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1. Introduction

The project was to cre-

ate a Sound Synthesizer 4\ 1\/LATL1AB®
in MATLAB using tech-

niques and methods

inspired by existing technology used in analog and
digital electronics. A side goal was also to connect
a MIDI keyboard so that it can be used like an in-
strument.

The resulting MATLAB program could be used to
learn sound synthesis or to experiment with new
sounds as it gives absolute and clear control over
the sound parameters.

2. Aims & Objectives

- Understanding fundamentals of notes in music

- Investigating different waveforms, their harmonic
content, and sound volume shaping

- Research analog, digital, and hybrid circuitry used
in sound synthesis

- Test MIDI keyboard and sound waves modulation
in MATLAB

- Build a working prototype sound synthesizer in
MATLAB

- Conclude findings and future improvements
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3. Research

The research firstly explored fundamentals of
notes, their names and placement on a MIDI key-

board ™.
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It then looked into different wave-

forms and their harmonic compo-
nents that are either added, or
removed based on synthesizing

1 2 3 4 5 6 7 8 9 10 Harmonic

»>

technique .

number

Fundamental

Project also has looked into electronic cir-
cuits that allows converting one waveform
to another or create a completely new
waveform shape from scratch 13

Moving on to shaping the volume of a
sound using sound envelopes which differ-
entiate instruments from one another .
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Lastly, it looked into arranging techniques
that shows how to use waveforms, enve-

lopes, and frequencies to make new sounds
[2]

4. Testing

To make sure everything
works as intendent testing in
MATLAB was done for each
component independently:
MIDI keyboard, waveforms,

sound envelopes, and more.

The components were then
combined into a final proto-
types using arranging tech-
niques. Prototypes take
notes from MIDI keyboard,

shape the sound accordingly,
and then outputs through speakers.
< Figure 1 \
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5. Conclusion

The project was a success as Aims & Objectives were met and
sound synthesizer in MATLAB works as intendent.

However, there is a lot of space for improvements in terms of
note durations, advanced filters, arranging techniques, and
more.




