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FANTASTIC INSTRUMENTS AND HOW TO PLAY THEM 

Six years ago I made my first musical instrument design (the 
hybrid acoustic chordophone ‘Mixichord’). I have been fascinated 
by music and electro-mechanical contraptions since I was a kid - 
instrument making seems like a logical culmination. Since then 
my taste for music has shifted (or rather, expanded) towards 
electronic genres as well, so it makes only sense that I broaden 
my horizon to electronic instruments as well - which gives me so 
much more possibilities to invent new and convoluted noise 
producing constructions. 

The main question in this document is of course: what am I 
researching? As with any scientific experimental setup, that is 
hard to strictly define beforehand. However, I can perfectly 
well define a framework based on a research question and an 
overal context. First and foremost I want not only invent 
instruments, I also want to play them or have others play them. 
I have to confess that I am no musician. Period. I can make some 
cool synthesizer tunes, play some piano, but I am no multi-
instrumentalistic virtuoso (oh and I hate DAWs). Although that 
is unfortunate, limitations make one creative. Therefore my goal 
or question in this research is twofold: (1) can I make new 
(electronic) instruments that are innovative, novel and 
transcend traditional boundaries? and (2) can I devise intuitive 
ways to play these instruments such that they play themselves? 

Now that we have the question down, it is time to create the 
right context and define some of the terms above that I have put 
in italics. In this context, an instrument is a composition much 
like a piece of music is. One of the interesting properties of 
electronic instruments, is that the sound source, controller and 
modulator do not necessarily have to be part of the same device. 
To clarify these terms with an example, on a piano the sounds 
source is the strings and hammers, the controller is the 
keyboard/pedal board and the/a modulator is the cabinet that 
adds a certain timbre to the sound. An electronic instrument can 
have not only much more separation, but it can also consist of 
many sound sources, modulators and controllers. This is part of 
what makes them so exciting, but also hugely complex. For my 
research I want to treat the instruments that I will be creating 
together as one big polyphonic organism, where the emphasis is 
placed on interconnectedness and synergy. 

To play an instrument is to enter a score or composition into 
it, that leads to sound being produced. This can either be 
realtime (such as playing in the traditional sense) or 
programmed (such as a sequencer). But exactly how fine should 



the granularity of entering ‘music’ be? To demonstrate the 
entire spectrum: one could enter music defining waveforms over 
time, including formants, harmonics etc. This would be very 
finely grained control. Pressing ‘play’ on a tape recorder is 
also entering information and getting sound in return, but it is 
very coarsely grained. So why are we mostly stuck in the 
traditional note-by-note level of granularity? For my research, 
I want to stretch this definition as far as it goes. For example 
by experimenting with self-generating compositions, fractal 
music, feedback loops and machine-learned music. 

The rest of this proposal is in Q&A-style for brevity. 

SKETCH #1: PARAMETRIC HORN SYNTHESIZER 

In subtractive synthesis, sound is sculpted by generating a 
waveform with many harmonics after which the unwanted parts of 
the sound are removed by applying filters and envelopes. The 
same principle is used for the parametric horn, albeit 
completely in the physical domain. The instrument uses a speaker 
as sound source, generating a sound with complex harmonics into 
a horn-like construction. I have had the idea of a configurable 
horned instrument for a long time, but it is hard to conceive a 
construction that would work in 3D and still be rigid enough to 
deflect sound waves. The parametric ‘horn’ is therefore 
essentially a set of movable waveguides that is constrained to 
one plane. The mechanism of horn-loading is two-fold: it enables 
impedance-matching between the membrane and the column of air 
that is now constricted, allowing increased power transfer from 
speaker to air in certain frequency regions. Secondly it reacts 
as a resonance chamber, emphasizing certain frequencies while 
cancelling out others. 
Figure 1 and 2 show sketches of the parametric horn. The length 
and material of the waveguides have yet to be determined.  

SKETCH #2: POLYNOMIAL SEQUENCES 

Short sequences and loops are an important part of some music 
genres, but can also be used in complex soundscapes. Polynomial 
sequence generation can be used a means of quickly generating 
quasi-melodic sequences during live performances of sound 
scapes. The general idea comes from curve-fitting or polynomial 
regression, which tries to fit a polynomial equation to a given 
set of points. Here the points are notes provided by the 
performer. Based on the resulting curve, the ‘missing notes’ are 
interpolated. Figure 3 shows four 8-step sequences where 1, 2, 2 
and 3 notes were given by the user (shown in blue). Figure 4 
shows a mock-up of a possible synthesizer module that adds this 
functionality to a regular sequencer. Arguably, 8 steps limit 
the idea somewhat. Therefore the device should be configurable 
to to only affect every 2nd or every 4th note, creating 16 or 32 
step sequences as a result. 



HOW DOES THIS RELATE TO THE A/S CURRICULUM?  

Well, first and foremost there are plenty sound-related courses 
in the study, as well as a lab dedicated to music/sound and 
obviously, instrument making probably fits well in a study that 
is part of the Royal Conservatoire. However, the most important 
connection with A/S is the fact that scientific methodology is 
very important to my projects. Moreover, the level of ‘meta 
thinking’ that I know of A/S fits particularly well with the 
ideas that I described on how I want to re-think playing. 

WHO COULD HELP ME WITH THIS PROJECT? 

This is of course very hard to say. Since my projects have a 
high ‘electronic music content’, Robert Pravda seems like an 
obvious choice. There is however, also a large part ‘designing’ 
and ‘constructing’. From past experience I know I can talk well 
with Cocky Eek about my art, so I would also consider her (if it 
is not too far out of her area of interest). Kasper van der 
Horst also comes to mind for all three aspects I think. 

WHAT MATERIALS/FACILITIES WOULD BE NEEDED? 

The KABK wood and metal workshops were the first love of my 
life, so I will probably be spending some time there to 
construct my projects. Furthermore I am still somewhat lacking 
in the electronics department (despite my minor EE) so I will 
need help with that as well. Required materials will vary 
greatly from one instrument to the other. I am quite an 
experienced woodworker so wood will probably play a large part 
in it. As always, I will have to be creative to design my ideas 
in such way that I can actually afford the required materials 
myself. 

WHAT DO I HOPE TO ACHIEVE? 

I realize that some goals in this proposal are a bit ambitious, 
as I want to make both instruments and ways of composing for 
them and playing those compositions. Let me be clear that the 
part of building new instruments takes absolute precedence over 
the rest. In the ideal case, I would like to build four to six 
devices over the course of two years, creating a mixture of 
interesting sound sources, controllers and modulators. As a 
final product I would like to be able to perform interesting, 
novel soundscapes live on my own instruments. Perhaps it is a 
good idea to invite other people/fellow students to help or join 
at some point in order to ensure that the actual musical part 
can work out. 
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