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Abstract interesting, observations that originally sparked interest

In this paper we challenge the assumption that an elec-
tronic instrument consists solely of an interface and a
sound generator. We emphasise the importance of the
mapping between input parameters and system parame-
ters, and claim that this can define the very essence of an
instrument.
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ELECTRONIC INSTRUMENTS AND THE
MAPPING LAYER

In an acoustic instrument, the playing interface is inher-
ently bound up with the sound source. A violin's string
is both part of the control mechanism and the sound
generator. Since they are inseparable, the connections
between the two are complex, subtle and determined by
physical laws. With electronic and computer instru-
ments, the situation is dramatically different. The inter-
face is usually a completely separate piece of equipment
from the sound source. This means that the relationship
between them has to be defined. The art of connecting
these two, traditionally inseparable, components of a
real-time musical system (an art known as mapping) is
not trivial. Indeed this paper hopes to stress that by
altering the mapping, even keeping the interface and
sound source constant, the entire character of the instru-
ment is changed. Moreover, the psychological and emo-
tional response elicited from the performer is determined
to a great degree by the mapping.

THE IMPORTANCE OF MAPPING

In this section we emphasise the dramatic effect that the
style of mapping can have on 'bringing an interface to
life'. We focus on our own experience in designing digi-
tal musical instruments and comment on several previ-
ous designs. An extensive review of the available litera-
ture on mapping in computer music has been presented
by the authors in [6], [16] and [17].

Informal Observations

The first author has carried out a number of experiments
into mapping. The more formal of these have been pre-
sented in detail in [5] and [3], and are summarised later
in this paper. Let us begin with some rather simple, yet

in this subject. We have retained the first person writ-
ing style to denote that these are informal, personal re-
flections.

The Accidental Theremin

Several years ago I was invited to test out some final
university projects in their prototype form in the lab.
One of them was a recreation of a Theremin with mod-
ern electronic circuitry. What was particularly unusual
about this was that a wiring mistake by the student
meant that the 'volume' antenna only worked when your
hand was moving. In other words the sound was only
heard when there was a rate-of-change of position, rather
than the traditional position-only control. It was unex-
pectedly exciting to play. The volume hand needed to
keep moving back and forth, rather like bowing an in-
visible violin. I noted the effect that this had on myself
and the other impromptu players in the room. Because
of the need to keep moving, it felt as if your own energy
was directly responsible for the sound. = When you
stopped, it stopped. The subtleties of the bowing
movement gave a complex texture to the amplitude. We
were 'hooked'. It took rather a long time to prise each
person away from the instrument, as it was so engaging.
I returned in a week's time and noted the irony that the
'mistake’ had been corrected, deleted from the student's
notes, and the traditional form of the instrument imple-
mented.

Two Sliders and Two Sound Parameters

The above observation caused me to think about the
psychological effect on the human player of 'engage-
ment' with an instrument.
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Figure 1. Simple Mapping for Experiment 1
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(and theplayability) of anelectronicinstrument by its
performer. What we know is that it isvary important
layer, and one thanhust not beoverlooked bythe de-
signers of new instruments.
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