XpNoeLg TG TAATQPOPUAS CtVOLYTOU
VALoULKOU Arduino oTtig oUyXpoveg

SLASPAOTIKEG TEXVES KAL TT) LOVOLKT)
Snuovpyla

OiAunog Oeoxapidng

T etvol To Arduino

* Mua mAatdoppa ‘puoikn¢ mTAnpodopLkAc’ avolxtol KWLKa
AvolxtoU KWK WG TIPOG TO AOYLOWLKO KL TO UALKO TOU
‘duoikn mAnpodopkn’ (physical computing)... XU

mavtayou mapouca MANPodopLKr, adpatn MANPodOPLKH, VORovVTa
nieptBaiovia, EEUTIVAL QVTIKEIHEVA, SLASPACTIKA CUCTHUATA. .

* Mta NAEKTPOVLKN TIAOKETA, €VA TIPOYPOLUATLOTLKO
niepBaAlov, pa prrocodia avamTuéng UALOULKOU...

* 'Eva¢ HUIKPOG UTIOAOYLOTHG TIOU UTIOPELTE VO TIPOYPAUUOTIOETE
AOUAEVEL QUTOVOUA I ETUKOWWVEL UE AAAEG GUOKEUEG
(urtoAoyLoTég, kKivntd TnAédwva...)
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T etvor To Arduino

* ‘AloBavetal’ to meptBaiiov (puolkog kKdopoc) Aappavovtag
onuata e.06dou amno Sladopoug alebnTApeg

© KoL TO ‘emnpealel’ eAéyxovtag Y. AXoug, dwTa, LOTEP Kal
OAAEG CUOKEUEC

T etvol To Arduino

Texvika xapaktnplotika (Arduino Uno)

* Wnolakeg eicodot/é€obol (1/0) 14 (oL 6 prtopouv va
Xpnotuomnotnbouv cav
PWM* £€obol)

* AvaAoyLKEC elcobol 6
* Mvnun Flash 32 KB
* Taxutnta enetepyaotn 16 MHZ (... ~= évav H/Y tou “90)

* = TIPAKTLKA AVAAOYLKEG £€060L
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T etvor To Arduino

MNw¢ to mpoypappatilovs;
* [pAdoUuE TO MPOYPALO OTOV UTIOAOYLOTH LG
* To doptwvoupe oto Arduino

* To Arduino pmopel va xpnotpomnotnBet autovoua

N oav dtemadn (interface) petafd Tou uTTOAOYLOTH Kol TOU GUGCLKOU
KOOHOU

Aoylopuko Arduino

®@E O =

; | P upload to board
compile
(Veriﬂ) int ledPin = 13; LED connected to digital pin 13
oid setup() {
pintode(ledPin, OUTPUT); sets the digital pin as output

rite(ledPin, HIGH); / sets the LED on
80) 3 ts f c
c Irite{ledPin, LOW);
deLay (1068) ;

Binary sketch size: 4294 bytes (of a 7168 byte maximum)

7
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Arduino & Processing

http://processing.org

‘Eva e0XpNOTO MPOYPOUUATLOTIKO TIEPLBAANOV YL ELKOVA KO
Bivteo

* 1610 ypadkd meptBaAAov kat apopota dthocodio aAAd Aiyo
Sladopetikn yYAwooo

H mmAaketa Arduino

Yrdpxouv oAAEG tapallayEC TnG Baotkig mAakétag Arduino pe Stadopég
oto péyebog, Tov apldud sloodwv/e€d6wy, e aclppatn cuvdeotpotnta (wifi,
bluetooth), HEPLIKEC e EVOWUATWHEVOUG ALOONTHPEG...

* ... MOAAG ‘LOVTEAA’ (Kot TTOMEG PAPKEG)

° ... Kamowa pmo
Lilypad)
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http://processing.org
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H mAaketa Arduino

E Analog 1n
5UGnd 9y @12345

analog input

H mmAaketa Arduino

digital /O

test Vs \a
[LED™ eceseses ssessscse
V%?¥}?9a 76543210 power
a Digital FE LED
e HE Arduino :Z

E http//arduino.berlios.de 3] e

L= o4

a TITTT L Q e @ Qo

- IC
D1 \

EE 1 c1 { reset

button
e g POWER Analog in

| | 5V Gnd 9V 012345

| - = @ -0 000000

analog inputs




4/21/21

Pnplako kat Avodoyiko onua

* Wnolakd — poévo dvo tpgg: On/Off, 0/1
* AvaAoyiko — MoAAEG (AMELPEC;) TIUEC

one on
zero mcﬁ
200

200 /W

0
2|

To Arduino oTig SlaSpacTIKES TEXVES, T
LLOUOLKN KOL TO LOVGIKA OpYyova

Zav Stemadn yla alodntnipeg (sensor interface)

* Aoppavel onpato oo Toug alodNnTHPES KAl TA OTEAVEL GTOV UTTOAOYLOTH
WOTE VA T XPNOLUOTIOL|COUE 0AV GALOTA EAEYXOU YLOL TIOAPAUETPOUG TOU
fXOou TIx.

SENSORS tfgorom&b”;’i SYNTHESIZERS

AL

S
A
LS

Linux

LEEE

* OLUTIOAOYLOTEG SEV TO “EXOUV” TTPAYUATLKA LIE TOV OVOAOYLKO KOGO
o ... Ta (Yevto*)katadépvouv Opwe e Pndlomoinon
* KBavtiopde = Selypata tou avaloyLKoU GAOTOG O TAKTA XPOVIKA SlaoThpaTa




4/21/21

AloOnmpeg

MetatpEmnouv KAmolo puaolko peyebog oe
NAEKTPLOUO
My. éva pikpodwvo eival évag ‘alcbntnpag’ NXNTIKWY
KUMMUATWY
Mepikol cuvnBLlopévol alodntrpeg
Migon (Force Sensitive Resistor - FSR)

Kpouaon (piezo) @)
Kauypn f

Anootaon (umépuBpec, ultrasound) & ﬁ
L]

Oepuokpaacia
dwrtewvotnta (bwrtoavtiotacn)
Erutayuveon, mpocovatoAlopog (accelerometer, gyroscope)

Blopetpikoi, my. eykepalikd kUpata (EEG) Q
J‘/ ,

Emavénuéva povokd 6pyava (augmented
instruments)

‘Napadootakd’ dpyava pe auEnUEVES SuUVATOTNTEG LECW TNG
XPong aodntipwv

Matthew Burtner: "Metasax”, Neal Farwell: "Adapted Trombone"




YBp1dkd, HAekTpo-akouoTikd Opyava

Bent Leather Band: Serpentine Basoon

EAeyktég (controllers)

... NMou potalouv pe ‘mopadootkd’ LouaoLKd opyava

Dan Overholt: "Overtone Violin”
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EAeyktég (controllers)

... H eunveuopévol amod pouoikd opyava

Dan Trueman: "BoSSA - bowed-sensored-speaker array"

EAeyktég (controllers)

‘EVOAAOKTIKG’ LOUGCLKA Opyaval

Seaboard Alphashpere

Gil Weinberg: "Beatbugs"
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To Arduino oTig SIaSPAOTIKES TEXVES, TN
LOVGLKT) KOIL TOL LOVG LKA Opyova

 Zav Slenadn yla evepyomolntég (actuator interface)

Pourmortikol ‘epunveutec

To Arduino oTig SlaSpacTIKES TEXVES, T
LLOUOLKN KOL TO LOVGIKA OpYyova

* Y& SLOSPAOCTIKEG
EVKATOUOTAOCELS

Autopoiesis 2000 by Ken Rinaldo at the Kiasma Museum in Helsinki Finland
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MIA ITPAKTIKH EIZAT'QI'H XTO ARDUINO

Metagpoptwon (upload) Aoylopikol oto
Arduino

* KateBalete to Arduino Desktop IDE Swpedv amno tn oeAida arduino.cc kot
To eykaBblotate

* https://www.arduino.cc/en/Guide
3tn 8eLd mMAeupd tng oehidag, Seite Tig 06nyieg yia to LovTéNo oag

11


https://www.arduino.cc/en/Guide

Metagoptwon (upload) Aoylopikov oTto
Arduino

* Emu\éyete To povtéNo Tou Arduino oag

® Arduino File Edit Sketch Help
8 .0 0 Blink | Arduini  Auto Format
Archive Sketch
Fix Encoding & Reload
Serial Monitor

Serial Plotter
LE f i Board: "Arduino/Genuino Uno" Boards Mana
LE fort Arduino AVR Boards
5 Get Board Info S
A Arduino Yin
< Programmer: "AVRISP mkil" >
Burn Bootloader Arduino Duemilanove or Diecimila

Arduino Nano

Arduino/Genuino Mega or Mega 2560
Arduino Mega ADK

Arduino Leonardo

Arduino/Genuino Micro

Arduino Esplora

/7 the setup function runs once when you press reset or power the board
void setup() {

// initialize digital pin 13 as an output. Arduino Mini
pindode(13, OUTPUT); Arduino Ethernet
Arduino Fio
// the loop function runs over and over again forever Arduino BT

“atgiremmy : (13, HIGH);  // turn the LED on (HIGH is the voltage level) Ulypad riine 838
digitalWrite(13, HIGH); urn the LED on is the voltage Leve i .
delay(1000); // wait for a second LilyPad Arduino
digitalWrite(13, LON);  // turn the LED off by making the voltage LON Arduino Pro or Pro Mini

Arduino NG or older
Arduino Robot Control
Arduino Robot Motor
Arduino Gemma

Metagoptwon (upload) Aoylopikov oto
Arduino

* Yuvdéete To arduino oTov UTTOAOYLOTH LE Usb

* 2TO AOYLOULKO TOU €TUAEYETE TN BUpa (port) mou eival
ouvbebdepévo To arduino

H @uaotkn cuvdeon umopet va eivat usb aAAd 0TV TPAYUOTIKOTATA TO

arduino emkotvwvel Pe ToV UTTOAOYLOTH e OgLpLako (serial)

TPpWTOKoAO
it Sketch Help. A A\ ¥ BE O%R D
Blink | Arduil  Auto Format ®T

Archive Sketch
Fix Encoding & Reload

Serial Monitor T M
Serial Plotter 8L
o Board: "Arduino/Genuino Uno" »
r B Port: */dev/cu.usbmodem1411 (Arduino/Genuino Uno)* > Serial ports

Get Board Info /dev/cu.Bluetooth-Incoming-Port
/dev/cu.Bluetooth-Modem

Burn Bootloader

Programmer: "AVRISP mkil" »> v /dev/cu.usbmodem1411 (Arduino/Genuino Uno)

4/21/21
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Metagoptwon (upload) Aoylopikov oto
Arduino

* Ta mpoypappata ovopalovral sketches

* Qoptwote 1o napadeypa ‘blink’

& Arduino G Edit Sketch Tools Help
000 New ®N 9

Open Recent
Sketchbook

AnalogReadSerial

02.Digital BareMinimum

| 03.Analog
04.C

| PageSetup  OHP  occonil Fade
Print #P g6.Sensors ReadAnalogVoltage
STin the pub! 07.Display
08Strings
09.UsB

10.Starterkit_BasicKit
11.ArduinolsP

vvvvvvvvyvvid

// the setup function runs once when you press res

void setupO) { amples from Libraries
/7 initidlize digital pin 13 as an output Bridge

| Piode (3, QU EEPROM

Firmata

SoftwareSerial

spl

the Loop function runs over and over again for¢

7/ turn the LED on (H]

1t for o second | Temboo
Fn the LED off by

1000)
g 7 Wire
_ -

YYYYVYVYVYY

Mlno File Edit Sketch Tools Help

8 0 0 Blink | Arduino 1.6.9

Metadoptwaote

w0 o'aidh e Al ... T Aaumakia Tx (transmit)

Compile
(éNeyxog
ylo Adbn

OTOV KWOLKAL)

Kat Rx (receive) mavw oto
arduino avapoofrivouv
Kata tn Stapkela

™G HeTadOpTWONG

// the setup function runs once when you press reset or power the board
void setup() {

// initialize digital pin 13 as an output.
pinMode(13, OUTPUT);
}

// the loop function runs over and over again forever

void loop() {
digitalWrite(13, HIGH); // turn the LED on (HIGH is the voltage level)
delay(1000); // wait for a second
digitalWrite(13, LOW);  // turn the LED off by making the voltage LOW

ad' was not declared in this scope Copy error messages

Arduino/Genuino Uno on cu.usbmodem1411

4/21/21
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Blinky - blinky

To sketch auto (blink) avaBoaofrvel éva Aapmaxt LED*

oTo pin 13 kaBe éva deutepoOAenTto
* EAéy€te otnV MAOKETA 0OG OTL AUTO TIPOYUATLKA cUpBalvel
Pin 13 led anzsee ~egeneg

]
N\ DIGITAL (PWM~) ¥ ¥

= IE-EOI .

TC5P

* Light Emitting Diode

ANALOG l!.

223232

* OK...
* To SOKLUAOQLE...
* AouleUel....

* MmnopoUuE va xpnotuomnotcoupe Arduino xwpig va
aoxoAnBou e ota coBapd He Tn YA\wooa Tou...

4/21/21
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1. Maxuino (oxeTkd TTOALO TIALOV, OAAK
SOVAEVEL ... EI0IKA e TTOALOTEPQ boards)

... Max (tng cycling74) — (ard)uino

* ‘Evag TpOTOoC va XpnoLpomnoliooupe dedopéva and/mpog to
arduino (... kat tov €€w koouo) péoa oto Max

° ... Xwplc va xpelaletal va mpoypoUATICOUE TUTOTA OTO
arduino

° ... KOl Adpa xwpic va Eépoupe Tn yA\wooa Tou

* AlaBéopo dwpedv oto Maxuino.org

... Av 8¢ pog apéoel oute To Max, UTIAPXEL £TOLUN cuokeur (device) maxuino
yla max4live (oto Ableton Live) (i oto m4l-connection-kit kat aAAoU)

Maxuino (1 Yl To m4l-connection-kit)

* Moptwvoue To sketch ‘standard firmata’ oto AoyLoptkd tou arduino

@ Arduino [Ty Edit Sketch Tools Help
800 New %N 2169
Open...
Open Recent
Sketchbook

021
03.Analog
04.Communication
05.Control

#P  o6.Sensors
07.Display
08.strings
09.Us8.
10.Starterkit_BasicKit
11 ArduinolsP

AllinputsFirmata
SoftwareSerial AnalogFirmata
EchoString
Temboo OldStandardFirmata
Wire ServoFirmata
RETIRED SimpleAnalogFirmata
SimpleDigitalFirmata

Examples from Custom Libraries e S
Ethetme > " StandardFirmataChipKIT
GsM. > StandardFirmataEthernet
paquidGryatal > StandardFirmataEthernetPlus
2 > StandardFirmataPlus
) > StandardFirmataWiFi
Stepper = »
T >

b wr - BTN

* Kkat otdpe upload yla va to METAdoptwooupe otny MAAKETa arduino

15
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Maxuino

L bo18
Arduino <> Firmata <> Max/Ableton

4. dO your hing
i
L digel ouTPUT
WM Gacing |
'

P saved-pin-modes-and-values
s

D sensor-values

Ableton live

arduino device
(m4l-connection-kit)

select...

alaa a a a adaadadalaadadadadddaddl|adaddadadaada
init

a ala a a g a da adaadalaaadaaaadadadaale

Maxuino device

16
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2. To Arduino cav Stemon)
MIDI

* Ta veodtepa povtéda (Uno, Leonardo, due, nano 33 iot...
teensy...) urmopoUv va gpdaviotolV og UTIOAOYLOTES / dopNnTEC
OUGOKEVEC oav class compliant MIDI devices (xpeiaZovrot tn
BLBALoOr KN MIDIUSB amd to pevou tools->manage libraries)

* AouleVouv OUWE KAl TOALOTEPA LOVTEAQ, LECW KATIOLOU
AoyLopkoU serial>MIDI mou o mpéEmeL vo TpEXEL OTOV
unoAoytoth oac (my. https://github.com/projectgus/hairless-
midiserial)

* Control Surface
https://tttapa.github.io/Control-Surface-doc/Doxygen/index.html
https://github.com/tttapa/Control-Surface

https://tttapa.github.io/Control-Surface-
doc/Doxygen/d8/da8/md pages Installation.html

Control Surface

Adou to eykataotioete oav BiBAtodrikn oto Arduino IDE...

Mropeite va GUVSUAOETE KWELKA OO TA MAPASELYHATA TNG, AVAAoya HE TLG
QVAYKEG 00C

Mevou File->Examples->

SFU p JUMLUILULILLUITOUL AL

SNU > 0. Getting-Started | S PSR AP |

spl " 1. Potentiometers & Faders >

SsU > 2. MIDI Input > 2. Buttons & Switches >

USBHost > 3. MIDI Interfaces > 3. Rotary Encoders >

Wire > 5.Banks > 4. Program Changers >
6.Hardware > Other >
7.Displays > )

Accelerometer And Gyroscope LSM6DS3 > Arduino-Helpers >

Adafruit Circuit Playground > Boards >

ontrol Surface > Extending-the-library >

Keypad » Other > |

MIDI Library > | test >

MIDIUSB > examples.old >

Servo > test | P —— [ ee =

17
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https://tttapa.github.io/Control-Surface-doc/Doxygen/index.html
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https://tttapa.github.io/Control-Surface-doc/Doxygen/d8/da8/md_pages_Installation.html
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3.’Eva attA6 patch oto Max ov Staadel Tig
TIANPOooplies amo To serial port

start reading
values form
serial port

sampling rate (15ms - 100ms)

@ print the available ports

first argument is port
Ascii character 10 =CR, 13 =LF
Group characters until LF

convert to ascii

Combine into one value

Orientation: 61.83 -1.36 0.55

KUKAWUOTO

current

voltage I

\_’—

H tdon ‘ompwyvel, To peUa KUAGEL

H kapdLd xTUTtdEL, To alpia KUAGEL

18
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Solderless breadboard

groups of 5
connected

—— - -
— - - -

- -

e O . e o

—

out not connected _
across the jump

AwxBdloupe TiG TIUEG EVOGS kKoupTtov (button)

10 Kohm

Arduino R
Sl Sy L
Diecimila L
I

MPOZOXH!!! 5V 1} 3.3V avaloya e TO HOVTENO 0QG.

Mx. Ta nano 33 xpnowtomnotovv ta 3.3V oav reference. Aev npémneL mOTE va Sivete
napandvw ano tn reference tdon ot avaloyikég eLc08oug evog arduino

19
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Color 15t band 2"9 band 3" band (multiplier) 4'" band (tolerance) Temp. Coefficient

Gold %1071 +5% (J)
Silver %1072 +10% (K)
None +20% (M)

[Totevolopetpo (petaffAnt) avtiotaon)

5V 1} 3.3V avdhoya e To LOVTENO 0O,

20



Control Surface

[ JoN ] Control-Change-Potentiometer | Arduino 1.8.13

Control-Change-Potentiometer

#include <Cor

L_Surface.h> // Include the Control Surface library

// Instantiate a MIDI over USB interface
USBMIDI Interface midi;

// Instantiate a CCPotentiometer object
CCPotentiometer potentiometer = {

// Analog pin connected to potentiometer
annel_Volume, CHANNEL_1}, // Channel volume of channel 1

void setup() {
rol_Surface.begin(); // Initialize Control Surface

void loop() {
Control_Surface.loop(); // Update the Control Surface

dwTtoavtiotaon

Wnd) TVLISTQ

\
-
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

Made with [ Fritzing.org

5V 3.3V avdloya pe To PovTEAO oag.

4/21/21
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C Ontl‘Ol Surface - 2cc pots, 1 note button

000 ple-2CC- i 1nots

Button | Arduino 1.8.13

example-2CC-Potentiometers- Lnote-Button

#include <(

rol_Surface.h> // Include the Control Surface library

Instantiate a MIDI over USB interface
USBMIDI_Interface midi;

using namespace MIDI_Notes;

Instantiate a NoteButton object
button = {
Push button on pin 5
(C, 4), CHANNEL_1}, // Note C4 on MIDI channel 1

Instantiate an array of CCPotentiometer objects
eter potentiometers[] = {
. Analog pin connected to potentiometer 1

0x10} Controller number of the first potentiometer
{A1, Analog pin connected to potentiometer 2
ox11}

Controller number of the second potentiometer

void setup() {
trol_Surface.begin();
}

Initialize Control Surface

void loop() {
trol_Surface.loop(); // Update the Control Surface

Arduino NANO 33 loT on

dev/cu.usbmodem1423
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