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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!



VOLTAGE OlvioeR

E xPLotaT (o /

GO +5V
EXPLOLE «
haguno Vo Moo ° },ﬁf Vo
1 'k "
ek(?: b 1Sy :3::: Q-/. 0‘\ Q MODL\LA(-L S\{NNSLI
A;_"—“" fig Vour = __’;t,{)\_’\/w Use A SIMLARC
A — | e - R+ PATLH IV (. PreARIM
N U AL O Conrrg- Vo
| . 1’3 ik
" v ol
i, outhas  Qwwers LeT AV
“p . v Us Use Reuse MoLTARES
ATCHING  To  DiIffeRenT " T0 Do ol THWRS IN
VOLTALE S opn TUE VOLTARE QWL CLACu(L,
O ne Wil AMlow WS TO (N0
IN DUt DIFFea ENT CoNT oL~ 1 l g U L 0o
JHERE A 16 NIGUE  ComfBinaTovS TP ExPiong
SIGNALS To THE ALCOA|THM — 7 _
654536 (UWTM/» ExPLoaTioN &ola

RUNNING Ov  Oulk  ARDWING !



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

Download the Arduino IDE

Windows Installer, for Windows XP and up
Windows zIP file for non admin install

ARDUINO 1.8.10 Windows app Requires Win 8.1 or 10
The open-source Arduino Software (IDE) makes it easy to

write code and upload it to the board. It runs on
Windows, Mac OS X, and Linux. The environment is

written in Java and based on Processing and other open- Mac OS X10.8 Mountain Lion or newer

OO

source software.
This software can be used with any Arduino board. Linux 32 bits
Refer to the Getting Started page for Installation Linux 64 bits

instructions. Linux ARM 32 bits

Linux ARM 64 bits

Release Notes
Source Code
Checksums (sha512)

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

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

Osc 2 Volume VOLUME

0.300 - |||||IIII|||||IIII

SAVE EXPORT BROWSE

OSCILLATORS FEEDBACK

FILTER

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

https://tytel.org/helm/



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

FILES

® © 06 06 06 0 0 0 0 0 0 0 0 0 0 0 0 O O O O O 0 O O 0 O O O O O O 0 O O O O O O O O 0 O O 0 O 0 O O 0 O O O 0 O 0 O O O O 0 O O O O 0 O 0 O O O O 0 O 0 O O 0 O 0 O 0 O O 0 O 0 O 0 0 O O O 0 0 0 0O 0 0 0 0 0 0 o

Workshops this term are at CML! All sessions run 3:30-5:30pm at Critical
Media Lab, located in Communitech, 151 Charles St. W., Kitchener.

Sept. 18th: Deformation - MIDI Balloons: DeformationFiles.zip
Oct. 2nd: Gravity - Shruti Box: GravityFiles.zip

Oct. 23rd: Continuity - Seaboard and Bop Pad: ContinuityFiles.zip
Nov. 6th: Complexity - Modular Synthesis: ComplexityFiles.zip
Nov. 20th: Exploration - Co-play Patch Table: ExplorationFiles.zip

Each session will start with an explanation of a musicl interface and a

gur laptop to be able to
jnstrument!

discussion of its expressivity, followed by a hands-on puild with the sensing
technology being explored, then the opportunity to deelop improvisational

skills through jamming with other participants on the igstruments you've just
built. Make sure to bring your laptop to be able to program and power your

instrument!

Files are available as a ZIP at https://uwtmc.com
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HOOKING UP YOUR CIRCUIT - COMPONENT NAMES
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HOOKING UP YOUR CIRCUIT!
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Start with just your arduino

plugged into the breadboard.
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HOOKING UP YOUR CIRCUIT!
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HOOKING UP YOUR CIRCUIT!
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Connect the RED wire to the

RED power rail.
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Connect the GREEN wire to the

BLUE power rail.



HOOKING UP YOUR CIRCUIT!
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Connect the GND pin on the
arduino to the BLUE power rail.



HOOKING UP YOUR CIRCUIT!
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Connect the VCC pin on the
arduino to the RED power rail.



HOOKING UP YOUR CIRCUIT!
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Connect 4 wires to the AQ, Al, A2,
and A3 pins on your arduino.



HOOKING UP YOUR CIRCUIT!

aaNo DA OX4 1L

5

Make sure you plugged
everything in correctly!




HOOKING UP YOUR CIRCUIT!
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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!
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ON YOUR COMPUTER
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Open “Exploration.ino”

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

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

,

Ex

/
//
//

//
//
//
//

//
//
//
#in
#in

//

int
int
int
int
int
int
int
int
int
int
int
int
int
int
int
int

//

int
int
int
int

Arduino File Edit Sketch Tools Help
© Exploration | Arduino 1.8.7

ploration

Programmed using the knockoff Pro Micro boards - use Arduino/Genuino Micro as board type
Watch out - your board's name might change and you'll have to seelct it again in Tools/Port
after you program it the first time

This program uses a resitor ladder and 4 analog inputs to provide
Generative music a "patch"able environment - think of it

as a modular sythesizer sequencer that sends out MIDI notes
changing the algorithm below will change the music it makes!

Libraries

You need to install both libraries - search for them under Tools/Manage Libraries, and then
search for the word in front of the .h

clude <elapsedMillis.h>

clude <MIDIUSB.h>

Parameters we'll use to control the system output

A =0;
B = 0;
C =0;
D = 0,
AB = 0;
AmB = 0;
AC = 0;
AmC = 0;
AD = 0;
AmD = 0;
BC = 0;
BmC = 0;
BD = 0;
BmD = 0;
CD = 0;
CmD = 0;

MIDI Parameters

voiceAchannel = 0; // Send voice A to Midi Channel 1 (zero-indexed)
voiceBchannel = 1; // Send voice B to Midi Channel 2 (zero-indexed)
voiceCchannel = 2; // Send voice C to Midi Channel 3 (zero-indexed)
CC = 100; // send control change variables on CC 100

/Users/mattborland/ownCloud/TEACHING/UWTMC/Public Sessions/F2019/Session 5 - Exploration/Files/Expl(

Arduino/Genuino Micro on /dev/cu.usbmodemMIDI1


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

LIBRARIES - INSTALL THESE TO ADD FUNCTIONS TO YOUR PROGRAM

@ Arduino File Edit Sketch | Tools Help

/
//
//

//
//
//
//

//
//
//

[ NON ) Auto Format

Archive Sketch
Fix Encoding & Reload

Exploration Manage Libraries... 0981

Serial Monitor M

Programmed using the k P 08L

Watch out - your board’|
after you program it t WIiFi101 Firmware Updater

icro as board type
1t again in Tools/Port

' Board: "Arduino/Genuino Micro"
This program uses a re Port: "/dev/cu.usbmodemMIDI1 (Arduino/Genuino Micro)"
Generative music a "pateE:EEICNGG)

as a modular sythesize Programmer: "AVRISP mkiI"

changing the algorithm ST
Libraries
You need to install both libraries - search for them under Tools/Manage Libraries, and then

search for the word in front of the .h

#include <elapsedMillis.h>
#include <MIDIUSB.h>



LIBRARIES - ELAPSEDMILLIS

Edit Sketch Tools

@ Arduino File

Help

Exploration

// Programmed using the knockoff Pro Micro boards - use Arduino/Genuino Micro as board type
// Watch out - your board's name might change and you'll have to seelct it again in Tools/Port
// after you program it the first time

// This program uses a resitor ladder and 4 analog inputs to provide

+1iva micircr na "natch"ahla anvirvranmant - +hinlk nf 1+
// Genera
// as a m ece Library Manager

Topic  All

// changi Type All elapsedmillis

DMXUSB by DaAwesomeP

// L1 b ra DMXUSB emulates an ENTTEC-compatible DMXKing USB to DMX serial device with one or two universes DMXUSB implements the

// YOU n ENTTEC DMX USB Pro Widget API Specification 1.44 on any serial port. DMXUSB can emulate a single DMX port/universe device like the DMXKing then
USB ultraDMX Micro or a two port/universe device like the DMXKing ultraDMX Pro. Both devices are compatible with the ENTTEC standard.

// searc DMXUSB works with the Open Lighting Architecture (OLA) as a usbserial device. This library requires the elapsedMillis library for all boards except

. the PIRC Teensy.
#-.LnC-I'Ude More info
#include
// Param elapsedMillis by Paul Stoffregen Version 1.0.5 INSTALLED
-i_ nt A = Makes coding responsive sketches easier. When using delay(), your code can not (easily) respond to user input while the delay is happening
. (unless you use interrupts or complex timer code). This library makes this easy by allowing you to create variables (objects) that automatically
1int B = increase as time elapses. It is easy to check if a certain time has elapsed, while your program performs other work or checks for user input.
int C = More info
int D = Select version Install —
int AB =
int AmB
int AC =]
int AmC
int AD =W Close
int AmD =
int BC = 0;
int BmC = 0;
int BD = 0;
int BmD = 0;
int CD = 0;



LIBRARIES - MIDIUSB

@ Arduino File Edit Sketch Tools Help

EXploration \rauino

Exploration

// Programmed using the knockoff Pro Micro boards - use Arduino/Genuino Micro as board type
// Watch out - your board's name might change and you'll have to seelct it again in Tools/Port
// after you program it the first time

// This program uses a resitor ladder and 4 analog inputs to provide
// Generagtrivie mucir n "natrrh"ahla anvi rvanmant - +hink Af i+

Library Manager
// as a n 2@ L22g

// changi Type All Topic Al MIDIUSB |

|
g | MIDIUSB by Gary Grewal, Arduino Version 1.0.4 INSTALLED
/ / L1 b I"Clﬂ Allows an Arduino board with USB capabilites to act as a MIDI instrument over USB.

// You nq | Mereinfo then

// search Select version Install —

#includei
#include |

(D i

// Param
int A
int B
int C =
int D
int A
int A
int A
int A
int AD =
int AmD =
int BC = 0;
int BmC = 0;
int BD = 0;

amd DmN = M.

TSRS | PRSRORPRONON | FRRRON .~ JON o T o~ YU .~ P

Close




PROGRAM YOUR DEVICE - BOARD TYPE

@ Arduino File Edit Sketch | Tools Help

[ NON ) Auto Format
Archive Sketch
Fix Encoding & Reload

Exploration Manage Libraries...

. . ] Boards Manager...
// Programmed using the k Ser!al Monitor .
Serial Plotter

// Watch out - your board' Teensyduino

// after you program it thERILEKEAREHIEICEVELEC, Teensy 3.6
Teensy 3.5
Board: "Arduino/Genuino Micro" Teensy 3.2 / 3.1

// This program uses a reSEEE S Sy RN er R e T e T e T Teensy 3.0
// Generative music a "pateEa:EECRNT Teensy LC

// as a rpodular* sythe§12e Programmer: "AVRISP mkll" Teensy++ 2.0
// changing the algorithm R EI. Teensy 2.0
Arduino AVR Boards
// Libraries Arduino Ydn
// You need to install both libraries - search for them under Tools/ManaW e Wiy el- e Re L)

// search for the word in front of the .h Arduino Duemilanove or Diecimila

#include <elapsedMillis.h> Arduino Nano

#include <MIDIUSB.h> Arduino/Genuino Mega or Mega 2560
Arduino Mega ADK
Arduino Leonardo

// Parameters we'll use to control the system output Arduino Leonardo ETH

int A = 0; v Arduino/Genuino Micro

int B = 0; Arduino Esplora

int C = Q; Arduino Mini

int D = 0; Arduino Ethernet

int AB = 0 Arduino Fio

] ) Arduino BT

int AmB = @; LilyPad Arduino USB

int AC = 0, LilyPad Arduino

int AmC = 0; Arduino Pro or Pro Mini

int AD = 0; Arduino NG or older

amd AmDNN . M. Arg |o RODO ONtro



PROGRAM YOUR DEVICE - PORT

@ Arduino

Sometime this e
Fix Encoding & Reload
name changes after

File Edit Sketch | Tools Help

Exploration Manage Libraries...
Serial Monitor
Serial Plotter

// Programmed using the k
// Watch out - your board'

pTOgTammlng, SO // after you program it t | WIiFi101 Firmware Updater

icro as board type
lt again in Tools/Port

. Board: "Arduino/Genuino Micro" >
d t // This program uses a re Port: "/dev/cu.usbmodemMIDI1 (Arduino/Genuino Micro)" > Serial ports
you may nee 0 // Generative music a "patfeEE:REGRLE) /dev/cu.Bluetooth-Incoming-Port

i ‘ v [dev/cu.usbmodemMIDI1 (Arduino/Genuino Micro
// as a modular sythesize Programmer: "AVRISP mkil" 3 /dev]/ ( / )

reselect this from // changing the algorithm [EESCSSeIIN.

. . // Libraries
tlme to tlme‘ // You need to install both libraries - search for them under Tools/Manage Libraries, and then
// search for the word in front of the .h
#include <elapsedMillis.h>
#include <MIDIUSB.h>

If you get an error

// Parameters we'll use to control the system output

that says “board Al
t f d” Do o
not found” you nt 0 - 0;

should check it’s e = 0

plugged in and
that your port is
selected correctly.



PROGRAM YOUR DEVICE - EXPLORATION.INO

@ Arduino File Edit Sketch Tools Help
@® (] Exploration | Arduino 1.8.7

Exploration

/ Programmed using the knockoff Pro Micro boards - use Arduino/Genuino Micro as board type
// Watch out - your board's name might change and you'll have to seelct it again in Tools/Port

With your arduino // after you program it the first time

// This program uses a resitor ladder and 4 analog inputs to provide
// Generative music a "patch"able environment - think of it

[ ]
plugged ln, press the // as a modular sythesizer sequencer that sends out MIDI notes

// changing the algorithm below will change the music it makes!

ARROW button to /) Libraries

// You need to install both libraries - search for them under Tools/Manage Libraries, and then
// search for the word in front of the .h

Compile the COde and #include <elapsedMillis.h>

#include <MIDIUSB.h>

.
// P t "1 t trol th t tput
send it to the /7 Paranstars e’ 1L use €0 control. the systen outpe

int B = 0;
d : int C = 0;
arauino. int D = 0,
int AB = 0;
int AmB = 0;
int AC = 0Q;
int AmC = 0,
int AD = 0;
int AmD = 0;
int BC = 0;
int BmC = 0;
int BD = 0;
int BmD = 0;
int CD = 0@;
int CmD = 0,

// MIDI Parameters

int voiceAchannel = 0; // Send voice A to Midi Channel 1 (zero-indexed)
int voiceBchannel = 1; // Send voice B to Midi Channel 2 (zero-indexed)
int voiceCchannel = 2; // Send voice C to Midi Channel 3 (zero-indexed)
int CC = 100; // send control change variables on CC 100

/Users/mattborland/ownCloud/TEACHING/UWTMC/Public Sessions/F2019/Session 5 - Exploration/Files/Explq

Arduino/Genuino Micro on /dev/cu.usbmodemMIDI1



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.

|
// You can change which pitch plays by changing these MIDI Note Numbers

// You need to have 16 numbers here. They don't all have to be different, but there
// have to be 16 total.
byte pitch[] = {43, 47, 48, 52, 55, 59, 60, 64, 67, 71, 72, 76, 79, 83, 84, 88},

STANDARD PIANO KEYBOARD

AU ULRUTEHERHLLL

A-1 C7
21 1(|)8

co C1 Cc2 C3 Cc4 C6 C7 Cc8 G8
108 120 127

N
N
E

c8 o 69
co c1o0 G1o

MIDI NOTES httpS.’//@Tl. wzkzpedza OTg/Wlkl/MIDI

Q8 £Q
28 8

60 72
C4 cs
c5 cé

%
Q8 -0
2
288 g
28 2



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

OPEN HELM - SOFTWARE SYNTHESIZER

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

https://tytel.org/helm/


https://tytel.org/helm/

SETUP HELM

Click here to open the

/ menu to select a sound

Pad

<
COA Lofi Soft Pad 1

SAVE EXPORT BROWSE

Factory Presets Arp

User Patches

Bass

0ld Factory Presets Chip

Import Bank

Harsh
Keys
Lead

Percussion

SEX

Bass

Guthman

Keys

Lead

Pad

SEX

Factory Presets

Cris Owl Alvarez

Helm

VOLUME

(a
o
<C  FREQUENCY

CM Epic

CM Soothing

CM Stars

COA Ambient Metallic

COA Broken 0ld Analog

COA Crispy Pad Organ

COA Digital Enigma

COA Digital Wind Ensemble 1
COA Digital Wind Ensemble 2
COA Hard Brass Synth Ensemble

COA Lofi Soft Pad 2
COA Lofi Soft Pad 3
COA Pulsating Pad

COA Resonant Pad

COA Sad Scifi Strings 1

Save Patch As Delete Patch

GATE OCTAVES  PATTERN

Cris Owl Alvarez

Factory Presets

CC-BY

X

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

Try different sounds,
then click done.



SETUP HELM
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Make sure the filter
1s 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”
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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

Click the HELMet
to get this dialog
to open.

Matt Tytel

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




