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palavras-chave

resumo

Musica para instrumentos e sons electroacusticos, musica electroacustica,
analise, composicéo, gesto musical, modelos de interac¢ao.

Esta tese apresenta alguns aspectos em como o fenbmeno do gesto musical
pode ser compreendido na percepcédo da interacdo musical na masica para
instrumentos e sons electroaclsticos. Através de exemplos de andlise,
classificagdo e categorizacdo de diferentes relacdes gestuais entre
instrumentos e sons electroaclsticos, pretende-se estabelecer modelos
especificos de interaccdo que podem ser aplicados como método analitico
assim como na composicdo musical. A pesquisa parte de uma variedade de
definicdes sobre gesto musical na masica em geral, na musica contemporéanea
e na musica electroaclstica em particular, para subsequentemente incluir as
relacbes entre dois eventos sonoros com caracteristicas diferentes - o
electroacustico e o instrumental. Sdo essencialmente abordadas as relacdes
entre gestos musicais através da analise de diversas caracteristicas: altura,
ritmo, timbre, dindmica, caracteristicas contrapontisticas,
espectromorfolégicas, semanticas e espaciais. O resultado da pesquisa
tedrica serviu de suporte a composicdo de diversas obras, onde estes
aspectos sdo explorados sob o ponto de vista da criacdo musical.



keywords

abstract

Music for instruments and electroaocustic sounds, electroacoustic music,
analysis, composition, musical gesture, models of interaction.

This dissertation presents some aspects how the phenomenon of
musical gesture can be understood in the perception of musical interaction in
music for instruments and electroacoustic sounds. Through analytical
examples, classification and categorization of different kinds of gesture
relationships between instruments and electroacoustic sounds, the aim is to
establish specific models of interaction that can be applied as analytical
method, as well as in composition. This research departs from a variety of
previous approaches to gesture in music in general, and more specifically
contemporary music and electroacoustic music, in order to include the relations
between two sound events with different characteristics - the electroacoustic
and the instrumental. This research focuses on relations between musical
gestures, through the analysis of several characteristics (pitch, rhythm, timbre,
dynamics, contrapuntal, spectromorphologic, semantic and spatial). The result
of theoretical research has served as basis for composition of various works,
where these aspects are explored from the point of view of musical creation.
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INTRODUCTION

Art is about questioning how things
fit together, it's not about making

them fit together better.

Brian Ferneyhough

One confession to be made before anything else is to reveal that this research
project has been a true adventure for me not only from the theoretical, but also from the
practical — compositional perspective. I have received my education as a composer of
instrumental music in a musical university with traditional conceptions, where
electroacoustic music has been considered at the best “strange”, at the worst "not music
at all”. However, I have been lucky to have a very open-minded professor, who was
always supporting his students in widening the horizons by participating in different
compositional courses abroad. Moreover, Vladimir Bokes was the type of a pedagogue

who had the ability to recognize what had been “hidden” in each of his students and
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support them with all dedication and fineness in their own path. I am very thankful for
his unconventional attitude, friendship and support on the way to become the best that I
can be throughout the years of my compositional training.

During my education and training as a composer, although having several
possibilities to “taste” electroacoustic music in summer courses in IRCAM or
Szombathely, I decided to deal with this type of music more seriously only during the
recent five years. The particular interest in electroacoustic music for me has been a
natural consequence of constant search for new ways of expression, when traditional
instrumental potential, even with wide offer of different extended techniques couldn’t
anymore encompass my sonorous imagination. Sound possibilities offered by use of
electronic means, but even more the completely different nature of sound materials and
possibility to create my own sound world became too attractive to be resisted. Here the
real challenging story of “me and the computer” began. At this point I would like to
express my deep gratefulness to Jodo Pedro Oliveira, whose work as a composer I
genuinely appreciate and admire, for his readiness and willingness to explain anything
what had to do with principles of electroacoustic music composition, from acoustics,
recording techniques, through computer programs for sound synthesis to sound
diffusion during the performances. And later for his emotional encouragement and
believe in my work as a composer that was always “keeping me on track”. The
knowledge, experiences and insights together with extended skills and broadened range
of compositional abilities that I accumulated over these few years, might not have
happened without his stimulating support.

As a composer coming from the background of the instrumental music, in a
course of my research I have been dealing with different problems. The complexity
involved in the subject of my research on one hand and the diversity of existing
bibliographic sources nevertheless touching the subject of my interest only very
partially on the other hand, became the main challenge for the initiation of this doctoral
project and for the choice of its theoretical basis. In this aspect the ElectroAcoustic
Resource Site (EARS) developed by a team of authors around Leigh Landy have been
an indispensable aid in searching not only for general information references, but
provided also very useful glossary and catalogue of specific bibliographic references in

the field of electroacoustic music. It functioned as a foundational framework for
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different subject studies I have been coming across and dealing with during the
evolution and development of this research. Another source I have been frequently
turning to for terminology, definitions and psychoacoustic terms in “sound-based
music” was the online version of Handbook for Acoustic Ecology by Barry Truax.
Thanks to these sources, but not exclusively, I was able to better understand other
specific texts treating various subjects in electroacoustic music, understand their
terminology and choose the references most relevant for departure of my investigation.

As far as my research in the field of electroacoustic music was developing,
studying, reading different works done in the field, attending electroacoustic
conferences, festivals and concerts, the need for more in-depth musical and
compositional analysis, systematization, classification and categorization of researched
subjects, seemed to be always more urgent and showed importance not only for analysis
in electroacoustic music, but also for composition and general music theory.

The selection of musical gesture interaction as a theme of my doctoral project
was not a choice that came by chance. Since many years ago my music has been
evolving and “breathing” gesturally, with strong sense of temporal evolution and mutual
impact between events creating different relationships either more continuously or by
abrupt changes and moments of surprise, but always leaving kind of a trace from
previous event to the next one, perceived in transformations of energetic profiles and
exchange of energy between events. The possibility to explore this way of structuring
musical material in creation of dramatic musical surfaces and vital dynamic musical
discourses through the complex gestural articulations and relationships also by using
electronic means or their combination with acoustic instruments became then a natural
and inevitable focus of my interest.

The goal of this research project was to analyze different kinds of interactive
relationships between musical gestures in music written for instruments and
electroacoustic sounds, in order to establish specific models of interaction and its
subsequent application to several works I have composed.

The investigation has been divided in two main sections — one essentially
theoretical and analytical and another compositional. To start the research I focused on
works for instruments and electroacoustic sounds from early times till nowadays,

exploring different formations (from solo through ensemble to orchestra) or even tape
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solo pieces, to establish a coherent corpus to be analyzed. In parallel, I have
concentrated on the research of large number of literature and bibliography related to
the subject of my study, in order to give theoretical consistency to the work. The period
of musical analysis has been divided in two parts. First, more superficial research and
analysis, which provided information about the form, structure and different types of
gestures in researched pieces. Second, I proceeded to a more in-depth analysis in order
to identify specific models of interactive relationships between gestures and group them
into categories. Simultaneously, and most importantly, the researched models have been
applied under personal perspective to a group of my own compositions. The application
of interactive gestural relationships has been generalized not only to my works, which
use instrumental and electroacoustic sounds in combination, but also to a pure
electroacoustic (acousmatic) work and instrumental pieces without electronics.

The dissertation is presented in two main parts — first theoretical, consisting of
four main chapters, and second practical, represented by eight of my compositions.

Chapter 1 focuses on main problems related with mixed music and
electroacoustic music in general and sets up several discussions about role of the score
in analysis, different ways of aural analysis and listening strategies, the function of
graphic listening score and sonogram during analytical processes; concerns significantly
also problem of terminology and need of a common unified language to explain musical
facts. Here two main attempts are presented — the concept of Pierre Schaeffer’s sound
object with its extension into more ‘“semantic” level in Denis Smalley’s
spectromorphologic theory and the concept of Murray Schafer’s soundscape and its
continuations in the theory of sonic effect. This chapter touches also the problems of
variety of electroacoustic materials, storage formats and their accessibility that in many
cases represent a barrier for musicologists and theoreticians to approach electroacoustic
works. Finally, new disciplines in sound research, such as psychoacoustics and
neurotechnology with their potential for application in listening process as well as
analysis are introduced. The chapter is completed by summary of main reasons, which
in second half of last century contributed to the turn of the attention to sound, not only
in music, but life in general.

Chapter II at first presents music for instruments and electroacoustic sounds and

its evolution from the brief historical perspective and delineates some basic issues
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related with multiple perspectives resulting from combination of two worlds with
distinct fundamental principles. Later it confronts two main approaches to interaction
between instruments and electronics — one using electroacoustic element in a form of
fixed prerecorded medium (tape, CD) and another based on live-electroacoustic sound
transformation procedures, realized by computer in real time during the musical
performance. One of the important subjects concerned here is phenomenon of
technological fetish and problems of identity, some traps that were brought up by the
evolution of the technology and its incorporation in the process of musical creation, and
that are widely criticized by Jodo Pedro Oliveira in his recent conferences and writings.
Further, two main compositional concepts of interaction are discussed - Flo Menezes’
morphology of interaction based mainly on spectral interaction, textural
similarity/difference and spectral transfers and Trevor Wishart’s concept of gestural
relationships, based on morphologic characteristics, gestural similarity/difference and
organization of gestures according to the horizontal and vertical criteria. The final
subchapter focuses on distinction between interaction and interactivity, a term that
appeared in music to describe mainly human-computer interaction.

Chapter III after presenting gesture as a general phenomenon that plays an
important role almost in all areas of our lives, gesture is examined specifically in
domain of music through various perspectives. First as a movement, which is probably
the most common definition we find in all the approaches to gesture. From this aspect
different relations between gesture and space and gesture and time are discussed within
the main theories of electroacoustic and contemporary music (Schaeffer, Chion,
Wishart, Smalley, Xenakis). In next part after discussing some specific issues of
Nattiez’ semiology of musical discourse, precisely the concept of “neutral level”,
musical gesture is presented in connection to the meaning. The way, how physical
(somatic) gestures transform into the musical gestures and the processes involved that
lead to interpretation of gestures as meaningful are described in two main concepts
developed by David Lidov and Robert Hatten. The important part of this chapter is
dedicated to approaches to gesture in electroacoustic music — Smalley’s concept of
gesture as an energy-motion trajectory with strong relation to causality, Wishart’s
concept of gesture as gestalt — an articulation of continuum with communicative and

expressive potential and concept of semiotic temporal units developed by a team around
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Francois Delalande, which involves all earlier discussed issues (movement in time and
meaning). Another important subject considered in this chapter is the concept of gesture
and figure, developed by Brian Ferneyhough. It is demonstrated that this concept
although primarily thought for the instrumental music, it has potential to be applied in
electroacoustic music as well as in the mixed music. Last three subchapters may be
understood as summaries from all presented approaches. Connection between gesture
and energy although sometimes not directly made, but sufficiently understood from the
contexts of various presented perspectives represents important relation that is explored
later in the main analytical chapter 4. The impossibility of capturing all the continuities
of gestures and gestural aspects in notation is a clear and understandable fact that arises
from all the important theories considered here. Final summary aims to present gesture
in all its complexity and hierarchical potential, the main attributes that created a basis of
departure for analysis of different gesture relationships.

Chapter IV represents the heart of this dissertation — it shifts from all previously
outlined perspectives to the context of analysis, and identifies, describes and classifies
different models of gesture relationships according to several levels of attention. Each
category is then documented by audio examples from pieces for diverse formations
from different periods of electroacoustic music existence, including also examples from
my own works. Although there are many ways by which the interaction between
musical gestures in mixed music can be done, the gesture relationships are approached
from following perspectives: from the perspective of elementary musical characteristics,
such as pitch/frequency, rhythm/temporal organization, dynamics/loudness and timbre,
to find points of contact between gestures of different nature; from the viewpoint of
tripartite model of structure' to compare gestures as whole gestalts and find the
relationships between them, from the perspective of counterpoint to clarify the
horizontal and vertical relations between gestures; from the perspective of
spectromorphologic-semantic characteristics to unfold the directional and energetic
relationships between gestures and finally from the spatial perspective, as more

theoretical and schematic approach, because I couldn’t document this category by audio

" Tripartite model of structure has been used in various texts of electroacoustic and contemporary music
to describe the shape of musical structure or sound. Smalley and Chion refer to onset — continuant —
termination, Sonnenschein uses terms attack (onset, growth) — body (steady-state, duration) — decay (fall-
off, termination).
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examples, but felt importance to mention it, since “music is spread and listened in
space”.

Second practical part includes eight compositions, from which three are using
instrumental sounds in combination with electroacoustic sounds, all focused on
interaction between gestures with numerous researched models applied; one is pure
electroacoustic piece, and other four compositions are instrumental. Each one treats
gesture interaction from different perspective, various concepts had been applied.

Given the ambit of this research, I could not become an expert on all the
disciplines the broad subject of my investigation interconnects and I am aware that
some of my concepts and perspectives as well as the presented models of gesture
interaction, identified and classified here may be a target of debate, as there is always

something to be improved, corrected, extended... but this is the “beginning”...
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Chapter 1: PROBLEMS IN THE ANALYSIS OF ELECTROACOUSTIC AND
MIXED MUSIC.

With all its unsettling uncertainties electroacoustic
music provides a catharsis which analysis needs.
Like no other music it is the best path to meeting
the challenge of understanding the whole of
sounding creation.

Denis Smalley

In the evolution of electroacoustic music, as in music in general, each historical
period has been influenced by technology, conceptual approach to the sound objects,
compositional trends and by musical context, which have led to new concepts to explain
musical facts.

Although, since 1950’s till nowadays, different analytical approaches applied to
electroacoustic music started to show some interesting results, electroacoustic music
analysis still remains problematic, because of difficulty to consider for the analysis all
the diverse information and sources of documentation which electroacoustic music
offers. Still there is no stable and consistent compositional theory, which would reflect
and guide the listening process. It is not possible to rely upon hundreds years of
analytical thought and methodology, like it is in case of approaching the instrumental
music. In the first 30 or 40 years of existence of electroacoustic music, despite of the
new attempts by Pierre Schaeffer to develop analytic methods for electroacoustic music,
there has been a certain lack of theoretical reactions and analytical concentration on this
“new music”, in comparison with the large amount of musical works produced in the
field since then. The situation has been improving in the late 20" century, however in
the beginning of 21* century published analysis and theoretical reflections of
electroacoustic music are still rare in comparison with the amount of analytical

publications of instrumental music.
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development of standard approaches to electroacoustic music and mixed music in
particular have been pointed out already by many authors and may be summarized into
these main points: the problem of the score or its absence, the problems of perception,

problem of terminology and language, and also the wide range and diversity of
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The possible problems, which might have caused this state of hibernation in

storing formats for electroacoustic documentation and its accessibility.

Leilo Camilleri in the article Electro-acoustic Music: Analysis and Listening

Processes wrote:

terminology in describing the listening experience and analyzing an electroacoustic

piece:

The introduction of technology in its various phases of development
from the end of the 1940’s up to today has brought about not only an
enrichment of the sonorous palette, it has also brought about a great deal
of theoretical reflection on how to classify the sounds of the works thus
created and how to analyze them. Thus, a problem arose, not merely
regarding the study of music using technological instruments, but about
all sonorous phenomena which cannot be described by means of the
lexicon and methodology of existing theories, however advanced they
may be.”

Denis Smalley in his Spectromorphology emphasizes the importance of

How we are to explain and understand electroacoustic music? Music is
not created from nothing. If a group of listeners finds a piece of
electroacoustic music ‘rewarding’, it is because there is some shared
experiential basis both inside and behind that music. We need to be able
to discuss musical experiences, to describe the features we hear and
explain how they work in the context of the music.’

All these problems and some others to be included are going to be treated in this

chapter to create a foundation for further issues discussed in following chapters.

* Camilleri, Leilo. 1993. “Electro-acoustic Music: Analysis and Listening Processes.”Sonus.
http://www.memex.it/sonus/camilleri.PDF (accessed June 29, 2009)

? Smalley, Denis. 1997. “Spectromorphology: explaining sound-shapes.” Organized Sound 2(2),p 107.
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1.1. Problem of score and perception.

In traditional analysis of instrumental music, the score is usually the material of
the analysis - the analyst works with the notes, signs and symbols presented in the score.
From philosophical point of view, this notation-based analysis relies upon the Cartesian
subject-object split, where the musical object (notational representation of musical event
— score) can be studied by analyst in a way to reveal its underlying systems, within
which its perception lies as ‘meaningful’. This approach of identifying a musical
system, constructed from relations between and within combination of formal elements
(such as intervals, rhythm, timbre, melody, tonality, texture, etc.) assumes the stability
of the system at the point of analysis in order to define the rules and codes rather than

the acts themselves that use the system.

Some phenomenological approaches® to instrumental music don’t use the score

any more. They think of musical work as an “intentional object”:

The phenomenological approach to musical perception describes the
perceptual and experiential structure of psychological processes and the
musical events belonging inseparably to the latter by virtue of their
intrinsic intentionality.’

Approaches to musical perception, based on husserlian phenomenology are
focused on the phenomenon of our conscious experience of music itself and transform
the subject-object split in an important way — consciousness is always consciousness of
something, there is no subject without an object and there are no objects independent of
subjects. Due to the notion of intentionality, the subject and object are interdependent;
thus the analysis includes observation and description of an experienced object (music)
as well as the acts of perception and feeling. Application of phenomenology, as one of

the fundamental perspectives in approaching electroacoustic music and building

* Thde, Don. 2007. Listening and Voice. Phenomenologies of Sound (second edition). Albany: State
University of New York Press.

° Pike, Alfred. 1966. The phenomenological Approach to Musical Perception. Philosophy and
Phenomenological Research 27(2), p 247.
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different listening strategies, such as concept of sound object and reduced listening, will
be explained later.’

In electroacoustic music, there is often no score and if there is a score, as it is in
the case of mixed electroacoustic music, it represents only partial aspect of the piece. In
this case, the score reveals information mostly about instrumental part, the
electroacoustic part is sometimes ignored (the score includes only time lines for
synchronization (Figure 1, 2) or is represented by schematic graphical notation (time

lines and graphical representation of some sounds and musical events important for

synchronization). (Figure 3)
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Figure 1. Example from the score of Raiil Minsburg Postales invisibles.’

In this score tape part is not notated and the instrumental score includes
chronometric divisions in seconds and time indications for
synchronization during the performance.
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Figure 2. Example from the score of Isabel Soveral Heart
In this example of a score tape is not notated and the instrumental score
includes precise time indications for synchronization with the
electroacoustic part.

% chapter 1.2.and 1.4.1.
" Minsburg, Raiil. 2008. Postales invisibles, violin and tape. Unpublished author’s manuscript. p.4.

¥ Soveral, Isabel. 2001. Heart, guitar and tape. Unpublished author’s manuscript., p.9
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Figure 3. Example from the score of Chris Cree Brown Sound Cylinders.’
This score uses except of time indications also some graphic
representation (such as the crescendo sound) and description of main
characteristics of the electroacoustic sounds (intermittent rapid sounds,
high sounds, slow mid-range tremolo).

Some composers use more precise way of notation of the electroacoustic or tape
element, using proper pitches, durations and rhythms of the sounds, etc. (Figure 4). One
score often contains all these different types of tape notation throughout the piece,
depending of the different features and sound characteristics in a part, segment or a
movement of the work (Figure 5a, b, c). In all cases, electroacoustic (tape) notation
serves more as an instruction for the performer, the score doesn’t represent all the
information about sounds itself — ‘how they sound, or what they are’; the sonic
information heard in a musical work doesn’t have a complete representation in the

Score.
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Figure 4. Example from the score of Jodo Pedro Oliveira Maelstrom."
In this example notated tape part includes precise pitches, durations,
articulations and dynamics of the electroacoustic sounds.

? Brown, Chris Cree. 1996-1997. Sound Cylinders, flute and tape. Unpublished author’s manuscript. p. 3
' Oliveira, Jodo Pedro. 2006. Maelstrom, cymbalom and tape. Unpublished author’s manuscript. p. 6.
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Figure 5a, b, c. Examples from the score of Mario Marcelo Mary Aarhus."

This figure presents several types of tape notation in one score. Section
a) uses some graphic representation of electroacoustic sounds (density,
dynamics and some pitches), in the section b) composer uses precise
notation of pitches, rhythms, articulations and dynamics as the
electroacoustic part uses the non-transformed violin sounds; and in the
section c¢) electroacoustic part is represented graphically by
corresponding sound wave, which has been copied from the sound
editing program.

In my own music, I have used several types of tape notation from more simple
and approximate to more precise notational and graphic representation of

electroacoustic musical structures and gestural articulations (Figure 6a, b, ¢).

! Mary, Mario Marcelo. 2000. Aarhus, violin and tape. Unpublished author’s manuscript. p.2,6 , 8.
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Figure 6. Examples from my own scores.

6a) Tape part is not notated and the time synchronization is done with
help of the click-track, 6b) tape notation uses graphic representation of
the important sounds to be synchronized during the performance -
approximate pitches, articulation, frequency range of sounds (low, etc.)
and dynamics, 6¢) presents more precise notation of tape with indicated
durational values, rhythmic patterns, pitches, dynamics and some
morphologic characteristics, such as for example attack-sounds.

"2 Bachratd, Petra. 2007. Mystic Garden, flute, accordion, piano and tape. Unpublished author’s
manuscript.

" Bachratd, Petra. 2006. Luminiscencia, flute and tape. Unpublished author’s manuscript.
'* Bachratd, Petra. 2005. Reflections, marimba and tape. Unpublished author’s manuscript.
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Composers’ awareness of need to discover some ways of graphic representation
of electroacoustic sounds didn’t appear just in recent years, but has been present since
the very beginning of electroacoustic era. Stockhausen in his early pieces, such as for
example Kontakte, uses quite precise time signatures together with graphic notation of
sound events to better synchronize the performance and give at least some idea about

certain characteristics of electroacoustic sounds:

It was necessary for the composer of electronic music to have found an
adequate form of graphic notation, in order to describe all the details of
sound production and assembly."

Of course, we have to take this with certain reservation, since it is still
impossible, even nowadays, to describe “all the details” of sound production by use of
graphic notation. The preservation of musical piece in various forms of abstraction
(notes, graphic symbols, etc.) cannot fully communicate the compositional intent. The
score is just a representation of some characteristics of the sound, but to understand the
piece we need to listen to recognize all the other aspects of music, of the sound, which
are not presented in the score (for example its timbral characteristics, morphologic and
semantic characteristics, such as temporal sequences, stability, direction, energy, etc.)
Thus, to fully understand the music, we have to look beyond visual musical

representation and move our attention to a careful listening.

The visual artifacts are after all, nothing more than a means to harness
the intent of some musical abstraction. This practiced balance among
representation, compositional intent, and human perception is why music
analysis is truly an art about an art."

Taking into account, that score is just a representation of characteristics of the
sounds it is the sound of the music itself that should be analyzed. This finding moves
the analytical borders to the “listening act”. The study of the listening experience and its
integration to electroacoustic music analysis requires development of new approaches

based on listening.

15 Stockhausen, Karlheinz. 1958. “Electronic and Instrumental Music.” In: Cox, Christoph and Warner,
Daniel eds. 2004. Audio Culture. Readings in Modern Music. New York: The Continuum International
Publishing Group Inc. p .373.

'® Simoni, Mary. 2006. Analytical Methods of Electroacoustic Music. New York: Routledge. p.1
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The sonic manifestation of music is the point of departure for analysis and
relevance of the score in its traditional sense is rather vained (however, it still keeps its
place in approaching the mixed electroacoustic piece, as it offers sometimes very detail
information about the instrumental part).

Camilleri defends that the absence of the score or lack of consolidated notation
should not be seen as a handicap, but a strength, because the theoretical analytical
model based on the study of the sound and the aural experience of music moves analysis
to new dimensions and represents a starting point for modeling of different perceptual

and cognitive musical strategies:

The lack of consolidated notation is not a handicap at all, on the contrary
it is a strength. With a rather provocative (but not so very) statement, I
would like to say that a theory and an analytical model exclusively
focused on the study of the sound text represent a real point of contact
between musical theory and the modeling of perceptual and cognitive
musical strategies. By possessing these properties, the analysis of
electroacoustic music is a field of study full of fascination, even if it is
difficult and complex."”

1.2. Listening strategies and aural analysis.

We do not listen to music in a fixed, uniform and objective way, neither we
understand music similarly. The way we listen and experience electroacoustic music
varies from listener to listener, so vary the expectations we may have from our listening.
It is also different in what we focus on while listening to music. The research and
creative practice in electroacoustic music have emphasized the ways in which we may
perceive different music in different manners, and adopt different approaches in our
listening. The important aspects of structures perceived in music (morphology or
spectromorphology) lead listeners to adopt different strategies in their listening.
Frequently, even in a course of a single piece of music, we may apply different listening

strategies. The perceptive exploration of a musical work and search for its meaning

17 Camilleri 1993
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depends on each listener “making the receptive process equally as individual, and valid,

as the creative process.”"

For example, we will undoubtedly listen to a fast monophonic sequence
of autonomous sonic events in a very different fashion to an immensely
dense and slowly evolving granular texture. Similarly, we are likely to
listen to narrative in a different manner from a highly abstract musical
surface. Since electroacoustic music is a time-based art, our listening
may be highly directed by the musical codes and structuring devices of
the composer, or we may be left the freedom to listen in more non-
directed ways."

In the world where all sounds coexist in a musical context and “everything is
possible”, aural analysis represents an individual adventurous method - it relies upon the
individual and unique listening experience of the person who is exploring the work, for
better understanding of musical content and structure, unfolding and identifying not

only general aspects but also a specific details of musical work.

One of the most adopted concepts in approaching different aspects of ‘aural
experience’ in electroacoustic music is the method of Four Modes of Listening
(Quatre Ecoutes)” — Listening (Ecouter), Perceiving (Ouir), Hearing (Entendre) and
Comprehending (Comprendre), first introduced by Pierre Schaeffer and later developed
by Michel Chion and Denis Smalley.

Listening — through the intermediary of sound, aiming to identify the source, the
event attached to the sound, the cause; it treats the sound as a sign (index) of this source
or event (causal listening). We are interested not in the sound itself but in the
information it carries (message). For example hearing a car on the street, we are
interested if it goes too fast and wonder about the consequences of fast driving, we may

recognize what type of a car it is, etc. In listening someone approaching, we wonder

'8 Rudy, Paul. 2003. Spectro-morphological Diatonicism: Unlocking Style and Tonality in the Works of
Denis Smalley Through Aural Analysis. http://cec.concordia.ca/econtact/Analyses/index .html (accessed
February 18,2010)

' EARS: ElectroAcoustic Resource Site 2002. http://www .ears.dmu.ac.uk/ (accessed October 14, 2009)

20 Quatre Ecoutes, by Pierre Schaeffer from Chion, Michel. 1995. Guide to Sound Objects. Pierre
Schaeffer and Musical Research. English translation of the version from 1983 by John Dack and
Christine North downloaded from ElectroAcoustic Resource Site. http://www.ears.dmu.ac.uk
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who it is, why the person goes fast or slow, what mood he possibly has, etc. This mode
is centered on the object of our attention.

Perceiving — the most elementary level of perception, to perceive by the ear, to
be struck by sounds; we perceive things without trying to listen or understand them.
There is no intention to listen, but we “can’t avoid it” (passive reception), for example
sudden explosion or screaming on the street. This mode is centered on the subject (our
reaction on the sound).

Hearing — showing an intention to listen (listening), selectively choosing from
what we hear (perceiving) that what particularly interests us (appreciating, enjoyment).
We ignore the messages sounds might contain or contexts of event and consider only
the sound (its dynamic shape, changes in timbre, melodicity, etc.)

Comprehending — understanding a meaning, values, by treating the sound like a
sign, referring to this meaning as a function of a language or a code (semantic listening).
From observations and examinations of different criteria, we might be able to create a

complex of signs and meanings from which the musical work results.

For Schaeffer, these four modes of listening arise from crossing over of two
dualism which are found in every perceptual activity: the Abstract/Concrete and
Objective/Subjective (confrontation between the object of perception and the activity of
the perceiving consciousness) and can be arranged in a four quadrant table, with four

sections numbered from one to four (Figure 7).

We see that the four listening modes involve two sets of comparisons: vertically
— between abstract and concrete, and horizontally — between objective and subjective.
The bottom quadrants 2 and 3 focuses on the subject — person, who is perceiving, the
top quadrants 4 and 1 focus on the object of perception. The left quadrants 4 and 3
represent the abstract sectors: the process of listening, with ‘hearing’ (involves the
selection of certain qualities of sound), turns with ‘comprehending’ towards the
comprehension of a meaning through abstract values, a code, etc. The right quadrants 1
and 2 represent the two concrete sectors: listening, with ‘perceiving’ (raw perception of
sound) that turns with ‘listening’ towards the recognition of the real-world source of the

sound and its agent, through the indications given by the sound.
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Figure 7. Quatre Ecoutes®

From these four modes of listening it is evident that listening process relies in
decision of the listener — “how” he/she will listen or “what” he will focus on while
listening to sounds or music. Therefore, there will be differences between ordinary and

specialist listening or between natural and cultural listening. Chion also refers to that:

Every listener can specialize in one of the four poles which arise from
this dualism tension, but always in relation to the three others... no
specialist can in fact dispense with ‘going round’ the whole cycle of
quadrants (1 = 2 = 3 - 4) several times, because no-one can escape
from his own subjectivity when dealing with a supposedly (abstract)
objective meaning or (concrete) event, or from the (abstract) logical
deciphering of a (concrete) event inexplicable in itself, and hence from
the uncertainties and the progressive learning process of perception. (...)

! Chion, Michel. 1995. Guide to Sound Objects. Pierre Schaeffer and Musical Research. English
translation of the version from 1983 by John Dack and Christine North. printed from ElectroAcoustic
Resource Site. http://www .ears.dmu.ac.uk, p.21.
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For example, the sound of galloping: ordinary listening hears it as the
galloping of horses, but different specialized listenings hear it
differently; the acoustician seeks to determine the nature of the physical
signal, the Native American Indian hears ‘the possible danger of an
approaching enemy’, and the musician hears ‘rhythmic groupings’**

Ordinary listening” focuses on causality of the sound, origins and meaning of
sound (quadrant 1 and 4 — listening and comprehending), but does not reflect the sound
itself (quadrant 2 and 3 — perceiving and hearing) or how the sound functions.

Specialist listening ** is concentrated on a particular way of listening.

Natural listening” is the most common tendency of listening, when we aim to
gain information about an event through its sound and is expressed in the question:
“What is it? Who is it? What’s happening?” and corresponds to quadrant 1 (listening).

Cultural listening *’ on the other hand turns away from the sound event and the
information it reveals about its source and uses it as a way to comprehend a message, a

meaning, value. It corresponds to quadrant 4 (comprehending).

According to traditional listening in instrumental music, the important aspect of
recognition of the sounds was the identification of the source of the sound together with
the visual representation of the sound and many of the sounds that we thought we have
heard we just “have seen” (either in the score - we just imagined we heard them,
because they were present in the score, or on the stage - musician playing the
instrumental sound). For example, with extended instrumental techniques, but not only
in this situation, sometimes it is hard to identify the instrument just from listening (even
more if there is a combination of instruments playing extended techniques and all
sounds are blended), but as we saw the musician playing certain instrument on the stage
or we saw the notated sound in the score, for example violin and flute playing such
technique together, we ‘heard’ violin and flute playing that technique. If we didn’t have

the visual reference, we might not know that we heard violin and flute in that moment.

27bid., p.22 ,p.25
2 bid., p.25

2 Tbid.

% Tbid., p.26

2 Tbid.
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We would just hear a sound with its unique characteristics — in its own “magic” — its
morphology.

Reduced listening”” has been first introduced by Pierre Schaeffer and is related
with concept of sound object.”® In case of reduced listening, we are listening to sound
objects forgetting their source and we are just interested in the sounds for themselves,
for what they are (phenomenological reduction). We dissociate our hearing from the
visual representation or in case of electroacoustic music from the identification of the
source of the sound or the meaning and that opens new ways of listening. We listen
sound forms just with the goal to hear them better (in their substance, materiality and
perceivable dimensions) — better in order to be able to describe them through analysis of
our perception of them. As we can see from previous, reduced listening or listening to
the sounds as “sound objects” has its place not only in listening to electroacoustic works
but may be beneficial also in instrumental music, as well as in “mixed” music.

Naturally, we are instinctively drawn to listen by our curiosity about the causes
(causal listening) and meanings (semantic listening), so reduced listening represents an
antinatural way of listening and needs to be practiced. We have to practice to
intentionally and “artificially” remove the habitual references (causes, sources and
meanings) from listening, in order to unfold the potency of our perception, study and
clarify phenomena in sound through how we hear them.

Chion refers to these aspects, when he writes:

However reduced the listening to the sound object for itself is, we cannot
detach its two sides one from another, and the attachments it retains to
the two aims which usually go beyond the object: “What’s going on?”
and “What does it mean?” (...) but we can change our direction of
interest, without wholly disrupting the basic intention which determines
the structure: if we cease to listen to an event mediated by sound, we
nevertheless continue to listen to the sound as a sound event.”

*7 Reduced listening is the attitude, which consists in listening to the sound for its own sake, as a sound
object by removing its real or supposed source and the meaning it may convey. In reduced listening our
listening intention targets the event, which the sound object is itself (and not to which it refers) and the
values, which it carries in itself (and not the ones it suggests). Reduced listening and the sound object are
correlates of each other, they define each other mutually and respectively as perceptual activity and object
of perception. (Chion 1983, english translation 1995)

¥ Concept of sound object is explained in the chapter 1.4.

* Chion. 1995, p.31
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As we can imagine, this concept can be successfully used not only for sound
analysis, but also for composition.
Figure 8 shows summary of different listening intentions, as they were presented

in Schaeffer’s concepts.
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Figure 8. Table of listening intentions™

% Chion 1995, p.193
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Denis Smalley extends Schaefferian modes further, according to the concepts of
Schachtel’s autocentricity and alocentricity’’ (depending whether the perceptual
activities are centered on a subject or an object), to three following modes:*

Indicative — concentrated on the object, considers sound as a message, can be
actively or passively apprehended. It corresponds to Schaeffer’s mode 1 (listening) —
treating sound as a message, gaining information about actions and events in
environment.

Reflexive — autocentric - concentrated on the subject, based on the basic
emotional responses to the object of perception. Object and the emotion are not
separated. Although this mode may be active or passive, it has stronger tendency
towards the passivity. We don’t have intention to explore the object, just subjectively
respond to it.

Interactive — allocentric, involves an active relation of the subject to the object,
to explore continuously its qualities and structures. This interactive relationship requires
effort and will. The mode corresponds to Schaeffer’s mode 3 (hearing) and 4
(comprehending). It includes structural hearing, aesthetic attitudes towards the sounds

and the music, and concept of reduced listening.

Sonnenschein adds to the main causal, semantic and reduced modes of listening
another one, which he introduces as referential listening,” related to the listening to
music in films (but not exclusively). This way of listening consists of being aware of
context of the sound, linking not only to the source but mainly to the emotional and

dramatic meaning. This may be performed on an instinctive or universal level for all

' Schachtel, Ernest G. 1959. Metamorphosis: On the Conflict of Human Development and the
Psychology of Creativity (paperback reprint 2001) New York: The Analytic Press. Schachtel designates
two basic modes of perceptual relatedness between perceiver and environment. Autocentric mode is
subject-centered, there is little or no objectification and the emphasis is on how and what the person feels
- subjective reactions on the stimuli (the basic responses and feelings - pleasure and unpleasure feelings).
It a primitive perception based on needs and is associated with the first reactions of the newborn with the
world. On the contrary, alocentric mode is object-centered there is objectification and the emphasis is on
what the object is like, there is either no relation or less pronounced relation between sensory qualities
and pleasure-unpleasure feelings, it means that such feelings are not relevant in this case. In a sense it is
not based on the needs of the individual. This mode involves an active and selective process of
focalization on an object to distinguish later its properties.

> Smalley, Denis. 1992. “The Listening Imagination: Listening in the Electroacoustic Era.” In: Paynter,
T.H. John, Orton, Richard and Seymor, Peter eds. Companion to Contemporary Musical Thought.
London, New York: Routledge. 518-520.

3 Sonnenschein, David. 2001. Sound Design - The Expressive Power of Music, Voice and Sound Effects
in Cinema. Studio City: Michael Wiese Productions. p.78.
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humans, culturally specific to a certain society or period, or within the borders of the

sound coding of a specific film.

Francois Delalande realized after analyzing different classical, contemporary and
electroacoustic pieces that there are not infinite ways of listening to music and the actual
listening may be regarded as a choice or alternative between different listening
behaviours that are perhaps also not unlimited. Listener may be able to engage in more
than one of these behaviours but not simultaneously. Thus, the use of the concept of
listening behaviours (“conduites de réception”) shows the polymorphic aspect of
reception of the musical work. He identifies three main listening behaviours:**

Taxonomic listening is listening behaviour, when listener distinguishes from the
musical flow morphologic units, qualifies them and becomes aware of the relationships
between them at different hierarchical levels. This way of listening is often
accompanied by use of descriptive metaphors or graphic listening scores to help to
organize the thoughts.

Empathetic listening is centered on the feeling, on the sensation and immediate
reactions to these sensations, the listener has during the reception of the musical work.
Descriptive metaphors are created also in this case, however their role is not to
characterize the morphology of the heard units, but rather designate through constructed
general images of the piece the bodily sensation experienced by the listener, and lead to
his aesthetic reactions.

Figurativization is the listening behaviour towards the narrative discourse of the
work. Listener searches for movements, traces of life, for contextual function. Through
evoked scenarios and imagined narrativity, he depicts the successive phases of tensions
and relaxation that make the work progress (principles of ambiguity between real and

abstract).

* Delalande, Frangois. 1995. “Meaning and Behaviour paterns: The Creation of meaning in Interpreting
and Listening to Music.” In: E.Tarasti (ed) Musical Signification, Essays in the semiotic Theory and
Analysis in Music. New York: Mouton de Gruyter. p. 223-224. Roy, Stephane. 2003. L’analyse des
musiques électroacoustiques: Modeles et propositions. Paris: L’Harmattan. p.83-86. Landy, Leigh. 2007.
Understanding the Art of Sound Organization. Cambridge: MIT Press.p. 94.
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There is still another type of perception when dealing with pure electroacoustic

> or sometimes called also

(acousmatic) music that is called transmodal perception,’
multimodal perception. This means, that during listening to acousmatic music we may
receive information not only through one sensory mode (the acoustic), but through other
senses as well (visual, touch). For example sense of texture is experienced through
vision or touch, sound making involves also touch and proprioception - our perceptual
awareness of position of our own body or parts of our body in space. Movements of
sounds and their distribution in space as well as spectral motion are related to our own
experience of physical movement. Rhythm is also multimodaly perceived not only

aurally, but also through its corporeal basis and relations to body movement

(proprioception).

In summary, listening is an open process, characterized by multiplicity of
strategies that may alternate in time. It may be involuntary - passive act, when we don’t
pay attention to what we “hear” neither try to understand it (no intention) or a voluntary
- intentional act, as it is in case of listening to music, when we listen with attention and
will to apprehend and understand the sound and music. Our focus may be directed to the
meaning (semantic listening) or to the source of the sound (causal listening). We may
explore music just for itself, by intentionally removing its references - causes and
meanings (reduced listening).’® Our attention may move freely between the technical
aspects of recording quality, extra-musical references, performance nuances or to more
specific musical characteristics, shapes of the sounds or the overall shape of the work or
even to our bodily sensation and feelings during listening to the music, or just some
specific passage or sound of the piece. During repeated listenings or even in a course of
listening to one musical work, we may switch between different modes of perception or
listening strategies, depending what is the momental focus of our attention or what

information we want to grasp from the sound of music.

* Smalley, Denis. 2007. “Space-form and the acousmatic image.” Organized Sound 12(1): p. 39-40.

%% Smalley introduces also another mode of listening, related with the field of expertise in electroacoustic
techniques. Technological listening means perceiving the technology or technique behind the music rather
than the music itself, perhaps to such an extent that true musical meaning is blocked. This term is based in
an aesthetic orientation that technology should ideally have transparency in electroaocustic music making
and listening. (ElectroAcoustic Resource Site 2002)
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Of course, the shift to aural analysis or to the approach based upon the sound
was very radical change and might feel a bit insecure compared to the highly developed
tools of traditional analysis, based on the work with the musical score. Insecurity and
lack of verified analytical tools together with the wide and heterogeneous sources of
documentation which electroacoustic music offers, might have lead to the long years
lasting skepticism, helplessness or ignoration of these techniques by analysts,
theoreticians, musicologists, etc. However, attempts to elaborate different perceptual
modes and listening strategies were an important step not only to understand the
listening process as a whole but also through understanding how our perception
functions establish new ways of musical expression through composition and creation

of new musical works.

1.3. Score in analysis. Listening score and sonogram. Subjective versus

objective.

The focus on music as a sound liberates the development of new approaches.
Listening becomes fundamental not only for analytic investigation of electroacoustic
music, but also an emphasis in act of composition. Composer stands in front of the new
universe of endless sound possibilities and the way how to work with these new
possibilities, how to arrange sounds, combine them, transform them, relate them or how
to interact the new electroacoustic sound world with the instrumental, appears a basic
problem to solve in the creative process. The listener, for understanding the new sound
world, needs to develop new ways and strategies of listening. The last decades of
research showed that it is possible to develop these strategies to support the hearing
experience of a piece of music in various ways and proved also that listening is also
very effective basis for analytical investigation.

One of the ways of how this may be achieved is through developing a listening
score,”’ a form of visual representation of the aural experience of the piece. In analysis,

this type of score plays a different role from a traditional score. This score is not a

37 Stones, Alan. 2000. The Analysis of Mixed Electroacoustic Music: Kaija Saariaho’s Verblendungen, a
case study. http://www .alanstones.net/analysis/analysis.html (accessed September 15, 2009)
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source of analytic investigation, but a tool in the process of analysis. Through repeated
listening to a recording of the piece, it is drawn what is heard and so the ‘drawn picture’
refers to certain structural features and aspects of the piece.

The approach of developing a listening score (graphic score) has been used
already in past, mostly to analyze pure electroacoustic pieces. Tom Williams in analysis

of electroaocustic tape piece Vox V by Trevor Wishart, writes:

In order to come to a deeper analytical understanding of this piece it has
been necessary to take it out of the time, to capture the
phenomenological ‘now’ by giving some kind of visual representation of
the piece over time. The graphic scoring of the work is different to a
conventional Western music score in that it only allows us to survey the
music not to construct it. In that sense ‘map’ is a more appropriate term:
a map’s sole purpose is to guide us through an area. Furthermore, unlike
conventional, acoustic composition, where the composer begins from the
score and consequently writes his/her music out of time, which
determines, by this note by note dissection, certain intellectual activities,
the electroaocustician is working within a sonic continuum - the
evanescence that is sound itself. (...) I have attempted to give a graphic
representation, a mapping of events with the scaling of time on the
horizontal axis. This mapping is a guide to the ordering of events and the
type of gestures found therein. It is an extension of the Wishart’s
diffusion score but now giving more detail. The graphic visualization of
the sounds and their morphosis is an attempt to impart the gestalt. To
show how the gestures move and evolve through time.*®

Figure 9 shows the graphic score of the tape piece mentioned above, made by
Williams. On horizontal axis, representing the time scale (development of musical
events in time), we can see different characteristics of the piece — appearance of voiced
(multiple voices, ululation, baby sound) and unvoiced sounds (breath), vocalized sounds
(phonemes, consonants), animal sounds (horse, bees and crows), natural sounds
(thunder, rain, wind) or their traces and transformations, etc. The listening score also
reveals information about crescendos and decrescendos and spatial distribution of the
sounds (analyst uses R (right), L (left) with arrows). The analyst applies also the
technique of listening at slower speed to unfold information about sound sources. By

listening to the recording at slower speed, he arrives to interesting observations, that the

* Williams, Tom. 1993. “VOX V by Trevor Wishart. The Analysis of an Electroacoustic Tape Piece.”
Journal of Electroacoustic Music 7, p.7
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bell and gun sound have been derived from a human voice through processing and
stretching techniques. From this initial graphic representation of ‘what has been heard in

the piece’, Williams derives detailed analysis of the piece, its structure and form.
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This method, based upon the personal and unique experience of the listener -
analyst and representing (more or less) ‘subjective sonic view’ of the piece in ‘visual
translation’ allows a non-linguistic symbolic presentation of ‘what is heard’. As may be
imagined, this process also depends of skills of each listener-analyst to concentrate on
different formal and structural characteristics of the piece and ability to transform them
into a schematic picture, to capture as much information as possible from listening.
Depending on how many times the piece is listened to, the drawing may get always
more detailed and probably also quite different from the initial one. During first
listening the analyst will probably focus more on the general form, main segments and
structures of the piece, while during the next listening he will try to gather the
information about the more detailed characteristics of the piece. Comparing these
‘listening’ scores from different stages of listening, he/she will gain very ‘valuable’
information about the piece, such as distribution of different sounds, their grouping,
attacks, decays, emphasis on pitch or noise, dominance of high or low pitch, gesture-
carried or texture-carried structures, presence or absence of pulsation, repetitions,
rhythm, hierarchical organization of material, level of interaction between instrumental
and electroacoustic sounds — presence of fusion and contrast, etc 0

This was an example how the method of creating a listening score, as a visual
representation of heard experience, might be useful in unfolding different aspects and

features, forms, structures and morphologies in analysis of an electroacoustic work.*

On the contrary, another approach which also touches the score problem but in a
very different way has been developed. Computer spectrum analysis, based on the
mathematical technique of Fourier analysis is used to produce sonogram or
spectrogram. Sonogram, as a trace of the frequencies present in the sound of the piece
versus time, enables the viewer to see general features of the sound, such as the onset of
notes or phonemes, formant peaks or major transitions and is important to get the

general image of the whole work, as well as detailed view of its inner structures and

0 Stones 2000

*!' A number of other authors used this tool in order to describe aspects of essentially aural music:

Lewis, A. 1983a, 1983b. “Motion and Analysis of Electro-Acoustic Music: Denis Smalley’s Vortex (I),
(I1)”. Electro-Acoustic Music,3 (3),3 (4).

Lewis, A. 1998. “Francis Dhomont’s Novars.” Journal of New Music Research 27 (1-2): 67-83.

Couprie, P. 2004. “Graphical representation: an analytical and publication tool for electroacoustic music”
Organized Sound 9 (1):109-113.
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relationships between sounds. The role of sonogram can be compared to the function of
the score in traditional analysis — gaining the information from what is “seen”. This
alternative approach is not based on listening but on scientific process and it provides
more objective view of the sound of the piece. Although spectrogram can be helpful in
analysis to point to specific properties of sound over time (harmonic background, pitch
groups, timbral transformations, etc.), it is sometimes very far from the act of listening
(being “too objective”), and needs to be complemented by other methods and
approaches. We need to confront the information revealed by sonogram with our

perception of the musical work. Smalley also refers to these aspects:

. sonogram is not a representation of the music as perceived by a
human ear — in a sense it is too objective. Its shapes therefore have to be
interpreted and reduced to perceptual essentials... Someone has to decide
what retain and discard from the representation, and more particularly,
try and determine how much detail is pertinent to the alert listener. For
the analyst this question of degree of detail is a problem since recordings
(CDs) allow one to listen repeatedly to the briefest passages in a work,
discovering much more detail than it is possible to hear in the course of
normal music flow. How much is too much, and how much is not
enough? There is no objective method of achieving a visual
spectromorphological representation, and the analyst hopefully becomes
only too aware of subjective decision-making and alternative ‘readings’.
This is as it should be.*

Following figures (Figure 10) presents an example from the analysis of Jodao
Pedro Oliveira’s Iris, by Paul Rudy.” Sonogram has been used as a complementing
method to help to explain timbral transformations and sound interpolations between the
instrumental and electroacoustic sounds. The string glissando and its visual
representation on the sonogram represent the rainbow, a fundamental concept of this

composition.

2 Smalley, Denis. 1997. “Spectromorphology: explaining sound-shapes.” Organized Sound 2(2), p.108.
* Rudy, Paul. 2005. “Interpolating Electroacoustic Sounds in an Acoustic Context: Analysing Timbre,
Time and Pitch in Iris by Jodo Pedro Oliveira.” Journal SEAMUS 18 (2): 2-11.
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Figure 10. Segment from Jodo Pedro Oliveira’s score of Iris (violin) with its
corresponding sonogram, by Paul Rudy*

In another example (Figure 11) Rudy identifies from sonogram other visual
features, as metaphors of the rainbow: “glissandi in both directions present in the
ensemble and tape parts suggest the curvature of the rainbow, and also add to the blur
of discrete pitches... In this case, pure string glissandi are used (the cello glissando is
plainly visible from 4-8 seconds on the sonogram)...”* For better illustration, we added

corresponding part of the score to the sonogram, made by Rudy.

“Tbid., p.10
bid., p.9
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Figure 11. Excerpt from the score of Iris and corresponding sonogram, by Paul Rudy*®

46 Tbid. p-9. with example added form the score Jodo Pedro Oliveira. 2000. fris, violin, clarinet, cello,
piano and tape. Unpublished composer’s manuscript.
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Sometimes, we may observe discrepancy between ‘visually interesting’ and
‘aurally interesting’, when visually interesting and very recognizable features of the
sonogram might overpower the idea of the sound itself. These observations have been
documented by an example from the Norman Adams’ analysis of Richard James’ piece,
using sonogram (Figure 12). In this particular case according to author, the visually
interesting part — the face corresponds to “least coherent sounds”, while the less
visually interesting part corresponds to “most coherent sounds”. It is clear, that
composer first drew the face on the sonogram and then synthesized the sounds. The
visual idea of having the face in the sonogram played more important role than the
sound itself. Composer accepted the aural solution corresponding to the face, whatever

this result would have been.

————-

29

Figure 12. Spectrogram of a segment of Richard James’ piece “AM; ™" =...”,
by Norman Adams*’

47 Adams, Norman. 2006. “Visualization of Musical Signals.” In: Simoni, Mary (ed.) Analytical Methods
of Electroacoustic Music. New York: Routledge. p.26.
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Computer spectrum analysis has during years passed through different
innovations and the recent acousmographe already allows besides creating a
spectrogram, also manually add graphical symbolic representation of any selected
segment of analyzed piece. It represents a tool for visualization and annotation,

combining both, the spectrogram and the listening graphic score.

Last decades the mentioned approaches and their cooperation have been applied
in analysis of mixed pieces. Composer and sound designer Alan Stones uses in case
study analysis of Kaija Saariaho’s Verblendungen® combination of listening score
(Figure 13a, b), orchestral score and sonogram (Figure 13c) and provides very detailed

analysis of this complex mixed orchestral work.

Each of the three score objects used in this study (orchestral, graphic and
sonogram) can tell us something about a mixed electroacoustic work.
The orchestral score allows us a detailed picture of the instrumental role
within the work. The graphic score creates an outline of the whole and
forces, through the process of its making, a clear view of how the work is
heard. The sonogram shows us both a general image of the whole,
allowing a structural overview, as well as allowing us to uncover much
detail of the internal structures and relationships of particular sounds.
However, it is in their combined usage that these scores provide us with a
much fuller picture of a work’s structure, in creation of a multi-
dimensional analytical space in which we can explore the piece.”

a) excerpt of “first” listening score
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* Ibid.

47



Gesture Interaction in Music for Instruments and Electroacoustic Sounds

b) excerpt of listening score overview

c) excerpt of sonogram

e it

b e D et

i

Figure 13. Examples from analysis K. Saariaho’s Verblendungen, by Alan Stones™
a) Excerpt of first listening score shows some important structural
characteristics in several smaller temporal segments (first 4 minutes of
the piece), in which the analyst focused on (attacks and decays of sounds,
some sound articulations — tremoli, iterations, pulsations, density and
loudness).

b) The excerpt of first 4 and half minutes of listening score overview
represent the onset phase of the piece where all important material is
introduced.

¢) The last excerpt is the part of overall sonogram, corresponding to the
first 4 minutes of the piece. Upper trace presents the orchestral part and
lower trace the tape part. It shows higher spectral density in the
beginning (first 2 minutes) of the piece, which decreases significantly in
the next 2 minutes.

% Ibid.
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The use of these 3 different types of ‘score’ in collaboration, each presenting its
own view of the work, helps developing our understanding of an mixed electroacoustic

piece and give more complete information of the work. (Figure 14)

Figure 14. Analytical space created between the three scores, by Alan Stones’’

According to Stones:

The centre-point in this diagram, where as much information about the
work as possible (from the three specific viewpoints) is gathered, aims to
reflect some of the complexity of our experience of a musical work and
to bring this to the process of analysis. The different perspectives that
each of these scores affords is not only important for the information
each directly reveals about the work, giving us a more rounded view, but
also the fact that it forces the appraisal and re-appraisal of materials and
ideas about the piece, as information from the different viewpoints is
compared and combined. In addition to this and as a recognition of the
fact that mixed electroacoustic music crosses over and combines note-
based and electroacoustic worlds, is the importance of applying an
electroacoustically-framed viewpoint to note-based (orchestral) material,
and vice versa.”

3! Ibid.
32 Ibid.
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Smalley also mentions the existence of “three types of score” in

electroacoustic music, which might contain perceptually relevant information and could
be eventually helpful as a support in the analytical process. These three types of score
are different from those mentioned above, their primary function is to help to perform
the electroacoustic piece. He refers to the graphic score (graphic transcription of
acousmatic material intended to help performer to orientate himself in the performance),
the realization score (record of how a work was produced, may include composer’s
form-plans, etc.) and diffusion score (a sketchy, graphic representation of the sounding
context produced as an aid for the diffusion of the electroacoustic work in concert), all

done by composer. These transcriptive scores may sometimes be used as a listening aid.

Another example of how the mentioned methods may be used in collaboration
for analysis of electroacoustic music is a creation of an interactive study score.”* David
Hirst, Australian composer and researcher introduced the SIAM framework (Figure 15).
The methodology of segregation (identification of sonic objects and establishment of
factors responsible for identification), integration (identification of horizontal
relationships - streams of sonic objects functioning as ‘pattern units’, considering
‘trajectories’ and ‘gestures’; determinations of relationships between pattern units, local
organization in time — pulse, beat, accent, rhythm, meter; horizontal integration of pitch,
identification of vertical relationships — vertical integration as a cause of timbre creation
and variance or in terms of potential psychoacoustic and musical dissonance and
consonance), assimilation and meaning (nature and type of discourse, implication-
realization, arousal and meaning on a moment-to-moment basis through the work,
global organization in time — sectional or continuous, the relationships between sections
— hierarchy) helps to develop an ‘interactive study score’. A Flash-based interactive
helps to provide dynamic visual representation along with synchronized playback of the
recorded work. It helps to display aspects of the frequency spectrum versus time,
graphic symbols describing different sound events, text about sound events, start times,

duration of events, etc.

>3 Smalley 1997
* Hirst, David. 2005. Developing an Interactive Study Score for the Analysis of Electro-acoustic Music.
http://www.acma.asn.au/acmc05/acmc05-085-088 .pdf (accessed November 30, 2009)
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Figure 15. Example from Smalley’s Wind Chimes interactive study score,
by David Hirst™

As the figure 15 shows, the screen is divided into two parts — upper part displays
sonogram (representing computer analysis), lower part shows graphic symbols and text
(the product of human analysis), the grid background of this graphic part facilitate
alignment with time scale of the sonogram. Under the sonogram there is a set of
playback controls, which allows moving to particular moments in the sound file and

play chosen segments.

Hirst stresses importance of the interactive study score in his conclusion:

Creation of the study score was quite a long and laborious task, but once
it has been created, it does provide some insights and benefits. It is quite

% Ibid.
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quick to move from one area to another in the piece (...) this allows
some ready comparisons of different parts of the work to expose some of
the longer-term formal organization of the work. Screens can also be
printed and strung together to get the total picture of the work. One
benefit is provided by the Flash authoring environment in that the study
score can be widely disseminated over internet — subject to copyright
clearance. One aim of the project is to produce hard data that others
could use for further analysis. (...) Our representation, that includes
significant frequencies, pitch information, and accurate start-times, does
allow these values to be used by other researchers in a more quantitative
analytical fashion.”

In summary, score in electroacoustic music have various functions:

A. The aid for performance of the electroacoustic or mixed piece:

1. In music combining live instruments and electroacoustic sounds score serves as an
aid for performer and synchronization:

- prescription - instrumental score

- description - graphic representation of electroacoustic sounds in score

2. It may be important for diffusion of the electroacoustic work over complex
loudspeaker systems - diffusion score (Figure 16). Generally it is a visual representation
of a piece, that notates important aural details necessary for the diffusion of the musical
work. Time is usually represented on the horizontal axis while the vertial axis is
reserved for the spectrum.

3. It can be presented in different forms, plans, records of how a work was produced or
how it should be realized and reproduced - realization score.

In limited extend all these types of scores may serve also as an aid in the analytical

process.

B. The tool in process of analysis:
1. Graphic score created by analyst during listening process - listening graphic score.
2. Visual representation of the electroacoustic music by computer spectral analysis -

sonogram.

% Ibid.
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Figure 16. Diffusion score of Vox 5 by Trevor Wishart’’
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1.4. Terminology and language in electroacoustic music.

One of the problems that need to be considered in the analysis of the

electroacoustic music is the problem of terminology and language.

The most important tool for establishing an aesthetic of electroacoustic
music is language. We must have words to express and explain what we
do as much as we must engage in the doing. Just as we must evaluate and
re-evaluate the tools for electroaocustic music, along with the tasks those
tools are meant to meet, we must, in our use of language, accept neither a
trivial implication nor a broad one without serious reflection of what
language does to the thing so represented and vice versa.™

1.4.1. Sound object and PROGREMU. Spectromorphology.

In approaching electroacoustic music, most of the traditional tools for analysis
become obsolete, disciplines like harmony, counterpoint or instrumentation in the
environment of electroacoustic music are inappropriate. The need of new vocabulary for
the discussion of sound and music has been recognized already in early 1960s by Pierre
Schaeffer. In his famous study Traité des objets musicaux, he developed
typomorphology and introduced a lexicon of descriptive terms to talk about sound. He
broke up the academic classifications of music and sound and created a new theory with
the crucial concept of “sound object” (L’objet sonore). The term sound object’ refers
to:

. every sound phenomenon and event perceived as a whole, as a
coherent entity and heard by means of reduced listening which targets it
for itself, independently of its origin and its meaning. It is a correlate of
reduced listening: it doesn’t exist “in itself” but by means of a specific
foundational intention. It is a sound unit perceived in its material, its
inherent texture, its own qualities and perceptual dimensions. On the
other hand, it represents a global perception, which remains identical

8 Keane, David. 1986. “At the Threshold of an Aesthetic.” In: Emmerson, Simon (ed.) Language of
Electroacoustic Music. London: MacMillan Press. p.118

% To avoid confusions concerning the notion of sound object, it should be noted that “sound object is not
the sound body, nor the physical signal, it is not recorded fragment, nor a notated symbol on the score, it
is also not a state of mind”, it remains the same across different listening modes. (Chion 1995)
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through different hearings; an organized unit, which can be compared to
a ‘gestalt’ in the meaning of the psychology of form.”

In Schaeffer’s Program de la Recherche Musicale (PROGREMU),” sound
objects are studied in 5 interdependent stages: typology, morphology, characterology,
analysis and synthesis (Figure 17).

Typology® is divided into two procedures: identification - isolation of sound
objects and cutting them into sound units and classification - establishment of basic
characteristic types of sound objects, such as instantaneous (impulsive), continuous and
iterative; arranging them in families, such as balanced objects (they have a central
privileged place), redundant objects (not original enough) and eccentric objects (too
original and irregular).

Morphology® includes description of detailed characteristics of the sound
objects, distinguishing 7 morphological criteria (distinctive features or properties of the
perceived sound object): mass, harmonic timbre, dynamic, grain, allure, melodic profile
and profile of mass, which are examined one by one and reorganized into four classes of
criteria - criterion of material (mass, harmonic timbre), criterion of sustainment (grain,
allure), criterion of form (dynamic) and criterion of variation (melodic profile and mass
profile). Typomorphology represents the most detailed two stages of PROGREMU.

Once the sound objects are isolated and classified by typology, described and
studied separately by morphology, they can be grouped further to genres according to
characterology® and evaluated in the musical perceptive field by analysis® in order to
assess their capacities to emerge as musical values, their potential for musical structures.

The last stage of the program is synthesis® of musical objects derived from the
criteria. This is the ultimate aim of the program for composer — to use all revealed
information to synthesize new sound objects. While typology, morphology and
characterology aim to identify and describe ‘the sonorous’, analysis and synthesis

attempt to make ‘transition from sound to the musical’.

% ElectroAcoustic Resource Site 2002

81 Schaeffer Pierre. 1966. Traité des Objets Musicaux (nouvelle édition 1977). Paris: Editions du Seuil.
62 Chion 1995. p.108

% Ibid., p.110

% Ibid., p.113

5 Ibid., p.115

% Tbid.
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Figure 17. Schaeffer’s Programme de la recherche musicale PROGREMU®’

One of the important Schaeffer’s considerations deals with three plans of
reference,” through which the sound objects are described and classified due to their
characteristics: melodic or texture plan (evolution of pitch in time), dynamic or form

plan (variation of intensity in time) and harmonic or timbral plan (relationship between

7 Ibid., p.194
% Schaeffer 1966, Chion 1983, 1995
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the previous parameters and their spectral components). Each of these plans of reference
presents diverse systems of classification according to the melodic, dynamic or timbral
type of movement.”’

According to Schaeffer’s theory, concept of morphological criteria is essential
for building a general music theory of the sound world. It is necessary to give up using
the traditional musical values, which are no more relevant (they are concerned only with
particular Western classical music and with traditional system of notes, without them
they lose their meaning) and replace them by new concepts that can be used in order to

describe the complex sounds of electroacoustic world.

If we abandon traditional musical identification, we must find something
to replace it, in the all and sundry of sound, for we can no longer be sure
of anything: neither timbres nor values.”

For example, when there are several sound objects, we should talk instead of
their common values (f.e. pitch) about criteria (f.e. criteria of mass), as a more general
term than a value. Criterion of mass is a generalization of the concept of pitch and
includes also sounds where pitch is not precisely identifiable by the ear. This criterion
involves also perception of colour and thickness and no longer perception of degrees
and intervals. Thus, mass is a “crossroads-concept”, it represents a meeting point for
two modes of apprehending the “pitch-field”, the “traditional” and “the electroacoustic™.
We can very well imagine the significance and adequacy of the concept of mass in
describing not only the complex sounds of electroacoustic music but also the
instrumental clusters, where the perception of cluster can’t be reduced just to a sum of
the perceptions of its component pitches.

The complex relationships and various distinctions resulting from various stages

of PROGREMU are demonstrated in the following figure (Figure 18).

% see chapter 4.1.

0 Schaeffer 1966. “si [’on abandonne [’identification musicale traditionelle, il faut en retrouver
une autre, dans le tout-venant du sonore, car rien ne nous est plus garanti: ni timbres, ni
valeurs” .
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! Chion 1995, p.197-200
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The constant urge for “common unified” language and terminology to describe

electroacoustic music and its relations continued and occupied the musical researchers
and musical thought in general, till now. The previous Schaeffer’s attempts were
successfully extended and re-formulated by Smalley’s Spectromorphology,”” which

have been more widely adopted as one of the main approaches to analysis in

electroacoustic music, nowadays.

I have developed the concepts and terminology of spectromorphology as
tools for describing and analyzing listening experience. The two parts of
the term refer to the interaction between sound spectra (spectro-) and the
ways they change and are shaped through time (-morphology). The
spectro- cannot exist without the — morphology and vice versa:
something has to be shaped, and a shape must have sonic context.
Although spectral content and temporal shaping are indissolubly linked,
we need conceptually to be able to separate them for discursive
purposes- we cannot in the same breath describe what is shaped and the
shapes themselves. (...) Spectromorphology is not a compositional
theory or method, but a descriptive tool based on aural perception. It is
intended to aid listening, and seeks to help explain what can be
apprehended in over four decades of electroacoustic repertory. (...)
Although spectromorphology is not a compositional theory, it can
influence compositional methods since once the composer becomes
conscious of concepts and words to diagnose and describe, then
compositional thinking can be influenced. (...) Composers need criteria
for selecting sound materials and understanding structural relationships.
So descriptive and conceptual tools, which classify and relate sounds and
structures can be valuable compositional aids.”

Smalley extends concepts of Schaeffer to other complex properties, such as

motion and space and establishes new kinds of structural hierarchies. Traditional
hierarchies of tonal music based on the note, its groupings (note = motive => phrase,
etc.) and pulse (defines the density of the movement) are replaced by new hierarchies in

electroacoustic music, formed in gestures and textures. These hierarchies are not

permanently organized and may be applied in a small or a large scale:

One might detect three or four levels in one part of a work and fewer or
more in another part; one section of a work might comprise a neat

> Smalley, Denis. 1986. Spectro-morphology and Structuring Processes. Emerson, Simon, ed. The

Language of Electroacoustic Music. London: The Macmillan Press Ltd. 61-93.
7 Smalley 1997, p.107
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hierarchy of small, unit-groupings, while another section might be a
much larger, indivisible, higher-level whole.™

The theoretical framework of spectromorphology is presented in five principal
parts: spectral typology, morphology, motion (motion typology and motion style),

structuring processes (low-level/high-level, gesture/texture, surrogacy) and space.”

Spectral typology.

Spectral typology’® defines the note-noise continuum and divides it into three
principal elements: note - subdivided into three categories — note proper (absolute
pitches, intervalic and chordal combinations), harmonic spectrum (specific intervalic
organization based on vibrational properties of strings and columns of air, f.e. string
instruments, wind instruments) and inharmonic spectrum (don’t have a specific
intervalic organization, f.e. bell, gong or other percussion metalic sounds)’’; node (an
event having a more complex texture than a single pitch; either band of sound which
resists pitch identification, such as cymbal sound, or a compact density in which it is
difficult to hear its internal pitch structure, such as note cluster) and noise (variegated
phenomenon, in which it is impossible to hear any internal pitch structure, we perceive
it as granular or particle motion, f.e. wind and sea sounds). On the line from note to
noise we can observe increasing spectral density and compression. The state where the
ear can’t decompose spectra into pitches is defined as effluvium. Smalley talks about

pitch-effluvium continuum, where:

Listener, confronted by an effluvial state, needs to change focal strategy
as aural interest is forced away from charting the pitch behaviour of
internal components to follow the momentum of external shaping. Thus,
the context changes the level at which the ear can respond to the musical
structure.”

" Ibid., p.114

> Smalley 1986

76 Ibid., p.65-68

7 Smalley 1997. In other words, harmonic refers to the frequencies which are integer multiples of the
fundamental frequency, their waveform is periodic. Inharmonic refers to the frequencies which are not
integer multiples of the fundamental frequency, their waveform is aperiodic. (ElectroAcoustic Resource
Site 2002)

¥ Smalley 1986, p.67
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Morphology.

Morphology™ defines three morphological archetypes of instrumental sounds —
attack-impulse, attack-decay and graduated continuant, which are linked with three
temporal phases — onset, continuant and termination. Attack-impulse is a sound with
sudden onset which is immediately terminated - onset is on the same time a termination
(onset = termination, f.e. single detached note). Attack-decay is a sound whose sudden
onset is extended by a resonance, which decays towards termination (onset +
termination, f.e. plucked string or bell sound) either quickly — closed attack-decay or
gradually — open attack-decay. Graduated continuant is a sound represented by an
onset which is graduated and maintained in a continuant phase and can close in
graduated termination (onset + continuant + termination, f.e. sustained sounds). From
these central archetypes various models of temporal articulations may be generated —
morphological models or “variants”. These variants may be created by manipulating the
durations and spectral energy of the three temporal phases (f.e. compressing the onset
and termination phase = swelled graduated continuant, reversing the onset phase =
reversed attack-decay; linear onsets and decays => linear attack-decay, linear graduated
continuant; increasing the spectral energy towards termination — termination acts as an
onset = reversed attack-decay leading to new attack-decay). Morphologies are also not
just isolated objects. Since the sounds in electroacoustic works are often dynamic
objects, morphologies may create hybrids and merge in “morphological strings”, which
are composed of two or more morphological archetypes or models. This is observed
also in instrumental music, where different morphological archetypes are combined,
superimposed and blended into each other. Morphological strings may be created by
cross-fading, interpolating, or compressing distances between different morphological
models. For example different stages may be generated by compressing distance
between attack-impulse archetypes: separated attack-impulses => iteration (linked
attack-impulses are perceived as unified object) = grain (the impulses have lost the
separate entity) = effluvium or effluvial state (not possible to identify any granular
characteristics). The attack-effluvium continuum represents a “morphological”
counterpart of pitch-effluvium continuum from spectral typology. Dealing with this

continuum ear has to move its attention from components (which are no more

7 Ibid., p.68-73
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determinable) to the morphologies which shape the structural motion — “the level at

which the ear can respond to the musical structure is changed”*

Motion.

If we consider that the music is “motion in time”, we may easily imagine
different types of motion. Spectromorphology recognizes wide range of motion types
(real or imagined), where the motion (spectral and dynamic shaping) is created without
actual movement in space.

Motion typology®' defines six basic categories of motion type, each one divided
into various subcategories: linear (motion related to simple linear principle);
curvilinear (motion deflected off its course — changing its angle or direction);
unidirectional (motion in one direction) — ascent, plane, descent; bi-directional and
eccentric/multi-directional (motions in two and more directions, motion that creates
expectation and have a sense of direction; these motions have both gestural and textural
tendencies) - agglomeration/dissipation, dilation/contraction, divergence/convergence,
exogeny/endogeny; reciprocal (motion in one direction is balanced by a return
movement) — parabola, oscillation, undulation, centric/cyclic (motion related to a
central point by recycling) — rotation, spiral, spin, vortex, pericentricity, centrifugal
motion.

Motion categories have a great importance since they can be applied on variety
of structural levels — from single sound object to the large structures or sections of a
musical work (f.e. motion category may be related with the external contouring of a
gesture as well as with the internal behaviour of a texture).

Motion style®” characterizes internal progress of motion typology and refers to
the internal motion of spectral texture. It recognized four basic continua:
synchrony/asynchrony, continuity/discontinuity, conjunction/disjunction  and
periodicity/aperiodicity and three typical categories of internal motion: flocked motion
(individual components behave in a coherent group or groups, the ear follows the flock
rather than its components), streamed motion (concurrent flow of motions which

maintain their separate identity) and contorted motion (the relationships of components

% Ibid., p.72
8 Ibid., p.73-77
82 Ibid., p.77-80
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are so tied, that they have to be considered as a whole), which can be made up of single
morphological type (monomorphological motion style) or various morphologies
(polymorphological motion style) *

According to stability of internal motion of spectral texture Smalley further
distinguishes four basic stable pitch-space settings: canopied setting (related to high
pitch area), rooted setting (related to the low pitch area; in more traditional sense it may
be related with the fundamental tone from which the spectral motion grows), pitch-
space frame (formed by both canopy and root together) and centred/pivoted setting

(refers to the central point or pivot, around which musical events take place).

Structuring processes.*

According to Smalley’s spectromorphology, gesture and texture represent two
fundamental structuring strategies associated with multilevel focus and the experience
of the temporal unfolding of structure. Gesture is ”concerned with action directed away

1”85

from a previous goal or towards a new goa — presses forward, while texture “is

”8 _ marks time. Gesture has to do with

concerned with internal behaviour patterning
trajectory, is concerned with application of energy and its consequences and is linked to
causality, while texture is contemplating, self-propagating and its energy is directed
inwards. Gesture is carried by external shape, while texture is turned to internal activity.
Where gesture encourages higher-level focus, texture encourages lower-level focus. The
mechanisms whereby musical gesture and texture are linked to their sources may be
explained by surrogacy.®” Smalley has introduced this term to describe the levels and

degrees to which a listener perceptually relates to real or imagined physical and gestural

sources within acousmatic listening situation.

Space.
Smalley recognizes five dimensions of space®™: spectral space, temporal space

(time as space), resonance, spatial articulation (in composition) and transference of

8 Ibid., p.77

% Ibid., p.80

% Ibid, .82

% Tbid.

%7 Smalley 1997, p.112, Smalley 1986, p.82
8 Smalley 1986, p.89-92
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spatial articulation (into listening environments). The first three are common for all
music, the next two are specific for electroacoustic music. Resonance represents an
inner space, which is determinating the spectral morphologies and by manipulating
these spaces we can create new morphologies. Spatial articulation represents an outer
space, where sound structures interact with their acoustic environment — reverberation.
Transference is related with listening process, when music is diffused - transferred via

loudspeakers into acoustic space.

Descriptive terminology and concepts, introduced by Smalley, represent a
structured framework for describtion and analysis of listening experience. They helped
to eliminate the initial fears and insecurities of basing analysis on perception, and
brought about a way to common level of communication in electroacoustic music (“to
be able to communicate what is ‘that’ what we hear”).

Spectromorphological approach enables the analysis of the electroacoustic work
through the use of fundamental functions, such as description, segmentation and
relationship building, helps us to describe what we hear, to differentiate between sound
objects, materials or processes, and to be able to compare them and find relations
between them. This method implies a segmentation of a piece of music into basic units
of construction, and to the identification of different materials of which the piece is
built, morphological models and processes, and provides a foundation for understanding
structural relations and behaviours between these units and materials, as “experienced
in the temporal flux of the music” ¥

Spectromorphology presents a very useful perspective of finding contacts
between structural description and structural function — we can project models described
by morphology into structural functions, f.e. three temporal phases — onset-continuant-
termination may be expanded into high level structural functions, grouped according to

their common features and expectation patterns. As stated by Smalley,

structural functions are concerned with expectation, during listening we
attempt to predict the directionality implied in spectral change. We might
ask ourselves, for example, where a gesture might be leading, whether
the texture is going to continue behaving in the same way, whether

% Ibid.
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change is likely to be concerned with gradual merging or sudden
interuption, etc X

Therefore, onsets may reflect different degrees of abruptness and function as
downbeat, attack, emergence or departure. Continuants may be more independent
(statement), look forward to the termination (transition, passage), or backwards to the
onset (prolongation, maintenance). Terminations may vary in the feeling of completion
and function as a weak termination without much purpose (dissapearance), or have a
strong relaxing function (resolution, release) or express structural goals achieved
(arrival, plan).

In accordance with Smalley, attribution of functions is a complex cognitive
process, it is more intuitive - intuitive expectation of psychological time, incomplete -
we may change our minds in a course of listening or in repeated listening and
ambiguous - when a context may have different simultaneous functions.”

Spectromorphology is also flexible approach, its concepts and ideas can be
applied in any level of the musical structure, depending of our focus of attention, for
example three temporal phases may be applied to a note, object, gesture, texture or
motion type or growth process, motion categories may refer to single sound objects or
to large sections of a piece, as well as to gesture or the texture, etc. It has its important
place not only in analysis of electroacoustic music dealing with the complex sound
world but also in approaching some of the contemporary instrumental music, where
score itself can’t adequately represent the perceptual qualities of the music, as it is for
example in case of stochastic music or spectral music.

One should be aware, that the application of the spectromorphological concepts

and terms is limited by competences of each listener or analyst, the structure of each

% Smalley 1997

! We would like to add, that changes of our minds in attribution of functions in the course of listening to
a piece of music is a natural process and it is related not only with spectromorphological thinking but with
the general principles of perception. We don’t know what will come later (although we may have some
expectations), so we evaluate a “moment” or a sound event in a moment we hear it. For example, in a
known Bregman’s theory of auditory streaming and Gestalt psychology — principles of figure and the
ground may have very ambiguous functions. We experience many musical works where we first attribute
functions of a figure and the ground to sounds of heard part of a piece, later with introduction of a new
sound, the previous functions (“roles” may change) and what was before a figure may become a ground,
because the new introduced sound has much stronger “figural potential” then the previous one), so in
comparison with the new figural sound, the previous figure and previous ground will both have the same
function of the ground, etc.
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one’s perceptual-cognitive abilities and requires adoption of these terms to our language

through long time practice.

1.4.2. Soundscape and sonic effect.

Complementing Schaeffer’s approach at the end of 1960s R. Murray Schafer,
Canadian composer and theorist, introduces another fundamental tool for sound
analysis, the new concept of ‘soundscape’ as a fundamental mode for description and
analysis of urban sounds. His writings about the new soundscape drew attention to the

importance of the acoustic environment in everyday life .’

The term does not simply refer to a “sound environment”, but to what is
perceptible as an aesthetic unit in a sound milieu. Shapes can be analyzed
because they seem to be integrated into a composition with very selective
criteria... If we would use the linguistic analogy, the soundscape
corresponds to the whole structure of a text, while the sound object
corresponds to the first level of composition — words and syntagmas.”

The emphasis in a concept of soundscape (sonic environment) is on the way it is
perceived and understood by the individual, or by a society. The term soundscape may
refer not only to an actual natural environment but also to abstract artificial environment
such as musical composition. Soundscape is dependent on the relationship between
individual and environment; and discipline, which is studying this relationship, is called
acoustic ecology. Creation, improvement and modeling of such environments are
matters of soundscape design. Soundscape analysis is based on perceptual and cognitive
attributes such as foreground, background, contour, rhythm, silence, density, space and
volume.

In the past 20 years this approach have been followed by Jean-Francois
Augoyard and his team in Cresson and resulted in development of another useful

concept of the “sonic effect”™, designed to analyze the experience of everyday sounds

%2 Schafer, R. Murray. 1968. The New Soundscape. Ontario: Arcana Editions. Schafer, R. Murray. 1977.
The Tuning of the World. Toronto: McClelland&Stewart.

% Augoyard, Jean-Francois and Torgue, Henry eds. 2005. Sonic Experience. A guide to Everyday Sounds.
Québec: McGill-Queen’s University Press., p.7

% Ibid.
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in the contexts of architectural and urban sources, and creation of a sonic guide Sonic
Experience, which defines and analyses 82 of these effects. The work includes
numerous descriptive terms, discusses the physical qualities of acoustic phenomena and

focuses on the effects, which sounds have on the listener.

Sonic Experience is an alphabetical sourcebook of eighty-two sonic
effects. Spanning musicology, electro-acoustic composition, architecture,
urban studies, communication, phenomenology, social theory, physics,
and psychology, Sonic Experience integrates information about the
physical spaces in which sounds occur with cultural contexts and
individual auditory experience. These unique accounts of terms such as
“echo”, ‘“anticipation”, “vibrato” and “wha-wha” enrich our
understanding of what it is to listen and the role sounds plays in relating
us to our environment.”

Sonic experience classifies 16 major sonic effects and 66 minor sonic effects,
which are divided in 5 categories:*

elementary effects — related with the sound material itself (pitch, intensity,
timbre, attack, duration, release, shape of the signal) — mode of the propagation of the
sound (f.e. filtration, distortion, resonance, reverberation);

composition effects — defined by specific characteristics describing either the
synchronic or the diachronic dimension of the context and depend on spatio-temporal
flow of the propagation (f.e. masking, release, cut out, drone, telephone);

effects linked to perceptive organization — mainly due to perceptive and
mnemonic organization of individuals placed in a concrete situation and they are located
through the expression or perception of listeners (f.e. erasure, synecdoche, remanence,
anticipation, metamorphosis);

psychomotor effects — imply the existence of sound action of the listener or the
scheme in which perception and motor function interact (f.e. chain, niche, attraction,
phonotonie) and

semantic effects — use the difference in meaning between a given context and its

emerging signification (f.e. delocalization, imitation).”

% Ibid.
% Ibid.
7 Ibid.
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As the authors point out, sonic effect is paradigmatic, but should not be
understood as a full concept in its strict sense. The survey of objects it refers to remains
open. Sonic effect allows a general discourse about sounds, but cannot dispense with
examples. It doesn’t define things in a closed way, but gives some indication of their
nature and status, characterizes the modal or instrumental dimensions of sound and

provides a context and common sense for physical and human dimensions of sound.

1.5. Electroacoustic material.

The analytical approaches to electroacoustic music can consider the sound
material of a musical piece either just as pure sound (and refer to it as a sound objects)
or base their study on the knowledge of the technological environment used to generate
the sound in the piece. As mentioned in the beginning of this chapter, electroacoustic
music is a large heterogeneous musical world, where electroacoustic piece can be
created by wide range of technological tools, and stored in various formats and forms.
From this fact arises another problem for analysis — knowledge and consideration of all
this variety of stored formats (recordings of an acoustic performance on analogue
tape, DAT, CD, digital formats on hard disks, digital and operational data, composed
patches, symbolic notations of the score, diffusion scores, documentation of
composition process — compositional ideas, production of the sounds and structures,
planning documents, explanatory notes, instructions for performances, etc.) and their
accessibility. The accessibility of documentation especially in case of music using live
electronics still remains problematic (complex production and set ups, problems of
compatibility and software accessibility, problems of authors rights, etc.)

Some of these subjects have already been discussed in different electroacoustic
conferences. Laura Zattra talked in EMS conference about the critical editing of
computer music. In her opinion preservation, restoration and critical editing of music
are becoming one of the main concerns in electroacoustic music. Although there are
very different forms of preservation of computer music in comparison to the traditional

western music,
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... 1t can already happen that a CD is illegible, a program language is
obsolete, computer data used to produce a piece twenty or thirty years
ago are no more available.”

She suggests that some disciplines as philology of music should start to consider
these problems and for critical edition of computer music she proposes a methodology
divided into several stages: collections of information about the musical works, their
history, etc.; complete recension of extant sources — written sources (musical scores and
articles dedicated to the piece), audio sources, digital sources, mental texts and oral
witnesses; accurate description of these sources (description of the articles, origin of the
scores, information about condition of the tape, text from booklets to CDs, etc.);
systematic collation (comparison of these sources collected during the second stage and
the source criticism); restitution of the text (withe the aim to make critical investigation
of the musical piece in its tradition, restoring its history, innovations and changes during
its transmission and reception). The result of this final stage would be critical notes
arisen from comparisons of different sources.

In another article Laura Zattra talks about necessity of cooperation between
musicologists, analysts and scientist to share their different competences and stresses
the fundamental importance of future studies in their interdisciplinary character. She
sets up various concepts an analyst should consider before starting any analytical
process (preservation of musical heritage for permitting the re-synthesis or preservation
of performance praxis; seeking for graphical scores to help listeners in comprehension
of electroacoustic music, tracing automatic score to help musicologists in the
examination of structural dimensions of the musical piece; determining automatic
classification of electroacoustic music, etc.)'”

Hannah Bosma presented her research about documentation and publication of
electroacoustic compositions at NEAR (Electroacoustic Repertoirecenter in

Netherlands), where she distinguished different forms of documentation from basic ones

% Zattra, Laura. 2006. The Critical Editing of Computer Music. EMS: Electroacousic Music Studies
Network, Beijing. http://www.ems-network.org/spip .php?article236 (accessed August 15,2009)

% Ibid.

190 7Zattra, Laura. 2005. Analysis and analyses of electroacoustic music. In: Sound and Music Computing
Proceedings, Salerno. http://www .smc-conference.net/smc05/papers/LauraZattra/LZanalysis.pdf
(accessed August 15,2009)

69



Gesture Interaction in Music for Instruments and Electroacoustic Sounds

such as scores, recordings, copies of tape to extended documentation, such as computer

data files, drawings, photographs and texts about the performances, etc.'”!

Discussion and talking about various subjects mentioned above might help
analysts, musicologists and theoreticians to become more aware of problems
electroacoustic music analysis involves. Then with this knowledge they will be able to
choose the suitable and appropriate documentation material in approaching any piece of
the repertoire of electroacoustic music in analysis. Obviously, electroacoustic music
equipment, tools, with their potentials and limitations, influence the typology of sound,
the compositional process, as well as listening. Analyst may consider these aspects in
order to understand the compositional and perceptive problems of the work, even if he

is not necessarily interested in the process of technical realization of the sound.

1.6. New disciplines in sound research.

Understanding of our motivations for hearing and listening and its mechanisms
(“how” we hear and “what” we hear) is fundamental for the electroacoustic music
research and creative practice and has been developed through the new disciplines, such
as psychoacoustics and psychocognition. Technological and conceptual innovations
allowed to explore how auditory information is encoded in the brain, how it is
distributed and processed.

Psychoacoustics is essentially study of the perception of sound - how we listen,
what are our psychological responses and what is the physiological impact of music and
sound on the human nervous system — how the brain interprets the physical sounds.
Some of the traditional psychoacoustic involve the perception of pitch, loudness,
volume and timbre. The traditional research also focused mainly on the exploration of
speech and the psychological effects of musicotherapy. Current concerns involve higher
level concepts such as auditory percepts, streaming, and auditory scene analysis and

also focus on the sound as a vibration. There is an important difference between

19" Bosma, Hannah. 2005. Documentation and publication of electroacoustic compositions at NEAR.
EMS: Electroacoustic Music Studies Network Montreal.
http://www .ems-network.org/spip.php?article172 (accessed August 15,2009)
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psychological and neurological perception. We should distinguish between memory-
based psychological reaction which sounds associated with certain situation or
emotional state from past induce, and the physiological - neurological response to
sounds. The primary effect of sounds is neurological — the sounds trigger active
listening response and tonify the auditory mechanisms, including the muscles in the
middle ear. This results in more accurate perceiving of sounds and improvement of
speech and communication. Recently, some results of these disciplines show an
importance also in the analysis and new perspectives to approach the electroacoustic
music.'”

Christopher Biggs in his research Timbre Identification and the Perceptual
Reconciliation of Live Instruments and Electronics'” suggest a model for the interaction

of research in psychoacoustics and musical experimentation in the area of mixed music.

The mixture of instrumental and electronic performance forces provides
an intriguing musical landscape for the incorporation of compositional
techniques derived from psychoacoustic information and the
development of research questions inspired by musical phenomena. Most
significantly, these performing forces create a patently syncretic situation
— a contradictory perceptual environment: the listener must process and
somehow reconcile or meaningfully disassociate the instrumental sounds
and the electronic sounds that have been superimposed.'*

He departs from evidences which suggest that “neuronal activity in the primary
auditory cortex represents sounds in terms of auditory objects rather than in terms of

invariant acoustic features” and from definition of timbre-identification as “the

105

perceptual relation of auditory-objects™ independent of the mechanism of sound

12 for further information about psychoacoustic and auditory neuroscience see:
Peretz, Isabelle and Zattore, Robert J. 2005. “Brain Organization for Music Processing.” Annual Review
of Psychology 56: 89-114. http://www brams.umontreal.ca/plab/downloads/PeretzZatorre2005 .pdf
(accessed June 20, 2009); Hirsh, Ira J. and Watson, Charles S. 1996. “Auditory Psychophysics and
Perception.” Annual Review of Psychology 47: 461-484.
Webpages: http://www .sfu.ca/sonic-studio/handbook/Psychoacoustics.html

http://www .incrediblehorizons.com/psychoacoustics.html
193 Biggs, Christopher. 2007. “Timbre Identification and the Perceptual Reconciliation of Live
Instruments and Electronics.” Doctoral dissertation. Kansas City: University of Missouri and Kansas City.
1% Tbid., p.3
195 Auditory object, the fundamental element of auditory world, might be defined as an “acoustic
experience that produces a two-dimensional image with frequency and time dimensions.” Griffith,
Timothy D. and Warren, Jason D. 2004. “What is an auditory object? Nature Reviews/Neuroscience 5,
p-891.
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production, apparent agency, or perceived sound source”'

to recognition of three
ways how electronic sounds can timbre-identify with live instruments:

timbre-reproduction (reproduction of the live instrument in the electronics with
limited manipulation),

timbre-integration (reproduction of the live instrument in the electronics with
extended manipulation; this can result in sounds that are not timbre-identified but the
consistent use of sounds derived only from instrument tends to create a sense of
reconciliation based on timbre-identification) and

timbre-association (the use of distinct timbres in the electronics that are
associated with the live instruments; this would happen in situation when a subset of the
information abstracted in the brain about the distinct auditory-objects is the same or
related).'”” He documents his statements and suggestions by various examples from
mixed electroacoustic works.

Most recent developments of technologies, particularly neurotechnology, may
bring important innovations and results in nowadays analysis. Sound reaching the
eardrum induces a complex cascade of mechanical, chemical, and neural events in the
auditory pathway and results in a percept. Auditory cognitive neuroscience studies how
this is happening. Musical sounds and all other sounds share most of the processing
stages throughout the auditory neuraxis, but evidence points to a degree of functional
segregation in the processing of music.

Eduardo Miranda proposes the possibility of devising tools for the analysis of
electroacoustic music based on neurophysiologic models of our auditory system.'”®
These tools would reveal representations that our brain produces at various stages of the
auditory pathway, from cochlea to the cortex (cochlea, oliva, thalamus, auditory cortex).
He envisages that cochlearnucleigram could provide precise onset information and trace
the behaviour of the sounds in horizontal and vertical planes; olivogram would give
further information about sound localization through the use of timing information
(focus on low frequency sounds) and through the intensity information (focus on high

frequency sounds); thalamogram would provide salient sound attributes that would be

1% Biggs 2007

17 Ibid.

1% Miranda, Eduardo Reck.2007. A Neurotechnology Approach to the Analysis of Electroacoustic Music:
A proposition. EMS :Electroacoustic Music Studies Network, Montfort/Leicester.
http://cmr.soc.plymouth.ac.uk/publications/ahrc ict paper.pdf (accessed June 20, 2009)
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deemed more important than others in function of specific contexts or conditions and
would reveal the impact of different sensorial modalities on the auditory signal; and
auditory corticogram would allow combination of different levels of attention to various
sound features and building representations. Finally, the talamocortical control panel
would allow us simulate and predict the kinds of representations that would emerge by
forging different ontologies and cortical plasticities. Then it may be possible to equip
the analysis system with different listening strategies based on exposure to different

sound worlds.

1.7. Sound obsession.

At this point, it is important to add, that the new attempts in music and musical
research haven’t happened just incidentally, but they went hand-to hand with another
important changes observed in everyday life. In the second half of 20" century some
authors started to point out the fact that the “aural” had been displacing the “visual” as a
result of new communication technologies. Marshall McLuhan, a theorist of late 20"

century media, in the late 1970s argues:

... visual space structure is an artifact of Western civilization created by
Greek phonetic literacy. It is a space perceived by the eyes when
separated or abstracted from all other senses. As a construct of the mind,
it is continuous, which is to say that it is infinite, divisible, extensible,
and featureless — what the early Greek geometers referred to as ‘physis’.
It is also connected (abstract figures with fixed boundaries, linked
logically and sequentially but having no visible grounds), homogeneous
(uniform everywhere), and static (qualitatively unchangeable). It is like
the ‘mind’s eye’ or visual imagination which dominates the thinking of
literate  Western people, some of whom demand ocular proof for
existence itself. Acoustic space structure is the natural space of nature-in-
the-raw inhabited by non-literate people. It is like the ‘mind’s ear’ or
acoustic imagination that dominates the thinking of pre-literate and post-
literate humans alike (rock video has as much acoustic power as a Watusi
mating dance). It is both discontinuous and nonhomogeneous. Its
resonant and interpenetrating processes are simultaneously related with
centres everywhere and boundaries nowhere. Like music, as
communications engineer Barrington Nevitt puts it, acoustic space
requires neither proof nor explanation but is made manifest through its
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cultural content. Acoustic and visual space structures may be seen as
incommensurable, like history and eternity, yet, at the same time, as
complementary, like art and science or bioculturalism.'”

The fascination by sound and obsession for sound research after 1950 was based
in two main developments — the world was becoming more urban and noisy and the
development of new recording technologies and sound analysis technologies made it
easier to “catch and store” the sound, listen to it repeatedly and analyze its components.
The development of new machines designed to record, synthesize, manipulate, amplify,
analyze and control the sound also allowed the creation of yet unheard sounds and
opened the new world of possibilities, hardly imaginable before. The aural phenomena
due to these technological expansions gained an important role; sound itself became a
focus not only in music, but also in everyday life and various non-musical scientific

disciplines.

The soundscape of the world is changing. Modern man is beginning to
inhabit a world with an acoustical environment radically different from
any he has hitherto known. These new sounds, which differ in quality
and intensity from those of the past, have already alerted researchers to
the dangers of the imperialistic spread of more and larger sounds into
every corner of man’s life. In various parts of the world important
research is being undertaken in many independent areas of sonic studies:
acoustics, psychoacoustics, otology, audiology, noise abatement
practices and procedures, communications and sound recording
engineering (electroacoustics and electronic music), aural pattern
perception and the structural analysis of speech and music. These
researches are related; each is dealing with aspects of the world
soundscape, the vast musical composition which is unfolding around us
ceaselessly.'"’

All these important changes were reflected in musical research and started
inevitable revolutions in the field of music composition, performance and perception. It
is interesting to realize how all this is interconnected with the main aspects and

problems discussed in previous subchapters:

199 McLuhan, Marshall. 1979. “Visual and Acoustic Space.” In: Cox, Christoph and Warner, Daniel eds.
2004. Audio Culture. Readings in Modern Music. New York: The Continuum International Publishing
Group Inc. p.71

"9 Schafer, R. Murray. 1971. “The music of the Environment.” In: Cox, Christoph and Warner, Daniel
eds. 2004. Audio Culture. Readings in Modern Music. New York: The Continuum International
Publishing Group Inc. p.29
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With the appearance and fast evolution of technologies incorporated in the
creative process in music arose a new problem that particularly affected the listener.
Throughout centuries the technical evolution of musical instruments has been relatively
small in comparison with large number of musical works produced and listener has been
adapting his perceptual mechanisms to “process” the information included in music
through listening to different musical pieces, though using the same sound source
(musical instruments). Musical instrument then represented the main means to obtain
musical knowledge. Moreover, traditionally music has been realized only through
performance and listener could relate sounds to the visually observed causes (physical
gestures of performers).

However, in second half of last century this situation changed drastically and the
evolution of instruments used for sound production (computers, synthesizers, etc.) has
been enormously fast in relation to the music produced. The wide range of new sounds,
which have never been heard before and impossibility to relate them either with known
sources or causes may have contributed to certain psychological instability for the
listener during listening to music produced by new technological means. He can’t
anymore rely on the same ways of perception he was used to by recognizing real
instruments and visually or aurally identifiable causal actions to produce the sound
(recognition of sound sources and causes) and has to develop new mechanism and

strategies for perception and understanding this “new sound world” in music.

In the novel context of this modern world some composers, as it was in case of
concrete, electroacoustic and spectral music, started the search for original ways of
expression by using new sound material, elaborate and organize sounds, or compose

their original sounds that have never been heard before. Their attention was concerned

»111

with “renewal of the musical vocabulary” ', as the opposition to the attempts of

dodecaphony and serialism, establishing “new musical grammars, without changing the

<112

vocabulary*“’ ', since these were still using the same sound material produced by

traditional musical instruments, and were based on parametric relations, such as pitch,

"' Risset, Jean-Claude. 2004. “The Liberation of Sound, Art-Science and the Digital Domain: Contacts
With Edgard Varese.” Contemporary Music Review 23(2). Routledge. p.31
12 Tbid.
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duration, intensity and timbre and believe that the parameters were keeping their
characteristics regardless of the ways how they were combined.

The search of new compositional concepts and alternatives in complex
electroacoustic music and contemporary music in general, no more related with
assumption of parametric independence from the relations among themselves, but
concerned with the perceptual processes and complexity of listening, brought up the
importance of other strategies in structuring musical material, such as gesture and
texture. These new organizational strategies represent the main interest not only in
electroacoustic and contemporary instrumental composition but also possible
perspectives for current analysis.

Recent years many theoretical writings are dedicated to these two phenomena.
Denis Smalley in his spectromorphological theory presents gesture and texture as two
fundamental strategies in structuring processes of music. Edson Zampronha considers
gesture one of the alternatives for contemporary music composition, because of its
situation on the edge between sound materiality and signification. He understands
gesture as a natural ground to justify compositional options, when composer through the
gestures may introduce significations into the composition and the deconstruction of
stereotyped symbolic gestures may bring them closer to the materiality. Thus according

to Zampronha:

Gesture turns out to be an efficient resource through which it is possible
to transform what is non-musical into musical inside a work. A work
based on this transformation generates a complex plot resulting from the
many re-significations it generates in listening, which makes room to a
rich dialogue between the work and other works. It becomes then a way
by means of which composers can focus listening in this plot that is one
of the main important topics for the construction of contemporary
musical thought nowadays.'"

Some authors deal with problem of texture and distinction of diverse textures

and the ways we perceive them in music in general (Bregman, Minsburg, Kokoras)''* or

'3 Zampronha, Edson. 2005. “Gesture In Contemporary Music — On The Edge Between Sound
Materiality And Signification.” Transcultural Music Review 9.

http://www sibetrans.com/trans/trans9/zanpronha.htm (accessed September 5, 2008).

"4 Bregman, Albert S. 1994. Auditory Scene Analysis: the Perceptual Organization of Sound (new
edition). Cambridge: MIT Press; Minsburg, Rail. Percepcion de la simultaneidad sonora en miisica
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how the interaction in mixed electroacoustic music may be created through textural
similarities and differences (Menezes)'".
The main approaches to gesture, which were the theoretical basis for this

research will be presented in chapter II1.

electroacistica. Unpublished author’s writing; Panayiotis A. Kokoras, “Towards a Holophonic Musical
Texture”. JMM: The Journal of Music and Meaning 4, Winter 2007, sec.5.1.1.

http://www musicandmeaning.net/issues/showArticle.php?artID=4.5

"> The concept of Menezes will be presented in next chapter 2.
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Chapter II. INTERACTION IN MUSIC FOR INSTRUMENTS AND
ELECTROACOUSTIC SOUNDS.

When composing, the normal course of action is to
imagine a sound, sometimes check or adjust it at a piano,
then write it down: notate it. Is there any essential
difference between such traditional ways of working and
the composing of computer synthesized music? At the
terminal a sound is also imagined, tried out, adjusted and
then saved in program language notation: a very similar
procedure.

Jonathan Harvey

2.1. Music for instruments and electroacoustic sounds.

In the evolution of electroacoustic music the dialogue between acoustic
instruments and electroacoustic sounds has become an important area of creation that
many composers have explored. Music which combines instruments with
electroacoustic sounds (“mixed music”) attracted and engaged composers almost since
the birth of electroacoustic music itself.

Varese’s Déserts (1950-54) and Maderna’s Musica su due dimensioni (1958) are
some of the first examples, where instrumental sounds are combined with prerecorded
sounds on the analogue tape and represent the first solutions how the two worlds —
instrumental and electroacoustic can be combined.

Déserts is written for 15 instruments, percussions and two-channel tape and
consist of four instrumental episodes and three tape interludes. In this piece,
‘instrumental’ and ‘electroacoustic’ don’t sound simultaneously and there is no direct
interaction between instrumental and electroacoustic, since the instrumental sections

and the tape sections are juxtaposed.
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In Musica su due dimensioni for flute and tape, the instrumental sounds are in
dialogue with the sounds recorded on a tape and the coordination of both elements is
done by a technician.

Stockhausen’s Mixtur (1964) for orchestra (5 orchestral groups — percussion,
woodwind, brass, strings — pizzicato and arco subgroup, sine-wave oscillators and ring
modulators) and Mantra (1970), which uses two ring modulated pianos, set of crotales,
wood block and short-wave radio producing morse code, may be considered the first
pieces using ‘live-electronics’. In these pieces the instrumental sounds enter through
microphone inside the amplifier, then they are compressed, filtered and ring modulated
and the modulated sounds are played through loudspeakers. Different transformations of
the instrumental sounds lead to creation of sounds with new characteristics.

The mentioned works represent first experiments and innovative solutions in the
field of mixed music and present its two main approaches: works for instruments and
tape, where interpolation of electronic and acoustic-instrumental sound is the musical
goal or works where acoustic sounds are modified and transformed in real time.

Nevertheless, some isolated examples of use of non-instrumental and instrumental
sounds in one piece appeared even before the first experiments of Pierre Schaeffer’s
concrete music in late 1950". For example, John Cage’s piece Imaginary landscapes
No. 1 (1939) scored for piano and cymbal uses as non-instrumental source 2 variable
speed phonographs.

Since the beginning of electroacoustic music, a large amount of mixed
electroacoustic works has been created. With the appearance of digital technologies the
analogue tape has been replaced by recording of electroacoustic sounds on the CD and
different computer software enabled not only very complex performer-computer
interactions during live-performances but also advanced elaboration of sounds
(manipulation and transformation of original recorded instrumental sounds, creation of
new synthetic sounds, etc.) in the studio conditions. Nowadays musical performances
have often a “hybrid” character, in a sense that the electroacoustic part is constituted
from both — sounds pre-elaborated in the studio as well as sounds processed in real time.
During performances computer can process live instrumental sounds and change their

sonic qualities with more simple procedures, such as reverberation, or more complex
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ones, like use of MAX/MSP patches to process incoming instrumental sounds in
different ways, for example by manipulating their pitch or spectrum, etc.

Incorporating sensors on the instrument or performer’s body may transfer
instrumental and physical gestures into new sounds and sonic gestures. In recent mixed
works, performer is given certain freedom to make decisions and choose from several
possible actions and so influence and change the course of the performance, many
performances have very strong character of improvisation.

Although composers have built connections between the instrumental and the
electroacoustic world in many ways, analytically these have far not been explored in the
same extent.

In case of mixed electroacoustic music, we have to consider some specific
problems. It is often related with multiple perspectives by bringing together two musical
worlds with different characteristics, the instrumental and the electroacoustic. One of
the special tasks for the listener, analyst or composer, is how it combines these two
worlds, each based on different fundamental units, principles and ways of hearing — the
instrumental based on the note (score), and the electroacoustic on sound objects
(listening strategy).

Another problem, which comes out in case of music that combines instruments
with electroacoustics is concerned with source recognition. With instrumental music we
are mostly''® dealing with sounds of which we are able to recognize the source. From
the conventional praxis we are used to identify instrumental sounds and reduce
instrumental sounds to notes, as basic carriers of information. In analysis of a mixed
piece, it is impossible to reduce the electroacoustic element to “notes” and to see better
the “units” from which it is constructed; it is beneficial to apply Schaeffer’s reduced
listening. In certain stage we will need to apply this strategy also on the instrumental
element — to move our attention away from recognition of the source of the instrumental
sound and how it was produced towards the consideration of the sound structure and
shape, to see the sound of the piece ‘morphologically’. The basic cells of information

will be no more notes but morphologic units of the sound. In the terms of morphology it

" but not always. In previous chapter we presented the special situation even in instrumental music,
when without visual support (score or the performer playing) we might not be able to clearly identify the
source of the sound — the instrument. This is the case of extended playing techniques.
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will be then much easier to describe and understand the relations between sounds of
different nature.

In summary, we can say that to approach and explore electroacoustic music and
particularly mixed electroacoustic piece, a multidimensional (multilevel) analytical
perspective is desired. The goal of this approach is to reflect all the complexity of our
experience of a musical work and to bring it into the process of analysis. The
collaboration of several concepts and perspectives together with flexible utilization of
various listening strategies and ‘“cross-application” of the viewpoints from one area to
the other (to see electroacoustic part form instrumental point of view — for example
recognition of pitch, rhythmic or timbral organization and the instrumental part from
perspective of electroacoustic music — for example recognition of morphological units
and their special characteristics) helps approaching different aspects of a work and
developing an understanding of an electroacoustic piece by giving most complete

information about it.

2.2. Interaction between instruments and electroacoustic sounds.

Interaction, generally, is a feature common for many art forms and we might
even consider it a characteristic attribute almost of any sphere of the life itself. It may
exist at a wide range of levels, from the more-or-less unnoticeable to a fully present and
recognized. Online encyclopedias, such as Wikipedia and Merriam-Webster dictionary,

define interaction as

... mutual or reciprocal action or influence that occurs when two or more
objects have an effect upon one another.'”’

The idea of a two-way effect is essential in the concept of interaction.
The phenomenon of interaction between instrumental and electroacoustic sounds
became a fundamental point of interest of contemporary music. Rich potential of

instrumental music together with endless world of electroacoustic sounds offers to

""" Wikipedia - http://en.wikipedia.org/wiki/Interaction
Merriam-Webster Dictionary online - http://www.merriam-webster.com/dictionary/interaction
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composers abundant structural and expressive possibilities, opportunities which are too
good to resist.

If we take two different worlds, one instrumental and the other electroacoustic,
we can imagine that there are situations when these worlds are completely separated,
they exist as two individual entities. However, this situation in realms of music is more
hypothetical, it is hard to imagine any two or more musical events being “completely

separated” — without any relation. Smalley supports this fact by stating:

True independence is not a musical reality. It is rare if not impossible for
simultaneously existing events to be unrelated, simply because placing
them together in a musical context confers connection upon them. That
connection is forged from one of three directions: interaction (relative
equality), reaction (relative inequality) and interpolation (most close to
independence).'®

On the other side, there are moments when both of these worlds build one,
where one entity cannot exist without the other. Interaction is the moment when these
two worlds start to communicate and relate with each other. We can imagine that there
are different levels of interaction that can go from the little or almost no identification —
dissociation to more or less complete identification — fusion of the two worlds. To
analyze the different forms these two worlds combine and interact will be the main
purpose of this research.

In physics interaction is understood as

transfer of energy between elementary particles or between an
elementary particle and a field or between fields, mediated by gauge
bosons.'"’

Understanding interaction as a “transfer of energy” is one of the approaches to
the interaction and will be explained later on relations between gestures.'

One of the main problems approaching the mixed music from a compositional
view may be seen in a very narrow understanding of interaction. Often it is understood

only as one of its extremes — as pure fusion of the two worlds and disregards all the

'8 Smalley 1986, p.88
"% Princeton University: WordNet — lexical database of English online, http://wordnet.princeton.edu
120 chapters 3.5. and 4.4.2.
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other actions in between on the way to the other pole; or as in the case of “live
electronics” interaction is understood “foo literally”, considering the “real interaction”
only the one created in “live-ambience® — live-transformations of the instrumental
sounds, and condemning the pieces for instruments and prerecorded sounds (tape) as
“non-interactive”, which from the listening perspective is not correct either. Both of
these approaches to interaction between instruments and electronic sounds have their
advantages and disadvantages.

The use of prerecorded electroacoustic sounds, worked in the studio and
composed together with the instrumental material during the composition process,
opens a wide cosmos of sounds more or less close or distant from each other and
enables that electroacoustic sounds may relate so much in concurrent as much non-
concurrent ways in comparison to the instrumental sound, since they are not directly
dependent of instrumental sources — composer may use as much manipulation of
instrumental sound source, as any other concrete or synthetic sound sources. Working in
studio conditions provides for composer very effective possibilities for spectral,
structural and formal elaboration of sounds and their relationships. The repeated
listening offers possibility of corrections and improvements of results. By working
simultaneously on the instrumental and electroacoustic material with mentioned “aural
checking”, composer fully controls the sound interactions and decides in which
moments which direction is desired, as none of the sound material, neither instrumental
nor electroacoustic, is directly dependent of one another.

However, from the performer’s point of view, there is little freedom, as in most
cases he has to follow strict temporal axis, to be synchronized with the “tape part”.
Performances using electroacoustic sounds on fixed media (“tape”, CD) may seem to be
less “adventurous” or even a bit “sterile” in comparison with “action”, brought in some
of the performances using live electronics.

Real-time computer controlled transformations are providing interesting and
tight direct correlations between instrumental sounds and their electroacoustic
transformation. In past they may have offered limited sonic possibilities, as the
electroacoustic sound structures were dependent exclusively on instrumental sound and
the results of such “live-time” operations were functioning only in a dependency on

instrumental sounds — the instrumental sound produced by a performer was transformed
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in real time into electroacoustic sound by different manipulations assisted by the
computer (concurrent way of interaction). With developments of technology, software
and compositional tools as for example Max/Msp, Pure Data or jMax, it is possible to
integrate during the performance also another procedures, like real-time sound synthesis
or possibility to control the reproduction of pre-recorded sounds and enlarge the

performance possibilities.

Recent technological developments allow us to define in real time
practically all the aspects of sonic discourse, making possible an
interactive relationship between instrumental and electroacoustic sound
where both may change in time as a result of a two-sided stimulus-
response relation that not only allows but in fact requires freeing of
diachronic axis. This concept of interaction, which we may call co-
action, is much more flexible as it allows both participants to question
and answer each other in different ways during the work."*'

As these advanced technologies can operate upon almost any form of data, that
can be input into the computer, and facilitate interaction with other media, like image or
dance, they represent also ideal solution for cross-media work.

However, dependency on technologies may often bring uncomfortable concert
situations, in case of their failures, or too much freedom of performance may bring
unsatisfying results for composer - when the sonic result is “just not what he expected”
or the sounds resulted from the real time operations might bring not very rewarding

aural experience for the listener. As Daniel Schachter truly says:

Technology should not become itself and end, but a key to expand the
expressiveness of musical language.'*

It is a pity, that in musical praxis in electroacoustic music we often witness the
opposite situations. Unfortunately, sometimes we can observe theoretical superficiality
and lack of compositional technique hidden behind new technological inventions and
solutions, attempts of originality (which then end up to be just an “empty originality

without a soul”) or theatrical technological demonstrations on stage ‘live-electronics’

121 Daniel Schachter. 2007. “Towards New Models for the Construction of Interactive Electroacoustic
Music Discourse.” Organised Sound 12(1),p.71
22 Thid., p.68
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performances. We have many experiences from concerts and festivals when all these
problems are often present — experiences of works where theoretical and compositional
consistence is substituted by innovative or pseudo-innovative aspects and tendencies
and technological means turn to play more important role than the compositional
evolution of the work. In fact, we can see many times in proper program notes of
composers that they describe technological procedures and algorithms used in very
detail, but the “musical” stays “somewhere suspended”. Furthermore, always more
often applied technological listening — listening with the goal of gaining information
about the technological aspects rather than the music itself, may divorce composers and
musicians from any poetic and esthetic aspects of the piece or from the true musical
meaning.

Jodo Pedro Oliveira refers to some of these problems in his article Problems of
technology: Fetishism, Seduction and Crisis of Identity.'” He sees incapacity of
composer to take decisions in the creative process of structuring and organization of
sound material in electroacoustic composition and “seduction” by solutions offered by
technological means as one of the main problems that turn focus from creativity to just
“skillful manipulation of tools” . In his important considerations technological fetish and
seduction by technological solution represent major traps that if not being aware of

them, may easily lead to loss of composer’s identity.

We believe that only in the moment, when we become aware of the
advantages and especially the traps that these technological means bring
in themselves, and we manage to overcome them, we have the way to
create a personal language, free and with proper identity.'**

Now, going back to the essence of interaction, importance of perception should
overpass the technology and in the moment of listening to the musical work, it should

not matter what type of technological equipment or approaches to interaction have been

12 Oliveira, Jodo Pedro. 2010. Os problemas da Tecnologia: Fetichismo, Sedugdo e Crise de Identidade.
Unpublished author’s article.

2% Tbid. “Pensamos que somente no momento em que tomamos consciéncia das vantagens e
especialmente das armadilhas que estes meios comportam em si, e as conseguimos superar, teremos o
caminho para criar uma linguagem pessoal, livre e com identidade propria.”
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used, the listener will sense the interaction on its different levels through the structural
and morphological relationships, unrestrictedly from the technological means.'*’
Flo Menezes supports this, when he recognizes two crucial aspects of the

problem when approaching mixed music:

Effectiveness of interaction won’t ever depend on the fact that
electroacoustic sounds are fixed or not on some technological medium
with their predeterminated duration, but rather on the elaboration of such
an interaction in the actual composition, in agreement with its
morphologic possibilities.'*

He takes the problem further and touches also the problem of ‘time’, when
arguments that ‘fixed time’ (how is sometimes called the music using tape) will never

be understood as ‘rigid’:

The listener will perceive much less the existence of time the better the
composition is organized; the more elaborated and complex is thus the
s 127
music.
From this Menezes’ perspective, it is clear that it is not the physical support,
which is the determinating factor of rigidity or absence of rigidity of musical time, but
the form, how composer organizes his structural and expressive elements. And in our

opinion this should be the main concern not only in electroacoustic or mixed music but

in any music, regardless of the genre.

As we can imagine, interaction in mixed music may function on many levels and
not only the direct and most evident influences and relations between the two diverse
means (instrumental and electroacoustic) demonstrate its existence, but the indirect and
more hidden ones, as well. The relations or connections between musical events or
materials of different nature in a piece may range from closer, almost identificating

relationships to distant contrasting connections.

123 Although, in our opinion, skilled listener may eventually recognize also this technological aspect, for
example the similar sonic features of pieces created in Max/MSP due to circulation of the “patches”
between composers, etc.

12 Menezes, Flo. 2002. “For Morphology of Interaction.” Organised Sound 7(3), p.306

"7 Ibid.
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According to Smalley these situations may be created in three ways,”
concerned with:

relative equality — interaction, as cooperation between events or materials
represented by confluence or reciprocity;

relative inequality — reaction, as causal or competitive relationships between
events, involving different degrees of active-passive role-playing; and

relative independence — interpolation, interruption or sudden change.

Similarly to Smalley’s extreme poles of equality and interpolation, Menezes in
his esthetic theory of electroacoustic composition, suggests fision and contrast'”, as
fundamental principles in the interaction between instrumental writing and

electroacoustic resources. He arguments by stating that:

It is through the old principle of binary opposition, according to which
the determinated element is only valued if confronted with its
opponent.'*

For classification of different situations on the way from pure fusion to pure
contrast he introduces the term morphology of interaction.""

As Menezes suggests, to reach the fusion between the instrumental and
electroacoustic writing, it is necessary to have located transfers of spectral
characteristics — spectral transfers"® from one sound sphere to the other. The

unification-fusion is made by ‘absolute similarity’'*

(for example, instrumental sounds
serve for creation and elaboration of electroacoustic sounds in studio, structural
transfers can be attained also through colouration (timbre) of the spectra, such as
identity related to frequency, space routes, behaviour of melodic and mass profiles,
gesture-like constitution of sounds, etc.). For Menezes, it is possible to reach the full

range of situations on the way from fusion to the contrast even without a spectral

128 Smalley 1986, p.88-89

12 Menezes 2002

1% Menezes, Flo. 2001. Por uma Morphologia da Interagdo. Unpublished earlier version on the subject of
morphology of interaction. p.5

! Menezes 2002, p.311

2 Ibid.

3 Ibid.
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transfer, and that’s by relative distinction'**, when all transition possibilities between
instrumental and electroacoustic are achieved through numerous transformation
procedures and operations of the original instrumental sound material. The use of other
than instrumental sound sources may also facilitate the transition from the fused to the
contrasted and vice versa. If fusion is made by absolute similarity, then contrast will be
anchored in the difference — ‘absolute distinction’'>. This might be reached in case one
of them, the instrumental or the electroacoustic assume the role of the silence
(instrumental or electroacoustic solo) or obtain temporary autonomy, even excluding
any “momental” relationship to the other sound world. The summary scheme of

Menezes’ morphology of interaction is presented in Figure 19.
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Figure 19. Morphology of interaction, by Flo Menezes'*

¥ Ibid.
3 Ibid.
13 Ibid.
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Menezes links fusion with another interesting phenomenon, which is condition

of doubt"’ that in certain measure brings the confusion for the listener:

... listener relapses in constant doubts concerning the nature of what
he/she is listening to: if it is coming from the acoustic instrument or from
the electroacoustic diffusion, if the instrumental writing is dynamically
operated through spatial, harmonic, timbric and temporal interference or
if the listening is being, in face of pre-elaborated structures in the studio,
derived from the employed acoustic instruments or at least correlated to
these sources."”

Amount of experienced confusion then will be a kind of measurement of
effectiveness of interaction and integration of two distinctive materials (one

instrumental and other electroacoustic) in the mixed work.

Menezes’ morphology of interaction focuses on the fusion/contrast relations in
simultaneity — textural similarity or distinction and transitional stages represented by
spectral transfers. But in our opinion, fusion and contrast in a mixed electroacoustic
work may be perceived also as time passes, and may be demonstrated on the examples
of gesture relationships. For example two gestures may be similar or different even
separated in time. In these contexts we may create models of interaction between
gestures according to their organization over time — subtle or more complex
counterpoints, or in relation to other than spectral characteristics, such as rhythm,
loudness or more semantic characteristics, such as direction or energy. Two gestures
may closely relate or blend (“fusion”) because of their similar rhythmical structure,
while having very different spectral characteristics, increasing energy of one gesture
may potentiate the onset of another one, two gestures may relate with each other also
through the direction in space, such as convergent and divergent ways of interaction,
etc.

At this point it becomes interesting to mention another concept, which relates
with some of our considerations, although being initially thought for pure
electroacoustic music and it is Trevor Wishart’s concept of gestural ordering. His

concept is based on organization of gestures according to horizontal and vertical criteria

137 Ibid.
138 Thid., p.309
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that involves first identification of gesture character (similar/dissimilar) as time
progresses (horizontal comparison) and then recognition of relationships between
gestures in different parts or blocks of time (vertical comparison). As a result of this
process, Wishart distinguishes six archetypes of gesture relationships,”’ (Figure 20)
according to their vertical ordering, considering the gestures in various parts over short
period of time, which may appear similar to each other (homogeneous) or different for
one another (heterogeneous), independently of whether they are homogeneous or
heterogeneous in an individual part, or if they appear to interact or behave
independently. Similar gestures in all parts may create parallelisms, semi-parallelisms
or appear independent (homogeneous independence) while gestures, which are different
may have triggering, interactive or independent (heterogeneous independence)

relationships.'*
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Figure 20. Six archetypes for vertical ordering of gesture, by Trevor Wishart'*'

139 Wishart, Trevor. 1996. On Sonic Art (new revised edition, Emmerson, Simon, ed.). New York:
Routledge. p. 120-122

0 Ibid., p.121

I bid., p.122
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Now we can easily stand for, that effectiveness of musical interaction lies
entirely in composer’s work — his personal perspectives, abilities, skills and knowledge
of the wide range of possibilities how to connect distinct materials and make transitions
between them — how to work with all these “essences” to create an original aurally

rewarding mixed electroacoustic work.

2.3. Interactivity.

At this point, it should be noted that in connection with electroacoustic music,
and particularly electroacoustic music involving instruments and electronics, there is
another term used frequently — interactivity. We should make distinction between
interaction and interactivity.

Interactivity is defined as an

. extent to which something is interactive; the extent to which a
computer program and human being may have a dialog.'*

In music interactivity refers to

human-computer musical interaction, or human-human musical
interaction that is mediated through a computer, or possibly a series of
networked computers that are also interacting with each other.'*

From this point of view, music for instruments and tape would not be an
interactive music, even when aurally perceived musical interaction is present without
any doubt.

Interactive musical performance often involves programming software that is
responding to pre-determined aspects of a ‘live performance’ and is determining other
musical aspects by generating synthesized sound or modifying in some way the live
instrumental sound. The computer may behave on a highly determined way or

indeterminate, as defined by the musicians. Level of determination and exact musical

142 ElectroAcoustic Resource Site 2002
143 1pid.
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role of the computer may be modified from performance to performance or even in a
course of a single performance. Interactive music often stands in the edge between
compositional and improvisational activities. Interactivity is often connected with the
temptation to push further the limits of what is technically possible. To avoid failures
(which so often happen during interactive ‘live’ performances) and to lead to a
successful performance, accessibility and reliability should be the essential aspects

always considered in creation of an interactive work.
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Chapter III. TOWARDS THE UNDERSTANDING OF MUSICAL
GESTURE.

They seemed strange only because we couldn’t actually see them
And we realized this only at a point where they lapse
Like a wave breaking on a rock, giving up

Its shape in a gesture that expresses that shape.

(John Ashbery, Self-portrait in a convex mirror)'*

Gestures play important role in our lives — we make gestures, respond to
gestures, read and interpret gestures - we live in a gestural world. The word gesture is
derived from the Latin words gestura (bearing, carriage, mode of action) and gerere
(the infinite form of to carry, to behave, to take charge of, to behave, to take on oneself,
to perform or to accomplish)."” The use of gestures allows individuals to express
variety of feelings and thoughts, people also use gesture as a form of non-verbal
communication instead or in combination with verbal communication (gesticulation
coordinated with speech), they can be used also as a replacement of words (f.e. nodding
the head in agreement or as a visual “sign language”, incorporated in the deaf people’s
communication). It is believed that gesture is the oldest form of language and it
developed simultaneously with speech or even before (for example studies of primates,
such as chimpanzees, indicate a complex use of gesture for communication)'*.

Gestures have been calling attention of scientists and researchers and were
studied throughout the centuries from different points of views in communication and
speech. Already in the first century, Roman rhetorician Marcus Fabius Quintilianus in

his work about rhetorics — Institutio Oratio, writes about gestures:

'** http://www .poemhunter.com/poem/self-portrait-in-a-convex-mirror/

'3 http://www .wordswarm net/dictionary/Gesture html

1% some research points out to the evolution of the spoken language in humans from the non-verbal
communications seen in primates. See Lieberman, Philip.1991. The Evolution of Speech, Thought and
Selfless Behavior. Cambridge: Harward Univeristy Press.
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Gestures of the head can indicate humility, haughtiness, langour or
rudeness... The face can be suppliant, menacing, soothing, sad, cheerful,
proud, humble... With your arms and hands: ask, promise, threaten,
suplicate; show fear, joy, grief, doubt, acknowledgement, penitence,
indicate measure, quantity, number, time...""’

Biologist and experimental psychologist Adam Kendon focuses his life on study
of gesture and sign languages and how these relate to spoken languages. He defines
gesture as :

a form of non-verbal communication in which visible bodily actions are

used to communicate particular messages, either in place of speech or
together and in parallel with spoken words."*®

Gesture, as form of expression, doesn’t have universal meaning. Use of specific
gestures, as well as the meaning of gesture may vary in different cultures, they are
culture specific. Some gestures which are quite common for one culture may be
unknown in another one. Furthermore, a gesture which is considered polite in one
culture may be understood as manifestation of bad manners, sometimes even
impertinence or rudeness in another culture. Gestures are crucial part of everyday life
and have been documented in the arts for centuries (paintings, sculptures, photography,
architecture, dance, indigenous cultures, etc.). They have their place also in religious or
spiritual rituals — ritualized gestures of prayer, worship and humility in Catholicism,
different positions of the body during spiritual communications to provoke spiritual
harmony, etc. Gesture in its multiple forms represents the most primal and on the same
time the most complex phenomenon for communicating ideas, thoughts and emotions to

others and self.

In the past few decades concept of gestures received much attention of various
musical disciplines and became an important and challenging object of study in
musicology, analysis, composition, semiology, musical psychology, etc.. Our
understanding of how gestures function and how they are related to our musical lives is

constantly developing, as well as our awareness of different types of gesture. Various

47 Quintillian citation from Sulivan, Mark. 1984. The Performance of Gesture: Musical Gesture, Then,
and Now. Urbana, Illinois: University of Illinois at Urbana Champaign. Doctoral thesis.
'8 Kendon, Adam. 2004. Gesture: Visible Action as Utterance. Cambridge: Cambridge University Press.
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types of gesture form vital and integral parts of musical activity and any human activity,
including physical, cognitive, psychological, expressive, communicative, emotional,
sociological and analytical gestures.

Gesture has been approached from many perspectives - different theoretical
works have been dedicated to the study of a gesture as the model for analysis and
interpretation of technical and stylistic questions in music (Hatten, Lidov, Nattiez,
Tarasti, Zampronha).'*’

Many works have been related with the performance and new technologies with
gestural control in the music made by the electronic means, construction of new
interactive instruments and interfaces, detecting and translating the physical movement
into sound (Cadoz, Battier, Wanderley, Iazzetta).'”

The problem of gesture attached also attention of composers of contemporary
and electroacoustic music, who approached it from different perspectives, writing about
various dimensions and characteristics of the gesture and different parameters in music
(Delalande, Ferneyhough, Schaeffer, Smalley, Wishart).”' Although, many of these
works were unable to determine a general system of gestural types and functions, many

of them agreed that theory of musical gesture may begin with understanding of human

gesture.

149 Zampronha 2005.

Tarasti, Eero. “The Emancipation of the Sign. On the Corporeal and Gestural Meanings in Music.
Applied Semiotics 2(4): 15-26. http://www.chass.utoronto.ca/french/as-sa/ASSA-No4/ET1 .htm (accessed
September 5, 2008)

1% Cadoz, Claude and Wanderley, Marcelo M. 2000. Gesture and Music. Reprint from Wanderley, M.M.
and Battier, M. eds. Trends in Gestural Control of Music. Paris: Ircam — Centre Pompidou.

Iazzetta, Fernando. 2000. “Meaning in Music Gesture.” Reprint from Wanderley, M.M. and Battier, M.
eds. Trends in Gestural Control of Music. Paris: Ircam — Centre Pompidou.

"> These concepts will be presented in chapters 3.1.- 3.4.

}
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3.1. Gesture as a movement.

Most common characterization of the term gesture, we can find in different

encyclopedias and writings, is a definition of gesture as:

. a movement or position of the hand, arm, body, head or face, that
expresses or emphasizes an idea, opinion, thought, emotion, intention or
attitude."”

In music, it is important to distinguish between 2 fundamental types of gestures:
the physical gesture and the musical gesture. It is the musical gesture, in which this
research is focused on. Both of them involve movement, but each one in a different
sense.

Physical gesture in music, is related with the definition of the human physical
gesture (as above) and it can be represented by a variety of different actions of the
performer — to produce or accompany sound, which are perceptible to our vision during
the time of their execution (performer playing techniques or performer’s actions, etc.)
On the other hand, gesture in music may be a non-physical and non-visual movement,
such as movement of sound, this is the domain of musical gesture that we will try to
define and explain through following chapters.

There is no doubt that while in case of instrumental music the relation between
physical gesture and musical gesture is very close - the way performer moves to
produce sound affects the final result - the sound itself, in electroacoustic music this

relation between physical and musical may be less evident, because many sound sources

132 paraphrase on definitions of gesture from different sources: 1. “motion of hands or body to emphasize

» o«

or help to express a thought or feeling”, “the use of movements (especially of the hands) to communicate
familiar or prearranged signals”, “something done as an indication of intention - a political gesture, a
gesture of defiance” (wordnetweb .princeton.edu/perl/webwn); 2.“movement of the body or a part of the
body used to express an idea or emotion. Such movement could include a wave, handshake, head nod,
shaking of the fist, etc. Ritual gestures may include gestures that are part of ceremonies or functional
gestures such as brushing teeth or washing clothes”

(www .ncpublicschools.org/curriculum/artsed/scos/dance/glossary)

3. “movement of the body or limbs as an expression of feeling”, “movement of the body or any part of it
as expressive of thought or feeling” (The Shorter Oxford English Dictionary, Oxford University Press,
1973); 4. “bodily movement expressing or emphasizing an idea or emotion”. (The Scribner-Bantam
English Dictionary, Bantam Books Inc. 1979); 5. “manner of carrying the body; position of the body or
limbs, posture”, “a motion of the body or limbs expressive of sentiment or passion; any action or posture
intended to express an idea or a passion, or to enforce or emphasize an argument, assertion, or opinion”

(Webster Revised Unabridged Dictionary, 1913).
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are of different than human or instrumental nature or even those of human-instrumental
source are undergoing such manipulations, that the origin of the electroacoustic sound
remains unknown.

However, in the act of listening to music, we may focus just on the movement of
the sound itself — its structure, signification, energy, etc., regardless of the ways how it
was produced, which physical gestures or what technological means and procedures

were used for its manipulations - we will focus on the “musical gesture”.

3.1.1. Gestural spaces. “Internal gestural space’ — perceptual space.

In physics (kinetics), motion is defined as:

... change of location or position of an object with respect to the time,
and more generally it signifies any spatial and/or temporal change in a
physical system."”’

This definition embraces both — physical and musical gestures, as both of them
involve spatial and temporal change (they occur at specific time in specific space). From
this, it is apparent that approaching gesture from the perspective of movement - motion,
we have to consider also the space, in which this movement (gesture) is performed. We
can imagine that in case of the physical gesture, the space would be the real physical
three-dimensional space, or according to the modern physics a spacetime - the four-
dimensional continuum, which combines space and time (three-dimensional space and
time as a fourth dimension). But what would be the “space equivalent” for the case of
musical gesture? Analogically, musical gesture could be understood as a performance in
“musical space”, which in this case would be represented by our ear and our perceptual
properties.

Various authors talk about this “musical space” in different terms and

4

conditions. Xenakis suggested a music vector space,” integrating the musical

parameters, as fundamental factors of sonic events, such as pitch or melodic intervals —

'3 http://en.wikipedia.org/wiki/Motion_(physics)
134 Xenakis, Iannis. 1992. Formalized Music. Thought and Matematics in Music (revised edition). New
York: Pendragon Press. p.161
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H, intensity intervals — G, time intervals or durations — U and intervals of time
separating the sonic events, and independent of them — T. This model allows
formalizations of musical structures, offering an immediate disposition of all results and
properties of vector spaces for their study. Therefore we can study and analyze a sonic
entity (sonic event), first as structure outside-time", composed of pitch, intensity and
duration (H, G, U) then in time — temporal structure'® (T) and at last the
correspondence between the structure outside-time and the temporal structure as the

structure in-time."’

(H, G, U, T relations). Every sonic event then may be expressed as
a vectorial multiplicity. Our summary of the vector space and its relations is presented

in following Figure 21.

first second third
sonic event sonic event sonic event
H H H
G G G
>
0" T
(time)
U U U

Figure 21. Example of relationship of three different sonic events happening in time
(vector space). Each sonic event (bold arrow) is described in 3 vector space (H-pitch, G-
intensity and U-duration), they represent outside-time structure. Their relationship on
the time axis T is expressed by the distance from each other (their temporal structure)
and shows them as in-time structures.

'3 Ibid.
1% Ibid.
7 Ibid.
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The Schaeffer’s concept of “musical space” is represented in his two proposals
of “three-dimensional musical spaces” - trieder of reference'™ and perceptual field,"
the first as a physical representation of measurable reality of the sound (frequency, time
and amplitude), second as an organization of the aural perception according to the

typomorphological criteria (pitch, duration and intensity).

Trieder of reference (Figure 22) distinguishes three plans of reference, formed
in 3 axis (x-time, y-frequency, z-intensity), each one expressed in two-dimensions:
melodic plan (X, y) — expresses evolution of frequency in time
dynamic plan (x, z) — variation of intensity in time

harmonic plan (y, z) — distribution of intensity according to spectral frequencies.

g mtennté

(décibels)
affaquy corpys extindlion phn
plan A .
dynamique
—p X
femips
(secondes)

speltres inftantanés (coupes anx points by, by, 1)

Figure 22. Trieder of reference, by Pierre Schaeffer'®

158 Schaeffer 1966, p.415
'5% Chion 1995, p.64
10 Schaeffer 1966, p. 415
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Perceptual field,'”' as a natural perceptual field of the ear, represents the
“space” in which sound objects (or as we can imagine any musical structures), their
criteria and relationships emerge and are located in accordance with natural laws. This
field consists of three dimensions:

pitch field

duration field

intensity field.

The dimension of pitch here represents two modes of pitch perception:
- the fixed and locatable (tonic) - harmonic field (perception of intervals and scale
formations, as in traditional music) and
- the variable non-locatable (complex) pitch - coloured pitch field (perception of

clusters, effects, masses, etc.).

The relationship between morphological criteria and the three dimensional
organization of the aural perception is a complex one - some criteria such as, for
example mass or harmonic timbre belong to one perceptual field; some other criteria,
such as dynamic criterion belong to two perceptual fields and finally, criteria as grain,
allure, melodic profile and mass profile belong to all three perceptual fields. Each
morphological criterion has its dominant field/fields. For example, the dynamic criterion
is perceived in the field of intensity, but with dynamic development in time, we perceive
it also in the duration field.

Notion of this “musical space” — perceptual field, as proposed by Schaeffer,
made a radical change in music theory - focus has been shifted from physical
parameters of the sound to the qualities of the human perception and it allows not only
musical interpretation and translation of physical parameters (frequency, time,
amplitude) into musical (melody, harmony and dynamic) but also examination of sound
objects or sound structures and their comparison in perceptual field according to
different morphological criteria.'®

Although Schaeffer in his concepts focuses on sound objects and not on

gestures, specifically, there is a strong potentiality of his theory for the re-interpretation

1! Chion 1995
12 This comparison of morphological criteria in perceptual field belongs to process of Analysis, the fourth
stage of PROGREMU, as described in the chapter 1.4.
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and application to other musical sonorous structures (including gestures), due to the

relations with the movement.

Perceptual field is based on another important basic principle - concept of

variation and permanence'®:

Every musical structure functions through the variation of certain aspects
of the sound from one object to another, a variation made perceptible by
the permanence of certain other aspects. The aspects of sound whose
variation is pertinent and forms the abstract musical discourse are called

values; those which give concrete permanence are called characteristics

or genres.'**

The permanence of genres together with variation of values seem to be observed
in every musical structure and is found in any level of musical structure. In traditional
music we can see this model in the case of timbre-pitch relationship — in perception of
the melody played on certain instrument (for example flute), the timbre is permanent,
but the pitch varies between the individual notes of the melody. Another case may be
shown on the relation of the flute timbre to the sound of the ensemble or orchestra,
where flute timbre represents the permanence; variation is achieved by the various

techniques which are idiomatic for the flute itself.

What varies is what remains the same — amongst several objects we
notice constant presence of one characteristic (f.e. pitch), provided that
pitch varies amongst different objects, forming a melody and emerging
as a value.'”

In summary, permanence of genre-characteristic (represented by certain
combination of criteria) allows us to observe variation of the criterion in one or in more
dimensions of perceptual field. Chion very elegantly in one sentence relates all these
concepts (object-structure, permanence-variation, characteristic (genre)-value, concrete-

abstract, sonorous-musical) (Figure 23).

163 Chion 1995
1% Chion 1995, p.79
165 Thid.., p.80
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amongst several (sound) OBJECTS the PERMANENCE of a CHARACTERISTIC is the CONCRETE SONOROUS basic

of a STRUCTURE of VARIATIONS of VALUE forming the ~ ABSTRACT MUSICAL discourse.

Figure 23. The law of the musical, by Michel Chion'®

The consideration of variation leads also to recognition of two types of musical
structures, corresponding to two types of perception, as they have been described by
Schaeffer and later by Chion:'”’

continuous musical structure, based on continuous variations of criteria within
the structure and

discontinuous musical structure, based on the contrasts and comparisons
between discontinuous elements. These two structures are mutually dependent and

inter-referential, it means that:

We can’t perceive discontinuous phenomena unless there is a minimum
of continuity in each of its component fragments. Thus, we can’t make a
melody (of discontinuous pitch values) unless we can perceive every
pitch degree in a continuous form — sensing pitch an A, and not
distinguishing 440 rhythmic pulses.'®®

For example, in case of instrumental glissando, which is a continuous structure,
we try to analyze it by reducing it into pitches that form the interval of this glissando
from its beginning to the end and these pitches represent discontinuous structures. This
situation happens in the discontinuous harmonic pitch field. In the case of continuous or

coloured pitch field the glissando appears as a complex mass (nonlocatable pitch).

1% Ibid., p.71
167 Schaeffer 1966, Chion 1995
1% Chion 1995, p.68
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Going back to the “space in which movement is perceived”, Trevor Wishart

writes about sonic space'®

as multi-dimensional continuum, where all sound reality
takes place. He sees this continuum as continuous space that “exhibits different
topological structures and allows qualitatively distinctive ways of movements” through
this continuum rather than “just some kind of undifferentiated endless fog extending in
every direction”, where all parameters can extend indefinitely in all directions to the
limits of our audibility.

In Wishart’s writings often the term timbral space is used to describe this
multidimensional sonic continuum. The proper definitions sometimes seem to be
avoided, although they might be deduced from the context of writing. The texts
compare lattice-based music (instrumental) with non-lattice based music
(electroacoustic). From the point of view of lattice based music, electroacoustic music is
usually seen as the “undifferentiated seamless fog, opaque to human intellectual
control”'”’, but through applications of Catastrophe theory for continuum (to behaviour
of physical objects through time and description of time-based acoustic phenomena) on
the examples of organic structures and their continuous growth process, Wishart
attempts to prove that even continua exhibit specific topological structures with
qualitatively different ways of motion, which he later in his text calls dynamic
morphologies, and we understand them as gestures. He further suggests that there might
be a link between morphology of sound-objects or streams of sound and the quality of
human response to these events (regardless of the fact if they are intentionally produced
by human gesture or not). Because of these entire aspects continuum is not just an
endless uncontrollable fog extending to all ways but a “wonderful new area for
exploration, that we have all tools to control it and approach it with the right
conceptual categories”."”!

We will get to this concept of continuum again later in the relationship between

continuum and structure, or in our case continuum and gesture.

1% Wishart 1996, p.71-92.
"0 Ibid., p.82
" Ibid., p.92
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3.1.2. “External gestural space’” — Architectural acoustic space.

It should be noted, that musical gesture, as a movement, is realized not only in
the dimensions of our perceptual field, which we would call the “internal space”, but is
performed also in the real physical three-dimensional space or in the four-dimensional
continuum of spacetime — “external” architectural acoustic space. This is the situation of
spatialization of musical structures during the concert performance (their behaviour and
evolution in this space as time passes). Such structures or gestures articulated in space,
we would call “spatial gestures”.

According to Smalley’s spatio-morphology “gesture is reflected in spatial

172

trajectories or Wishart’s concept of sonic space “any directed aspect of a motion

may be considered a spatial gesture”.'”

Imagining a basic virtual acoustic space (where sound structures appear right-
left-front-rear), we may distinguish between many different motion trajectories of
gestures in space, such as straight line, arc, circular, cyclical; symmetric or asymmetric,
etc. The way sound structures or gestures move in space will affect the way they are
perceived. For example, gesture moving in a straight line from right to left will sound
different from the same gesture moving circularly around the listener. Interactions of
musical structures with space by spatial manipulations can result in their morphological
transformations, which we will perceive through different changes, such for example
changes in spectral richness or spectral contour. Spatial articulation therefore functions

as a morphological determinant. (Figure 24)

Here we would like to add, that Smalley in another of his writings about space

form, talks specifically about “gestural space”'’, but in another sense, as:

... an intimate space of individual performer and instrument. Performance
gesture produces and defines a spatial zone within reachable space, the
space being activated by the nature of causal gesture moving through that
space in relation to the instrumental source, the whole event being united

"2 Smalley 1986, p.91
"> Wishart 1996, p.231
'7* Smalley, Denis. 2007. “Space-form and the acousmatic image.” Organized Sound 12(1): p. 41-42.
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in the resulting spectromorphology. The temporal unfolding of energy
therefore articulates a spatial zone. Performed events are source-bonded,
so under acousmatic conditions (as with a recording)
spectromorphologies are the carriers of enacted, agential space.'”

Then the spectromorphology, in our case a “musical gesture” will be carrier of
the energy resulted from the physical gesture of performer executed on the instrument in
this intimate space between them. As we understand Smalley’s definition, alongside the
transmodal perception, we should be able to perceive the intimacy of this space
relationship at a source-cause level even from a distance through the visual and aural

observation of proprioception.

open
dimensions —{ i
confined

setting
4+ real
i spectro-morphology
fictitious /
/
stationary
v — spatio-morphology
behaviour distribution
— (texture)
f
moving —’\_ I
(gesture)
trajectory

Figure 24. Spatial articulation, transcription of the scheme of Denis Smalley'”

175 Ibid.
'7® Smalley 1986, p.91
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3.1.3. Motion and time.

From the physical definition of motion as “spatial and temporal change”,
motion is characterized not only by its path in space but also by its behaviour in time.
Wishart distinguishes three levels of time properties of motion, which determine its
perceived aesthetic character:'”’

first order time property - different speeds of motion,

second order time property — the way in which the speed changes through
time, acceleration/deceleration of motion and

third order time property — the way in which the acceleration or deceleration
changes through the time). For example, very slow motion will be experienced more as
an indefinite intensity less ‘energy-poor’ relocation of position, while medium speed
motion will have a feeling of definiteness, an intentional movement from one location to
another. Fast motions will have a feeling of urgency and increased energy. According
to these time properties (speed changes) he differentiates six classes of motion (time-
contours): four basic - constant, accelerating, decelerating and irregular and two
combined - accelerating-decelerating and decelerating-accelerating.'™

The temporal characteristics of motion affect significantly its character — for
example in case of direct motion, the motion contour will determine the gestural feel of
motion, while the motion contour of cyclical and oscillatory motions will determine
more the spatial structure of the path.

From different temporal and spatial models of motion, we may create a
counterpoint of gestures and their interactions, which might be independent, interactive
or triggering. Gestural interaction then will rely in the relation of spatial and temporal
characteristics of spatial gestures and their intrinsic morphologies. For example, some
gestures will have similar temporal structures but different spatial qualities and vice
versa (two accelerating gestures moving in different directions, having different spatial
contour or two gestures moving symmetrically in space, but one would have

accelerating and the other decelerating time-contour.).

177 Wishart 1996
178 Ibid.
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3.2. Gesture and meaning.

If all meanings could be adequately expressed by words,
the arts of painting and music would not exist. There are
values and meanings that can