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The Assignment for Undergraduate Students 
 
You will work in pairs on this program. Both students in a pair will get the same score on the program, 
unless it becomes clear that a student took a "free ride." 
 
Please try to work as a balanced team. Both of you should be active and involved. Neither of you should 
dominate the pair and do all the work. You'll need to find times to work together outside of class. I don't 
want you to divide up the work and say "you do this and you do that." I don't want one of you to do the 
writeup and one do the programming. You both should be involved in both parts. I want you to discuss 
the problem and the implementation and work out the logic and the code together in person. 
 
Your challenge is to create two pieces of meditative music with interesting frequency components. We 
will listen closely to an example piece of music called Insight by Jeffrey Thompson.  
 

 
 
You can get the Insight.wav file from the drop box I shared with you. See also 
https://www.soundstrue.com/store/jeffrey-thompson-5379.html  
 
In the evaluation of your project for a grade, your process of making the music and your explanation of 
the process in a written report will be more important than your final product (although it's always nice 
to have a pleasing final product). 
 
I want you to apply to your sound as many of the concepts and algorithms as possible from what you 
learned in the assigned reading. 
 
You will work at two levels of abstraction using two different platforms on which you'll construct two 
pieces of music: 
 

https://www.soundstrue.com/store/jeffrey-thompson-5379.html


1. One piece of music will be made at a high level of abstraction using software samplers and 
synthesizers of your choice. 
 
2. The other piece of music will be made using either MATLAB or Sonic Pi – your choice. 
 
Here are some concepts and algorithms you can apply: 
 

 Choose (or make "by hand") sine waves or non-sinusoidal waves of different frequencies. 

 Add together the waveforms you create, or append one after the other. 

 Apply high, low, bandpass, or bandstop filters. 

 Apply LFOs (low frequency oscillators) to any property of a sound – e.g. frequency, amplitude, 
phase or filter of a sound. 

 Apply an amplitude envelope. 

 Apply reverb, flange, or another special effect. 

 Make a bell sound. 

 Add sampled sounds from a sampler. 

 Create loops. 

 Add noise of various types 

 Add recorded sound 

 Use a Fourier transform to display frequency components of a segment of sound you have made 
 
If you work in MATLAB, you can export your sound samples and import them into Adobe Audition for 
further processing. 
 
Music is created and played on the fly in Sonic Pi. You should figure out a way to save or record your 
Sonic Pi creation into a .wav file so that you can read it into Audition for further processing. 
 
As you create your music, capture screen shots of your process and take notes on what you do. You can 
take screen shots of code; frequency analysis or spectral views from Audition; graphs created in MATLAB 
of Fourier transforms; and so forth. 
 
What to turn in: Two .wav files, each at least one minute long, and a Word file with the writeup. The 
writeup will probably be at least five pages or so, if it has screen shots in it. 
 
Additional Assignment for Graduate Students: 
 
Write your own Fourier transform in either Java or C++.  
Input: Size of Fourier transform window; how many seconds to analyze 
Output: Graphs of the transform windows for the number of seconds analyzed 
  



How to Proceed with your Final Project 
 

1. First, read the description of the assignment above. 
 
2. Download and install Adobe Audition from software.wfu.edu. Click on Students and then go to the 
Adobe Creative Cloud to get Audition. 
 
3. In Audition, open Insight (Theta).wav, which I put in the drop box for you. Listen closely to the 
sections from time 12:40 to 13:40, 14:00 to 15:15, and 15:45 to the end. The best way to look at the 
sound is like this: 

 Change the file to mono so you have only one track to see. Do this by going to the Edit menu 
and selecting Convert Sample Type, and then change to mono: 

 

 
 

 Open the Spectral Frequency Display from the View menu. You may also want a Frequency 
Analysis view, which you get from the Window menu. 

 Zoom in horizontally with the magnifying glass tool until your view looks something like the one 
below.  

 



 Listen to the music in two ways:  
o With your eyes closed, try to separate and identify the frequency components.  
o Watch the spectral view as you listen, using this view to help you analyze the 

frequencies you hear. 

 The goal of your project is to create pieces of music modeled after this kind of ambient, 
meditative music. 
 

4. Choose a partner. You will both need to work on the same platform, either Mac or PC. 
 
5. Understand the difference between recorded digital audio and MIDI. See Section 1.4.2 
http://digitalsoundandmusic.com/chapters/ch1/#142_Digital_Audio_vs_MIDI, Section 6.1.2 
http://digitalsoundandmusic.com/chapters/ch6/#612_MIDI_Components, and Section 6.1.3 
http://digitalsoundandmusic.com/6-1-3-midi-data-compared-to-digital-audio/ in Digital Sound and 
Music.  
Also, in the context of MIDI, understand the difference between a sampler and a synthesizer. See 
Section 6.1.6 http://digitalsoundandmusic.com/chapters/ch6/#616_Synthesizers_vs_Samplers. 
 
6. Find a sequencer and at least one synthesizer that you can use for your first musical piece. A 
sequencer provides the software interface for creating a MIDI file. A synthesizer creates the sounds that 
you define in the form of patches. 
 
Sequencers 
Windows:  
You could try Anvil Studio at https://www.anvilstudio.com/  
Mac: 
For the Mac you could use Garage Band, but you'll want to install a synthesizer plugin. The synthesizers 
that are installed with Garage Band don't give you much control over the parameters. They are already 
programmed to sound like certain instruments and effects. 
 
You're welcome to look for other sequencers and use the one of your choice. 
 
Synthesizers 
You could try TAL Noisemaker from this list of freeware synths: 
http://www.musictech.net/2016/10/best-freeware-synths/. It works for either Mac or PC. 
 
Windows: 
Download the TAL Noisemaker installation program, unzip it, and install the 32-bit version. Make a note 
of where you've installed the plug-in file, which is called TAL-NoiseMaker.dll. For example, I installed 
mine in C:\Program Files (x86)\Steinberg\VstPlugins.  
 
After installing the Anvil sequencer and the TAL synth, start the sequencer by going to Programs/Anvil 
Studio/Anvil Studio 32-bit. To make an instrument take point to the synth, double click on the Device 
column of the track. 
 

http://digitalsoundandmusic.com/chapters/ch1/#142_Digital_Audio_vs_MIDI
http://digitalsoundandmusic.com/chapters/ch6/#612_MIDI_Components
http://digitalsoundandmusic.com/6-1-3-midi-data-compared-to-digital-audio/
http://digitalsoundandmusic.com/chapters/ch6/#616_Synthesizers_vs_Samplers
https://www.anvilstudio.com/
http://www.musictech.net/2016/10/best-freeware-synths/


 
 
On the Synthesizer menu, choose Add new VST-instrument, and choose the TAL synth. 
 

 
 
 



 
 
 
Mac using Garage Band: 
The synths with Garage Band are already programmed to simulate certain instruments or effects, which 
doesn't allow you to work at a low enough level of abstraction for this project. You need to install a plugin 
like the TAL Noisemaker (or work in Logic Pro on the Mac, if you have access to it). 
 
If you want to use the TAL Noisemaker synth with Garage Band, download and install the TAL-
NoiseMaker.dll in the /Library/Audio/Plugins/VST folder. Then you need to associate an Instrument Track 
with this synth. Open an empty Garage Band project. Create a Software Instrument Track.  
Select the track and click on the Smart Controls button (the third button moving from left to right at the 

top of the Garage Band window). Click on the information (i) button in the Smart Controls panel. Then 
click the drop-down arrow on Plugins.  
 

 



 
Under Plugins, set the instrument plugin to be the TAL-Noisemaker. 
 

 
 
You can use whatever synth you like, as long as it lets you work at a low level of abstraction, choosing you 
basic waveform (saw, triangle, sine, etc.) and allowing you to apply filters, LFOs, and amplitude envelopes. 
 
Now you're ready to try making one or more synthesizer patches with the synthesizer, and then use the 
sequencer to choose notes to play with the patches. 
 
7. Download and install the programming language called Sonic Pi, along with its user manual from 
http://sonic-pi.net/. Look at the sample program, TransmissionAmbientMusic.txt that I stored with the 
assignment on Sakai. You can cut and paste the text into a Sonic Pi buffer and play it. You can also watch 
these pieces being actively coded and played at the links below: 
 
https://gist.github.com/Nanomancer/c6... 
https://gist.github.com/mbutz/324f11f... 
 
8. Review your notes on MATLAB and how you create different sine and non-sinusoidal waveforms, 
since this is how you would begin if you choose to work in MATLAB. See also Section 2.3.3 and 2.3.4 in 
Digital Sound and Music at 
http://digitalsoundandmusic.com/chapters/ch2/#233_Modeling_Sound_in_MATLAB and 
http://digitalsoundandmusic.com/2-3-4-reading-and-writing-wav-files-in-matlab/. 
 
9. Choose between MATLAB or Sonic Pi as the software environment for your second piece of music.  
 
10. Design and create your music, making a record of your process in a Word document. As you work, 
take screen captures and write explanations of your design and implementation process. 
  

http://sonic-pi.net/
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http://digitalsoundandmusic.com/chapters/ch2/#233_Modeling_Sound_in_MATLAB
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