





Proceedings of the 2010 Conference on New Interfaces for Musical Expression (NIME 2010), Sydney, Australia

Figure 2. The epistemic dimension space proposed here.

Here below is a description of the parameter axes of the
epistemic dimension space found in Figure 2.

¥ The Expressive Constraints axis focuses on the
expressive limitations outlined by the tool’s design. This
is the space of musical possibilities.

¥ The Autonomy axis specifies the degree to which the
instrument provides the functionality of an automata.
Certain musical tasks are delegated to the instrument
(often using artificial intelligence), possibly responding
to a performer.

¥ The Music Theory axis represents the amount of
culturally specific music theory encapsulated in the
instrument, in terms of the possibilities for various tonal
and rhythmical structures, as well as signal processing.
This could typically be scales, chords, arpeggios, or time
signatures.

¥ The Explorability axis represents how much depth the
instrument holds. This factor is critical with regards to
how engaging the instrument is and affects learning curve
and the possibility of flow.

¥ The Required Foreknowledge axis represents the fact that
many systems do not require much musical knowledge in
their design or performance as they contain it already.

¥ The Improvisation axis indicates the degree to which the
instrument lends itself to free improvisation. How
responsive is it, how open for changes in real time
performance and how quickly can it be adapted to those?

¥ The Generality axis denotes how open in expression the
instrument is and how well it copes with the multiplicity
different of musical situations.

¥ The Creative-Simulation axis captures whether the
instrument is novel in terms of interaction, sound and
function or an imitation of established tools and practices.

Obviously, many of these axes would not be relevant in the
analysis of acoustic instruments. The epistemic nature of digital
tools makes such dimension space pertinent in the analysis of
digital musical instruments. The above dimensions address
parameters that are unique to heavily abstract, conceptualized
and symbolically designed musical tools.

4. THE DIMENSION SPACE APPLIED

Below, an attempt will be made to map a few well known
digital musical systems onto the epistemic dimension space.
Naturally, this is a subjective mapping, and as Birnbaum et al.
[2] mention, such mappings would ideally be performed by way
of user surveys. It is appropriate to begin by analyzing
Waisvisz’s instrument The Hands. Firstly, because it is one of
the most well known digital musical instruments, but secondly,
due to Waisvisz’s statement that he regularly “froze” the
development of his instruments in order to gain an in-depth
relationship to them. The analysis of the Hands is divided into
two distinct graphs, one for the general interface (the physical
controller) and the other for the specific instrument (when the
controller is coupled to a mapping and sound engine).

a) The Hands as an interface  b) The Hands as an instrument

c¢) The Voyager d) reacTable

¢) SuperCollider f) ixiQuarks

g) Reaktor h) Reason

Figure 3. Dimension spaces of known environments.

Figure 3a represents the Hands as gestural interface: it is open
for improvisation; it affords large areas for exploration and
there is relatively high degree of musical foreknowledge
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required to design the tool or compose for it. The controller is
very general and could be used in almost any type of music.
From its nature as a sensor device, we see there is little music
theory inscribed in it (a keyboard has much more for example),
and few expressive constraints. Conversely, Figure 3b depicts
the Hands as a musical instrument. Here it is not a neutral
sensor interface anymore [9]. On the dimension space graph,
the music theory has become stronger, there is more autonomy
and expressive constraints have been designed into the system.
It is therefore less general and can be used in fewer musical
contexts. It can still be ideal for improvisation.

Lewis’ Voyager is a generative performance system that
analyses the playing of the human performer and responds
appropriately. As such, it is less an instrument than a co-player.
As seen in Figure 3c, it scores high on improvisation, music
theory and expressive constraints. It is clearly a system that is
designed by Lewis, for Lewis, and would not work for all
musicians, though others, e.g., Evan Parker, have played with it.

The reacTable (Figure 3d), in its current state, is an excellent
improvisational tool and it affords much explorability. It does
not require a strong musical knowledge, nor does it contain
much music theory as its functions is primarily on audio
synthesis, simulating the modular synthesizer (this is why it fits
in the middle of the creative-simulation axis). It is quite
constrained in expressivity; and in the context of generality, it
depends whether we are analyzing the physical interface itself
or its mapping and sound engine.

SuperCollider, represented in Figure 3e, is by many considered
the most expressive and free musical environment available
today. Such freedom naturally comes at the cost of a rather low-
level working space, where much foreknowledge is required. It
also implies certain music theoretical concepts, for example in
the way its Pattern libraries are built. It affords great
explorability, it is very general in its use and scope, and it opens
up to almost infinite fields of creative productions. Naturally,
considering SuperCollider’s openness, it can used in the design
of systems that can be located practically anywhere on all the
axes. An example of a high-level system built in SuperCollider
are the ixiQuarks [8] shown in Figure 3f. This system is built
for live-performance and direct interaction with sound.

Reaktor (Figure 3g) is in many ways related to Max/MSP or
Pure Data in its design. However, the building blocks of
Reaktor are typically on a much higher level than in Max or Pd,
resulting in less expressivity, yet providing a smoother learning
curve. This also means that it is easier for the user to get “good
sounding” patches working quickly, as there is more knowledge
(both musical and signal processing) built into the individual
building blocks than in, for example, Pure Data.

Unlike Reaktor, Reason (Figure 3h) tries to realistically
simulate the rack hardware devices typically found in recording
studios. It is a representational simulator where the screws, the
masking tape (for labeling knobs), and the swinging cables on
the back attempt to create the feeling of the “real thing.” Reason
scores low on improvisation, as it is not really a device for
embodied expressivity. It is highly deterministic and contains
expressive constraints and music theory to a large degree.

The above is a rough analysis of a few selected systems. When
making such analyses, it is important to stress the distinction
between the interface (such as the Hands) or the musical system
(such as SuperCollider), on the one hand, and their instantiation
as an expressive musical system, on the other. The Hands are
not a musical instrument without a sound engine. SuperCollider
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is not an instrument until some system has been designed in it
(except in the case of live coding, where it is an instrument).

S. DISCUSSION

This paper has highlighted the epistemic dimension in digital
musical instruments. Such analysis can inform system designers
who, often unconsciously, inscribe their culturally conditioned
understanding of what music is and how it should be made into
complex digital technologies. This approach can therefore yield
benefits to musical cultures that have difficulties in expressing
themselves with modern digital technologies. The imperative
would be to open up the systems, either by providing the source
code or by making them modular, thus rendering them
adaptable to the diverse musical contexts.

6. CONCLUSION

In this paper, a decision was taken to emphasize the difference
between the phenomenological and the epistemological
approaches through a dialogue with a paper that serves as an
example for the former. Naturally, these two approaches do not
exclude each other; they should be seen as complimentary and
overlapping. And indeed, just as Birnbaum et al. [2] never claim
that their dimension space is final or exhaustive, the one
presented in this paper should not be considered that either, but
rather open for improvement and adapted to context.
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