
EXPLORATION
UWTMC

Matt Borland - 2019



WE’RE MAKING AN INSTRUMENT THAT MAKES USERS EXPLORE A MUSICAL SPACE

We’ll use a voltage divider and a “patching” paradigm to send sequences of MIDI 
data to our computer which we’ll turn into sound with a software synthesizer! 





DOWNLOADS

You need two pieces of software. Both are free and multi-platform!

https://tytel.org/helm/

Helm - a software synthesizer 
to make musical sounds with 
your computer.

https://www.arduino.cc/en/Main/Software

Arduino IDE - a software 
platform used to program 
your microcontroller.

https://tytel.org/helm/
https://www.arduino.cc/en/Main/Software


FILES

Files are available as a ZIP at https://uwtmc.com

https://uwtmc.com


HOOKING UP YOUR CIRCUIT - COMPONENT NAMES

Voltage Divider
Arduino

“Patch Cables”



HOOKING UP YOUR CIRCUIT!

Start with just your arduino 
plugged into the breadboard.



HOOKING UP YOUR CIRCUIT!

Plug in your 
voltage divider to 

the breadboard as 
shown. Be careful 

to align it as 
shown.



HOOKING UP YOUR CIRCUIT!

Connect the GREEN wire to the 
BLUE power rail.

Connect the RED wire to the 
RED power rail.



HOOKING UP YOUR CIRCUIT!

Connect the GND pin on the 
arduino to the BLUE power rail.



HOOKING UP YOUR CIRCUIT!

Connect the VCC pin on the 
arduino to the RED power rail.



HOOKING UP YOUR CIRCUIT!

Connect 4 wires to the A0, A1, A2, 
and A3 pins on your arduino.



HOOKING UP YOUR CIRCUIT!

Make sure you plugged 
everything in correctly!



HOOKING UP YOUR CIRCUIT!

Connect the other ends of those 4 wires to any of the 15 pins of the voltage divider. It doesn’t 
matter which ones you use. Changing which pins these 4 wires are connected to on the voltage 

divider will change the way the instrument sends MIDI messages to your computer.



SAFETY CHECK!

BEFORE PLUGGING THE 
USB CABLE INTO YOUR 
COMPUTER GET MATT TO 
CHECK YOUR BOARD SO 
YOU KNOW IT’S SAFE AND 
NOTHING WILL BREAK!



PLUG IN THE USB CABLE, THEN GO PROGRAM IT!



ON YOUR COMPUTER

Open “Exploration.ino”

https://www.arduino.cc/en/Main/Software

Arduino IDE - a software 
platform used to program 
your microcontroller.

https://www.arduino.cc/en/Main/Software


LIBRARIES - INSTALL THESE TO ADD FUNCTIONS TO YOUR PROGRAM



LIBRARIES - ELAPSEDMILLIS



LIBRARIES - MIDIUSB



PROGRAM YOUR DEVICE - BOARD TYPE



PROGRAM YOUR DEVICE - PORT

Sometime this 
name changes after 
programming, so 
you may need to 
reselect this from 
time to time. 

If you get an error 
that says “board 
not found” you 
should check it’s 
plugged in and 
that your port is 
selected correctly.



PROGRAM YOUR DEVICE - EXPLORATION.INO

With your arduino 
plugged in, press the 
ARROW button to 
compile the code and 
send it to the 
arduino.



CHANGE YOUR NOTES!
There is a set of 16 notes that the instrument will pick from. You can change these 
notes to change the key or harmonies that are created. You don’t have to have 16 
unique notes, they can all be the same, or can be repeated. 

YOU DO HAVE TO HAVE 16 NOTES or the code might break and cause an error 
that crashes your instrument.

https://en.wikipedia.org/wiki/MIDI

https://en.wikipedia.org/wiki/MIDI


OPEN HELM - SOFTWARE SYNTHESIZER

https://tytel.org/helm/

Helm - a software synthesizer 
to make musical sounds with 
your computer.

https://tytel.org/helm/


SETUP HELM

Click here to open the 
menu to select a sound

Try different sounds, 
then click done.

Make sure your 
laptop’s speakers are 
on and turned up!



SETUP HELM

Make sure the filter 
is on - it shouldn’t be 
greyed out. If it is 
greyed out, click the 
ON button here.

Right Click the bar 
below the filter, then 
click “Learn MIDI 
Assignment”



SETUP HELM

You should see the filter 
peak move back and 
forth if you have wires 
plugged in anywhere 
other than having all 
four in the left most pin 
of the voltage divider!

You should see the keys 
of the piano lighting up 
from time to time.



NOT WORKING? CHECK THE MIDI PORT

You should see 
“Arduino Micro” 
as a MIDI input, 
with a yellow box 
showing it is 
selected.

Click the HELMet 
to get this dialog 
to open.


