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General Statement of Purpose

The present project is motivated by the belief that TIMBRE is a musical element |

which has been traditionally neglected in Western music, and which, in a sense, has E

"come into its own" during this century. The quick development of certain tools and {
concepts in the last few years leads us to believe that we have only scratched the sur-
face in the way that an innovative concept of timbre might change our ideas about

composing, performing and listening to music.

We believe that the time has come to consolidate our knowledge in this area, to l*
combine scientific tools a.ﬁd musical concepts in a research team environment, t_.é :
encourage directed experiment and explorati;n with timbral mgterials_. and to prc\>- ,
pose methods that seem most likely to favor a éonstantly growing base of knowl_edge\ {
which would be useful and easily accessible io others. We acknowledge that, of
course, many of these questions have already been addressed by others, notably by v
the CHANT/FORMES group, and that a good quaﬁtity of these ideas may be found in

the papers that this group presented at the last two International Computer Music

Conferences (Denton 1981, Venice 1982).
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The pfesent proposal describes the main areas of this research project and should
serve as a basis for general discussion. The purpose is to set up an open environ-

ment to be barticipated in by the whole IRCAM community.
1. Goals

A. Rethink the importance of timbre in a musical context. It is equally per-
tinent to explore how timbral structures relate to each other, and how tim-
bre in general relates to all other musical elements.

L
N

B. Develop sophisticated work tools for composer and researcher, rather than a
constrictive musical theory of timbre. The idea is not to define "timbre",
but to enable exploration and control of musically important aspects of tim-

bre.
C. Include psychoacoustic principles in a work environment,; this provides both
a way of testing and improving scientific ideas and of applying them in a

direct way for musical exploration.

D. Make high-level adaptation of ezisting programs and tools - instead of start-

ing from zero - to facilitate work for everybody.
1. General Categories to be Addressed

A. An Environment of Technical and Conceptual Tools
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EDITING TOOLS: to provide a statement of what we need from and inten

to contribute to the development of an intelligent, composer-friendly

editing environment. The first stage of such development would involve

a study of various tools already available (MIT, Buxton, Stanford, etc.)

" that might be used as whole or partial systems, or be adapted to our

o,wvn‘/needs; At ‘this fundamental level we seek to define, evaluate,

¢hange, combine, classify and perfect timbral objects. To be specific

this involves the following needs:

a. Visual and audiiory feedback are esseniial. It is very important to

148

have an excellent graphic répresentation of timbral objects and
structures; it is most likely that a variety of interchangeable
representations would be ‘ﬁSeful. Since our work method is to be
based on auditory experience, it is indispensible to be able to com-

pare a visual representation with a sonic result at any moment.

Symbolisation at multiple levels of detail (naming of processes,
objects, qualities, etc.) would allow timbral structures to be
référred to or called upon in all their complexity (ﬁofrying only
about details that are essential for the present opefation) at a
later stage in the composition or research effort. It would be
important to be able to represent an ensemble of objects that

operate as a unit in the form of a conglomerate.

Need for ZOOM capabilities - our work process implies the ability to
move from a global representation to another level, more appropri-

ate to a particular modification or description, in a homogeneous



and flexible way. Selective modification of objects would then be

stored in an easily accessible form.

PSYCHOACOUSTIC TOOLS: we would implement programs that allow
sorting and comparing of a variety of timbral data (to the extent to
which this is predictable), according to psychoacoustic principles. This
implies further development and extension oi existing models of the

auditory transform or "internal spectrum’ of the mind's ear. The goal

cu

is to use clear, but not rigid, aids Lo facilitate the organisation of an
sensitivity to basic materials. These aids would constitute a simulation
of certain aspects of the human ear; they would be in a constant étate
of evolution and could, in any case, be amended, refined, or "personal-

ized" by a particular user.

a. Loudness estimation and comparisén, construction of "running"”
loudness estimators so that such things as crescendos of unfami-
liar sound structures can be quickly developed with perceptually
relevant control parameters and then stored. We need to further
develop notions of the apparent loudness invariance of sound

structures in different musical contexts.

b. Pitch estimation: number, strength, identity, clarity of pitch con-
tent of complex, inharmonic sounds. Programs for findinig patterns
of pitch relations among groups of inharmonic spectra: attempts to

classify and group inharmonic spectra accordingly.
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c. Develop a catalogue of "subjective’ timbral attributes (brightness,
roughness, attack quality, density, perceptual onset time, etc.)
that aid in the intuitive manipulation of sound material.

d. Conceive algorithms that indicate the potential perceptual organi-
sations of sequential and Simuitaneous sound structures. Such
procedures would involve the implementatioﬁ of existing "group-
ing" principles such as those derived frorm Gestalt psycho‘;ogy and
more recent work. Ye would hope that such procedures would

reflect the complex and polyvalent nature of grouping within a
N\
given musical context.

"ARTIFICIALLY-INTELLIGENT" TOOLS - The goal is to let the user benefit
from the power of high-level description afforded when many details (of
timbral description and evolution) are defined automatically by géneral
programs. Again, we emphasize that an important part of such an
environment is the ability of a user to contradict or modify any of these |
procedures at any point in the work process, and to work, if desired, at
any level of detail. This implies a great flexibility between automated

and manual operations.

a. A covariance (coupling) of parameters needs to be defined by gen-
eral rules of behavior. At this level, the meodification of any high-
level parameter has a direct and automatic influence on the re-

adjustment of all other parameters in a particular sound "object".



b.  Defaults. the musical and acoustic knowledge base that we proposr
tu encourage implies the continual acquisition of default values and
controls for the maximum number of definable sound elements.
These ciefaults describe a "normal” behavicr of a particular object;

and are, of course, changeable at any time.

¢. Rules for internal evolution of sounds: any complex sound struc-

ture {using any synthesis model) involves highly intricate variation

pre-established set of relationships between different partials
(perhaps definable by clear and simple algorithms) would preserve
sufficient richness of timbral evolution without requiring unneces-

sary data specification by the user.

4. GESTURAL INPUT DEVICES - Considerable discussion has taken place
recetitly about the need for more sophisticated gestural input devices
at IRCAM. We feel that the demands of timbral control might imply a
different design for such devices than those that have been proposed so
. far. Although discret‘e controls will always be necessary, a flexible sys-
\tem for measuring continuous changes in pressure and position needs
to be developed because it is most likely that complicated transitions
and transformations of timbre will operate in this way and could be deli-
- cately'controlled at a performance level. Besides more ébvious "instru-
ments"” that have already been dis\‘c'ussed (string simulators, track balls,
spatial indicators, etc.), we propose reflection about a more radical

concept that seems particularly well suited to this work: a three- -

dimensional timbral surface that would be sensitive to the touch, and
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could either allow cne to sculpt a static timbral object, or to influence
the evolution over time of timbral transformations. The outputs of such
input devices should be neutral in format and applicable at any level of

the synthesis process.

B. An Environment of Musical Tools

This part of the project is, perhaps, the heart of the matter and is, at the

1 .

both the most "musical” and the most personal/subjective

or

saimie time,
aspect. The goal is to allow musicians to express their ideas in the most
musically i'lltlll‘ittye way. In our minds this implies, by definition, the gradual
deve‘lopmv;nt of ﬁrmér concepts of timbral description and organisation {on

a musical level) than are presently available. -

1. ﬁnzb~ral library. As part of the knowledge base that we propose to
develop, we need to build a library of data describing a wide range of
timbral objects, both those that resemble physical sounds and those
that are more synthetic. The importance of such a library is that the
user could call any of these timmbres at a given moment, compare,
transform and create transitions between them since they would be

stored in a similar format.

2. C(ontext sensilivily: Since music is an art of TIME, timbral objects are
meaningless before they are given a musical context. As much as possi-
ble, we hope to develop a means of in\festing a certain amount of sensi-
tivity to-céntext in our timbral objects so that, for instance, this object
would automatically adjust its behavior depending on past and future

events, and on other musical elements present at a given time.
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3. Organisation: Our tools should make it as easy as pbs.sible to compare
timbral objects and processes, to define musically structural relation-
ships between them, and to manipulate and organize our materials

based on these functional decisions.

4. Transitions: Perhaps the most important aprCL of this work is the abil-
ity to describe the way timbre changes and evolves over time. At

present, our conceptual-

iptions of such transitions are rather
€das

€SCr

CL.

eXxperience 1

(')

crude, and much o be gained in this area beiore gein-

eral principles can be included in our working environmernt.

,

Abstract notation:. Musical notation is important not only because it -

(&l

allows musicians to communicate with the outside world in a highly
efficient way, but also because such notation already implies a high
degree of conceptualisation and understanding of a musical system
(and, of course, of musical materials). It seems equally desirable to
have such a notation to input timbral information to a machine (61‘ for
that matter, express it to performers), as to have a musical representa-
tion produced by the machine itself. We see no reason why these two
notations (input and output) should not be identical, or at least compa-
tible; in addition, we feel that much of our experience with traditional
musical notatibn can help in developing such a new notation, perhaps in
a more direct way than had been imagined. (We see no reason why the
output representation from a machine must or should be similar to that

machine's internal representation.)

Concluding Remarks
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We believe strongly that all work on timbre should originate with musical ideas,

and not with constraints that are implied by a specific synthesis model or system. In

fact, our goal would be to produce a systemn that would be completely transparent to
(and would actually ignore) the i)articular synthesis model needed for a particular
application. Eventually we would imagine an automatic choice of synthesis resources
being made by the computer to produce the moét correlation with a given timbral
description. It is clear that all available synthesis models will find a place in our
research, and that we may find the need at some point to explore new algoritiums

(such as physical models which have proved promising in some contexts).

" We also feel Ithe necessity of using additive synthesis for certain operations. This
synthesis method allows the most careful control over individual partials, which is
indispensible for much of the rgsearch and music that we envision. We will develop a
powerful additive synthesis model that will b‘e easier to use than those that are
presently available. H. is important that the model be capable of dy'naﬁlically allocat-
ing memory and computational resources since this has always been the downfall of

additive synthesis procedures in the past.

As mentionned at the beginning of this proposal, our desire is to use and adapt as
'many tools as are presently available. It is clear that FORMES is an environment in
which to create a large part of the system that we describe, and we hope to use it as

much as possible.

~ Several musical concepts which are already under study that we find especially |
promising and worthy of concerted exploration\ in the future are : music structures

that use complex spectra as the main unifying and material-generating aspect of a

composition ; spectral fusion as a means of articulating the relationship between
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unity and mulitplicity of any sonic structure , a musical way of deséribing the organic
pitch-timbre-noise continuum ; and new concepts of form that use timbre as & struc-

tural element rather than an ornament.

We emphasize again that we seek to establish an attractive environment for tim-
bral exploration, based on the conviction that composers and scientists should spend
their time listening, evaluating, and choosing on a rather sophisticated level. As we
said before, although our tools will be developed around a computer environment, the
domains.

Although many of the proposals presented here are specific to timbre research,

we are aware that many aspects are of a more general nature and hope that these will

be considered in discussions for a cornposer-researcher work environment at IRCAM.

May 23, 1983
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