign, and its existence. This is always tied to an intended purpose within a given context- for instance, an advertising company trying to achieve iconic status for a model promoting  a particular brand of perfume, which also has indexical status for a whole range of other perfumes. Eco (1976) extends this work somewhat with a discussion of tokens and types: tokens being the overall number of items used, and types being the particular qualities. In sound terms, tokens counts the number of samples or individual sounds used in a composition, while types refers to the qualities of those sounds, which could be an overarching tendency towards creating a mood or effect. Exposure to tokens of type through cultural exposure has an affects the listener: they are already familiar with the kinds of sensation attempted to being created. 

Since we have a fundamentally relational means to understand the world, we are constantly making reference to metaphors employed to describe it to other people, such as the use of tropes, which are references to ‘containers’ of information. Foucault (1970) among many postmodernists, saw dominance and uniformity within, for example, the habit of referring to intellectual breakthroughs and mental clarity using metaphors of light entering and illuminating a mental space. For him, this coloured the ‘episteme’ of the age. The symbolic use of metaphor in visual media is well understood- two consecutive images build a cognitive picture of a mood or emotion for instance, freedom implied through figures running on a beach, two birds circling overhead in the next shot, perhaps then reinforced with clouds scudding across a calm sky.

Another important strand of semiotics is the relevance of metonymy to the use of sound. Metonymy is described as ‘the evocation of the whole by a connection’ (Chandler: 2007) and is concerned with using the name, attribute or other quality to stand for the thing, rather than a reference to the thing. The imputed relationship is therefore one of continguity. Since sound is a temporal form and has a connective quality that sets of a chain of referents, it is useful to look at the specific semiotics of sound. As Chandler notes, metonymy can be seen as a textual projection of Peirces’ indexical mode.

Synecdoche is the final useful concept from semiotics with bearing on considering the semiotics of sound. This is the use of a part to stand for the whole, or vice versa, such as a close up on a single thing to stand for the entirety. In linguistic terms, an example is ‘I’ve got a new set of wheels’ referring to ownership of a new car, in visual terms, a person carrying a frame around their head to show that they stand for the capturing and storing precious moments (a recent television advert for a photographic supplies company). In auditory terms, it’s the use of a sample sound that evokes a concept or emotion obliquely and not directly, as described by van Leeuwen, below.

Two analytic frameworks used to interrogate texts that have applicability to interpreting sound are the semiotic square of Greimas (1987) and the syntagmatic/structuralist approach espoused by Lakoff & Johnson (1980). The semiotic square suggests a framework marked by assertion and negation, and non-assertion and non-negation. Whatever form of communication is being used – visual, auditory, textual, tactile – has elements which can be classified as supporting or not supporting a proposition. These can be mapped within these four nodes to provide a semiotic analysis. The word beautiful, for instance, could have an opposite ‘ugly’ and then ‘not-beautiful’ and ‘not-ugly’. Statements accrete for each and are mapped on a finished square which reveals the force used to support each concept. The model has been criticised for its reductionist tendencies, but it’s useful within a piece of music to delineate elements intentionally made to fit a preconceived square, and relate this to the interpretation made by another. Lakoff & Johnson argue that the overall discourse made of its constituent signs is an important carrier of meaning in itself, the fact that in auditory/speech terms, you can have sequential, temporal structures but that in visual terms, you can have spatial relations, and simultaneity. This is interesting territory for this thesis, as it suggests that there are qualities which struggle to make it across from one modality to another. Where attempts are made, this is in the experimental semiotics of Kress & van Leeuwen (1998), starting with their orientation principles used in visual media, using left to right, top to bottom and centre to margin as three central axes used for carrying semiotic content.

Theo van Leeuwen (2005) is noted for his work on social semiotics and the semiotics of sound. With strong reference to the linguist Halliday
, van Leeuwen restates that language (and music by extension) has both a symbolic and a functional role: the material resources of communication and the way in which they are socially regulated. He studies the motivations that bring us to try and study sound and music by isolating its constituent parts, identifying the physics and dynamics of sound production, and lead variously in trying to situate this in specific cultural contexts. Van Leeuwen is less concerned with what technologies go into sound production, and works from the top down.

There is clearly intention to communicate in all music making, therefore music is a discourse of sorts. It can be produced in either direct relation to or in opposition to the prevailing culture.  For me, this statement brings the work in Sound Unbound ‘in from the cold’ in its value as a plurality of opinions on audio culture and linked threads in art, literature and science. This is not such a radical approach, van Leeuwen seems to be saying, as creating new versions and remixes have always been developed in different social contexts.

It does now seem that, examined with this lens, that digital music making really only takes on an affective quality in which the intentions of the composer/performer can meet the expectations and imaginations of listeners through live performance. It was the linguist J.L Austin that van Leeuwen quotes in 1962 in his identification of ‘speech acts’ that are not always purely representational that moves us forwards. Some statements are not true or false, they create their own truth through utterance: ‘I take this woman to be my wife’, or, ‘I name this ship the Queen Elizabeth’. They are only right under what Austin terms ‘felicity conditions’ – apologies are another common example of this kind of speech act.

Their existence in language is perhaps then mirrored in sound and music making. Music acts, through their semiotic content, can have direction. Van Leeuwen states that for much audio a lot of the intention is supported and reinforced through other modalities, say, image and text in advertising. But even when these are absent, sound can have its own range of modality. His example of locomotive noise in three modalities is interesting: abstract sensory when instruments are used to recreate the sounds, naturalistic when using a standard recording of a real locomotive, and sensory when using exaggerated recording of real locomotive with heightened pitch, volume etc, for instance to induce terror:

‘The same means of aural expression can be used representationally and interactionally; to represent the world and to present oneself...’

(Van Leeuwen 2005 : 175)

7)

Conclusion – Lessons Learned
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