TEST CODE



ne MUTE 18
HOLEOL 1
HOLEO2 19
HOLE1l 10

4

resolution 12
PWMCHANNELOQ
PWMCHANNEL1

PWMCHANNEL2

PWMCHANNEL4

0
1
2
PWMCHANNEL3 3
4
5

PWMCHANNELS

closed01l 205
open01l 220
closed02 105
open02 120
#define closed2 215
#define open2 200
closed3 235
open3 230
closed4 235
opend 200
closed5 265

open5 240

_counts 102;

max counts 501;

ServoState {
pin;

currentPos;

targetPos;

speed;




Pitch {
hole01;
hole02;
holel;
hole2;
hole3;
holed;
hole5;
hole6;
hole7;

Midi Note[] = {
84, 86, 88, 89, 91, 93, 95, 96, 98,
}i

start time[] = {
1000, 2000, 3000, 4000, 5000, 6000, 7000, 8000, 9000 ,10000
I

end time[] = {

2000, 3000, 4000, 5000, 6000, 7000, 8000, 9000 ,10000, 11000
i

NOTE A5 {closed0l,closed02,0,closed2,open3, open4,open5,0,0};

NOTE B5 {closed01l,closed02,0,open2, open3, open4,open5,0,0};
NOTE C6 {closed01l,closed02,0,closed2,closed3,closed4,closed5,1,1};

NOTE D6 {closed0l,closed02,0,closed2,closed3,closed4,closed5,1,0};

NOTE E6 {closed0l,closed02,0,closed2,closed3,closed4,closed5,0,0};

NOTE F6 {closed0l,closed02,0,closed2,closed3,closed4,open5,0,0};

NOTE G6 {closed0l,closed02,0,closed2,closed3,opend,open5,0,0};

NOTE A6 {closed0l,closed02,0,closed2,open3,closed4,closed5,1,0};

NONE {open01,open02,0,open2, open3,opend,open5,0,0};




NOTE COUNT = sizeof (Midi Note) / sizeof (Midi Note[0]);
timebase;
currentNote 0g

noteActive false;

ServoState Servos[6];

lastServoUpdate = 0;

moveServo ( servoNumber, target, movementTime) {

targetClamped = constrain(target, min counts, max counts);

Servos [servoNumber] .targetPos = targetClamped;

distance = abs (targetClamped - Servos[servoNumber].currentPos) ;
updateTimes = movementTime / 10;

Servos [servoNumber] .speed = distance / updateTimes;

if (Servos[servoNumber].speed < 0.2)

Servos [servoNumber] .speed = 0.2;

updateServo (ServoState &servo) {

if (servo.currentPos == servo.targetPos) return;

if (servo.currentPos < servo.targetPos) {

servo.currentPos += servo.speed;

if (servo.currentPos > servo.targetPos) servo.currentPos servo.targetPos;
} else {

servo.currentPos —-= servo.speed;

if (servo.currentPos < servo.targetPos) servo.currentPos .targetPos;
}

ledcWrite (servo.pin, ( ) servo.currentPos) ;

Pitch midiToPitch ( midiNum) {

switch (midiNum) {




return NOTE A5;
return NOTE_B5;

case : return NOTE C6;

case : return NOTE7D6;

return NOTE E6;
return NOTE F6;
return NOTE G6;
return NOTE A6;

IN[O)\)H

playMidiSong () {

songTime = millis () - timebase;

if (noteActive && currentNote > 0) {
NoteEvent *prev = midi.getNote (currentNote
if (songTime >= prev->endTimeMs) {

Pitch mutePitch = NONE;
moveServo (0, mutePitch.hole0l, 150);
moveServo (1, mutePitch.hole02, 150);
moveServo (2, mutePitch.hole2, 150);
moveServo (3, mutePitch.hole3, 150);
moveServo (4, mutePitch.holed, 150);

moveServo (5, mutePitch.hole5, 150);

digitalWrite (HOLEl, mutePitch.holel);
digitalWrite (HOLE6, mutePitch.holeb6) ;
digitalWrite (HOLE7, mutePitch.hole7);
noteActive = false;
}
}
if (currentNote < midi.getNoteCount()) {
NoteEvent *note = midi.getNote (currentNote) ;
if (songTime >= note->startTimeMs) {

Pitch curPitch = midiToPitch (note->pitch) ;

moveServo (0, curPitch.hole(01l, 150);

moveServo (1, curPitch.hole02, 150);




moveServo (2, curPitch.hole2, 150);
moveServo (3, curPitch.hole3, 150);
moveServo (4, curPitch.holed, 150);

moveServo (5, curPitch.hole5, 150);

digitalWrite (HOLEl, curPitch.holel);
digitalWrite (HOLE6, curPitch.holeb);

digitalWrite (HOLE7, curPitch.hole7);

noteActive = true;

currentNote++;

if (currentNote >= midi.getNoteCount () && !noteActive) {
currentNote = 0;

timebase = millis () ;

setup () |
delay (10000) ;
Serial.begin(921600) ;

ledcAttachChannel (HOLEO1l, freq, resolution, PWMCHANNELO) ;

ledcAttachChannel (HOLEO2, freq, resolution, PWMCHANNEL1) ;
ledcAttachChannel (HOLE2, freq, resolution, PWMCHANNEL2) ;
ledcAttachChannel (HOLE3, freq, resolution, PWMCHANNEL3) ;
ledcAttachChannel (HOLE4, freq, resolution, PWMCHANNEL4) ;

ledcAttachChannel (HOLE5, freq, resolution, PWMCHANNELS) ;

ledcWrite (HOLEOLl, openO1);
ledcWrite (HOLEO2, open02);
ledcWrite (HOLE2, open2);
ledcWrite (HOLE3, open3) ;
ledcWrite (HOLE4, opend);
ledcWrite (HOLE5, openb);
digitalWrite (HOLE1, 0) ;
digitalWrite (HOLEG6,0Q) ;
digitalWrite (HOLE7,0) ;
digitalWrite (MUTE, Q) ;




{HOLEOl1, openO0l, openO0l, 1.0};
{HOLEO2, open02, open02, 1.0};
{HOLE2, open2, openz2, 1.0};
{HOLE3, open3, open3, 1.0};
{HOLE4, open4, opend, 1.0};
{HOLE5, openb, openb, .0}

(HOLE1, OUTPUT) ;
(HOLE6, OUTPUT) ;
(HOLE7, OUTPUT) ;
(MUTE, OUTPUT) ;

ial.printf ("MIDIEfEH: 2d\n", NOTE COUNT);

rial.println ("JEEFFIB'");

timebase = millis () ;

{




CODE w/ WIFI



CODE w/ WIFI

#include <WiFi.h>

#include <MidiData.h>

MUTE 18
HOLEOL 1
HOLEO2 19
HOLE1l 10
HOLEZ2 4
HOLE3

freg 50
resolution 12
PWMCHANNELO
PWMCHANNEL1
PWMCHANNELZ2
PWMCHANNEL3
PWMCHANNEL4

PWMCHANNELS

closed01l 205
open0l 220
closed02 105
open02 120
closed2 215
open2 200
closed3 235
open3 230
closed4 235
opend 200
closed5 265

#define open5 240

min counts

max_ counts




ServoState {
pin;

currentPos;

targetPos;

speed;

Pitch {
holeO1;
hole02;
holel;
hole2;
hole3;
holed;
hole5;
hole6;
hole7;

NOTE G5 {closed01l,closed02,0,closed2,closed3,opend,open5,0,0};

NOTE A5 {closed01l,closed02,0,closed2,open3,opend,open5,0,0};

NOTE B5 {closed0l,closed02,0,open2,open3, open4,open5,0,0};
NOTE C6 {closed01l,closed02,0,closed2,closed3,closed4,closed5,1,1};

NOTE D6 {closed0l,closed02,0,closed2,closed3,closed4,closed5,1,0};

NOTE E6 {closed0l,closed02,0,closed2,closed3,closed4,closed5,0,0};

NOTE F6 {closed0l,closed02,0,closed2,closed3,closed4,open5,0,0};

NOTE G6 {closed01l,closed02,0,closed2,closed3,opend,open5,0,0};

NOTE A6 {closed0l,closed02,0,closed2,open3,closed4,closed5,1,0};

NONE {open01,open02,0,open2, open3,opend,open5,0,0};

minRange 81;

maxRange 93¢




NOTE COUNT = sizeof (Midi Note) / sizeof (Midi Note[0]);




timebase;
currentNote 0;
noteActive = false;

MidiData midi("192.168.8.173", 5000);

ServoState Servos|[6];

lastServoUpdate = 0;
moveServo ( servoNumber, target, movementTime) {
targetClamped = constrain(target, min counts, max counts);

Servos [servoNumber] .targetPos = targetClamped;

distance = abs (targetClamped - Servos[servoNumber].currentPos) ;

updateTimes = movementTime / 10;

Servos [servoNumber] .speed = distance / updateTimes;

if (Servos|[servoNumber].speed < 0.2)

Servos [servoNumber] .speed = 0.2;

updateServo (ServoState &servo) {

if (servo.currentPos == servo.targetPos) return;

if (servo.currentPos < servo.targetPos) {
servo.currentPos += servo.speed;
if (servo.currentPos > servo.targetPos) servo.currentPos servo.targetPos;
else {
servo.currentPos —-= servo.speed;
if (servo.currentPos < servo.targetPos) servo.currentPos servo.targetPos;
}

ledcWrite (servo.pin, ( ) servo.currentPos) ;

Pitch midiToPitch ( midiNum) {

switch (midiNum) {

return NOTE A5;




return NOTE B5;
return NOTE C6;
return NOTE D6;
return NOTE E6;
case : return NOTE F6;

case : return NOTE7G6;

case : return NOTE A6;

default: return NONE;

playMidiSong () {
songTime = millis () - timebase;
if (noteActive && currentNote > 0) {
NoteEvent *prev = midi.getNote (currentNote - 1);
if (songTime >= prev->endTimeMs) {

Pitch mutePitch = NONE;

moveServo (0, mutePitch.hole0O1l, 150);

moveServo (1, mutePitch.hole02, 150);

moveServo (2, mutePitch.hole2, 150);

moveServo (3, mutePitch.hole3, 150);

moveServo (4, mutePitch.hole4, 150);

moveServo (5, mutePitch.holeb5, 150);

digitalWrite (HOLEl, mutePitch.holel);
digitalWrite (HOLE6, mutePitch.hole®) ;
digitalWrite (HOLE7, mutePitch.hole?7);
noteActive = false;
}
}
if (currentNote < midi.getNoteCount ()) {
NoteEvent *note = midi.getNote (currentNote) ;
if (songTime >= note->startTimeMs) ({

Pitch curPitch = midiToPitch (note->pitch) ;

moveServo (0, curPitch.hole01l, 150);
moveServo (1, curPitch.hole02, 150);
moveServo (2, curPitch.hole2, 150);
moveServo (3, curPitch.hole3, 150);
moveServo (4, curPitch.holed, 150);

moveServo (5, curPitch.hole5, 150);




digitalWrite (HOLEl, curPitch.holel);
digitalWrite (HOLE6, curPitch.holeb);

digitalWrite (HOLE7, curPitch.hole7);

noteActive = true;

currentNote++;

if (currentNote >= midi. - > && !noteActive) {
currentNote = 0;

timebase = millis () ;

setup () |
delay (10000) ;
Serial.begin(921600) ;

while (WiFi.status() != WL _CONNECTED) {
Serial.print(".");

delay (500) ;

Serial.println();
Serial.println ("WiFi Connected");
midi.fetchByTrackName ("Song.mid", "Recorder");

Serial.printf ("Downloaded %d notes\n", midi.getNoteCount ()) ;

ledcAttachChannel (HOLEO1, freq, resolution, PWMCHANNELO) ;
ledcAttachChannel (HOLEO2, freq, resolution, PWMCHANNELL) ;
ledcAttachChannel (HOLE2, freq, resolution, PWMCHANNELZ2) ;
ledcAttachChannel (HOLE3, freq, resolution, PWMCHANNEL3) ;
ledcAttachChannel (HOLE4, freq, resolution, PWMCHANNEL4) ;

ledcAttachChannel (HOLES5, freq, resolution, PWMCHANNELS) ;

ledcWrite (HOLEO1l, openO1l);
ledcWrite (HOLEO2, open02);




ledcWrite (HOLE2, open2);
ledcWrite (HOLE3, open3) ;
ledcWrite (HOLE4, opendé) ;
ledcWrite (HOLES5, openb);
digitalWrite (HOLE1,O0) ;
digitalWrite (HOLEG,0) ;
digitalWrite (HOLE7,0) ;
digitalWrite (MUTE, Q) ;

Servos[0] {HOLEO1l, open0l, openOl, 1.0};
Servos|[1l] {HOLEO2, open02, open02, 1.0};
Servos|[2] {HOLE2, open2, open2, 1.0};

Servos [3] {HOLE3, open3, open3, 0};

1.
Servos|[4] {HOLE4, open4, opend, 1.0};
1.

Servos|[5] {HOLE5, openb, openb, 0};
pinMode (HOLE1l, OUTPUT) ;
pinMode (HOLE6, OUTPUT) ;
pinMode (HOLE7, OUTPUT) ;

pinMode (MUTE, OUTPUT) ;

delay (1000) ;
Serial.printf ("MIDI notes: %d\n", NOTE COUNT) ;

Serial.println("Start!");

timebase = millis () ;

loop () {
if (millis() - lastServoUpdate >= 10) {
updateServo (Servos[0]) ;
updateServo (Servos|[1l]) ;
updateServo (Servos|[2]) ;
updateServo (Servos[3]) ;
updateServo (Servos[4]) ;
updateServo (Servos|[5]) ;

lastServoUpdate = millis () ;

playMidiSong() ;




NEW CODE on Tuesday

MUTE 18
HOLEO1l 1
HOLEO2 19
HOLE1l 10
HOLEZ 4
HOLE3 6
HOLE4 5
HOLES5 7
HOLE6 20
HOLE7 21

freg 50

resolution 12
PWMCHANNELO O
PWMCHANNEL1 1
PWMCHANNEL2 2
PWMCHANNEL3 3

4

5

PWMCHANNEL4
PWMCHANNELDS

closed01 205
open0l1l 220
closed02 105
open02 120
closed2 215
open2 200
closed3 235
open3 230
closed4 235
opend 200
closed5 265
openb5 240

min counts 102;

max_counts 501;

ServoState {

pin;




currentPos;
targetPos;

speed;

Pitch {
holeO1;
hole02;
holel;
hole2;
hole3;
hole4;
holeb;
holeé6;
hole7;

Pitch NOTE A5 {closed0l,closed02,0,closed2,open3, opend,open5,0,0};

Pitch NOTE BS5 {closed0l,closed02,0,open2,open3, opend,open5,0,0};

Pitch NOTE C6
{closed0l,closed02,0,closed?2,closed3,closed4,closed5,1,1};

Pitch NOTE D6
{closed01l,closed02,0,closed2,closed3,closed4,closed5,1,0};

Pitch NOTE EG6
{closed0l,closed02,0,closed2,closed3,closed4,closed5,0,0};

Pitch NOTE F6
{closed01l,closed02,0,closed?2,closed3,closed4, open5,0,0};

Pitch NOTE G6 {closed0l,closed02,0,closed2,closed3,opend,open5,0,0};

Pitch NOTE A6
{closed01l,closed02,0,closed?2,open3,closed4,closed5,1,0};
Pitch NONE {openOl,open02,0,open2,open3,opend,open5,0,0};

Midi Note[] = {

64, 72, 72, 72, 64, 64, 72, 72, 72, 69,
69, 60, 60, 65, 77, 69, 69, 69, 81, 74,
81, 71, 69, 71, 72, 71, 69, 67, 64, 77,




7, 71, 69,
76, 74, 72,
72, 712, 71,

NOTE COUNT




timebase;
currentNote = 0O;

noteActive false;

ServoState Servos[6];

lastServoUpdate = 0;
moveServo ( servoNumber, target, movementTime) {
targetClamped = constrain(target, min counts, max counts);

Servos [servoNumber] .targetPos = targetClamped;

distance = abs(targetClamped - Servos[servoNumber].currentPos)

updateTimes = movementTime / 10;

Servos [servoNumber] .speed = distance / updateTimes;

if (Servos[servoNumber].speed < 0.2)

Servos [servoNumber] .speed = 0.2;

updateServo (ServoState é&servo) {

if (servo.currentPos == servo.targetPos) return;

if (servo.currentPos < servo.targetPos) {
servo.currentPos += servo.speed;
if (servo.currentPos > servo.targetPos) servo.currentPos
servo.targetPos;
} else {
servo.currentPos —-= servo.speed;
if (servo.currentPos < servo.targetPos) servo.currentPos
servo.targetPos;

}

ledcWrite (servo.pin, ( ) servo.currentPos) ;

Pitch midiToPitch ( midiNum) {

switch (midiNum) {




case 81: return NOTE A5;
case 83: return NOTE B5;
case 84: return NOTE Cé6;
case 86: return NOTE D6;
case 88: return NOTE EG6;
case 89: return NOTE F6;
case 91: return NOTE G6;
case 93: return NOTE A6;

default: NONE ;

playMidiSong () {
nowMs = millis () ;

songTimeSec = (nowMs - timebase);

if (noteActive && songTimeSec >= end time[currentNote - 1]) {

Pitch mutePitch = NONE;

moveServo

moveServo

moveServo

moveServo

mutePitch.
mutePitch.

mutePitch.

holeO1
hole02
hole2,
hole3,

; 150) ¢
. L5005

’

mutePitch.holed4, 150
mutePitch.hole5, 150
digitalWrite (HOLEl, mutePitch.holel);

Il

’

(0,

(1,
moveServo (2, mutePitch.

(3,

(4,

(5,

)
)i
)
moveServo )

digitalWrite (HOLE6, mutePitch.holeo6) ;
digitalWrite (HOLE7, mutePitch.hole?7);

noteActive = false;

if (currentNote < NOTE COUNT && songTimeSec >= start time[currentNote]) {
Pitch curPitch = midiToPitch (Midi Note[currentNote]);

curPitch.hole01l, 150);
curPitch.hole02, 150);
curPitch.hole2, 150);
curPitch.hole3, 150);

moveServo
moveServo
moveServo

moveServo




moveServo (4, curPitch.holed4, 150);

moveServo (5, curPitch.hole5, 150);

digitalWrite (HOLE1l, curPitch.holel);
digitalWrite (HOLE6, curPitch.holeb6)
digitalWrite (HOLE7, curPitch.hole7);

noteActive = true;

currentNote++;

if (currentNote >= NOTE COUNT && !noteActive) ({
currentNote = 0;

timebase = millis () ;

setup () {
delay (10000) ;
Serial.begin (921600) ;

ledcAttachChannel (HOLEO1, freq, resolution, PWMCHANNELO) ;
ledcAttachChannel (HOLEO2, freq, resolution, PWMCHANNEL1) ;
ledcAttachChannel (HOLE2, freq, resolution, PWMCHANNELZ2) ;
ledcAttachChannel (HOLE3, freq, resolution, PWMCHANNEL3) ;
ledcAttachChannel (HOLE4, freq, resolution, PWMCHANNELA4

(

ledcAttachChannel (HOLES5, freq, resolution, PWMCHANNELS

r

r

’

)
)
)
)

ledcWrite (HOLEO1l, openO1) ;
ledcWrite (HOLEQ2, open02);

’

(
(
ledcWrite (HOLE2, open2
( .
(
(

r

ledcWrite (HOLE3, open3
ledcWrite (HOLE4, openi4
ledcWrite (HOLE5, openb
digitalWrite (HOLE1,O0) ;
digitalWrite (HOLEG6,OQ) ;
(
(

r

)
)
)
) :

r

digitalWrite (HOLE7,0) ;
digitalWrite (MUTE, Q) ;

Servos|[0] = {HOLEOl, open0Ol, openOl, 1.0};




Servos[1] {HOLEO2, open02, openO02, 1.0};
[2] {HOLE2, open2, open2, 1.0};

Servos [3] {HOLE3, open3, open3, 1.0};
[4] {HOLE4, opend, opend, 1.0};
[ 1

0% ¢

Servos

Servos
Servos [5] {HOLE5, openb5, openb,
pinMode (HOLE1l, OUTPUT) ;

pinMode (HOLE6, OUTPUT) ;
pinMode (HOLE7, OUTPUT) ;
(

pinMode (MUTE, OUTPUT) ;

delay (1000) ;
Serial.printf ("MIDI notes: %d\n", NOTE COUNT) ;
Serial.println ("Start!");

timebase = millis () ;
loop () {
if (millis() - lastServoUpdate >= 10) {
updateServo (Servos

updateServo (Servos

updateServo (Servos

(

(
updateServo (Servos

(

(

updateServo (Servos
updateServo (Servos

lastServoUpdate =

playMidiSong () ;

ne MUTE 18
“ine HOLEO1l 1
e HOLEO2 19
HOLE1l 10
fine HOLE2 4




#define HOLE3
HOLE4

HOLEDS

= HOLE®6

= HOLE7

freq 50
resolution 12
PWMCHANNELO
PWMCHANNEL1

PWMCHANNEL2

PWMCHANNEL4

0
1
2
PWMCHANNEL3 3
4
5

PWMCHANNELS

closed01l 205
open01 220
closed02 105
open02 120
closed2 215
open2 200
closed3 235
open3 230
closed4 235
open4d 200
closed5 345

opend5 325

min counts 102;

max counts 501;

ServoState {
pin;

currentPos;

targetPos;

speed;

Pitch {
holeO1;
hole02;
holel;




NOTE C5 {closed0l,closed02,0,closed2,closed3,closed4,closed5,1,1};
NOTE D5 {closed01l,closed02,0,closed2,closed3,closed4,closed5,1,0};
NOTE E5 {closed01,closed02,0,closed2,closed3,closed4,closed5,0,0};
NOTE F5 {closed0l,closed02,0,closed2,closed3,closed4,open5,0,0};
NOTE G5 {closed01l,closed02,0,closed2,closed3,opend,open5,0,0};
NOTE A5 {closed01l,closed02,0,closed2, open3,opend,open5,0,0};

NOTE B5 {closed01l,closed02,0,open2,open3, opend,open5,0,0};

NOTE C6 {closed0l,closed02,1,closed2,open3, open4,open5,0,0};

NOTE D6 {open0Ol,open02,1,closed2,open3, open4,open5,0,0};

NOTE E6 {closed0O1l,open02,0,closed2,closed3,closed4,closed5,0,0};
NOTE F6 {closed0l,open02,1,closed2,closed3,closed4,open5,0,0};
NOTE G6 {closed01,open02,1,closed2,closed3,opend,open5,0,0};
NONE {open01l,open02,0,o0pen2, open3,opend,open5,0,0};

Note {
Pitch notePitch;
startTime;

duration;

midiNote[] = {
72, 72, 72, 64, 64, 72, 77, 69, 69, 69,
1, 69, 71, 792, Ti, &9, 76, 74, 72, 71,
72, 71, 69, 67, 64, 77, 71, 69, 65, 72,
65

startTime[] = {
70714, 71071, 76071, 77500, 77857, 78214, 78929, 80357, 81071, 81786, 83214, 83571,
83929, 84286, 84643, 85357, 85536, 85714, 86071, 86429,
86786, 98571, 101071, 101250, 101429, 101607, 101786, 101964, 102143, 104107, 105357,
105536, 105714, 106607, 106786, 106964, 108214, 109286, 110000, 112500,
112679, 112857, 113036, 113214, 113393, 113571, 115536, 116786, 116964, 117143,
118214, 118571, 127143, 131429, 132143, 132857, 135714, 138571, 142857, 143571,




144286, 147143
i

noteDuration[] = {3571, 3214, 356, 356, 356, 356, 356, 356, 356, 356, 356, 356,
356, 356, 356, 178, 178, 356, 356, 356, 356, 2499, 178, 178, 178,
178, 178, 178, 714, 1249, 178, 178, 803, 178, 178, 1249, 1071, 714, 2499, 178, 178,
178, 178, 178, 178, 714, 1249, 178, 178, 1071, 356, 1785, 4285,
714, 714, 2856, 2856, 4285, 714, 714, 2856, 2856
}i

sizeofMidi = sizeof (midiNote) / sizeof (midiNote[0]) ;

Note song[sizeof (midiNote) / sizeof (midiNote[0])];

currentNote = 0;
ServoState Servos[6];

playing = true;

timebase;

lastServoUpdate = 0;

setup () {
delay (5000) ;
Serial.begin(921600) ;

Serial.println ("Entering setup");

= 0; 1 < sizeofMidi; i++) {

{getPitch (getNoteName (midiNote[i])),startTime[1i]-60000, noteDuration[i]};

ledcAttachChannel (HOLEOl1, freq, resolution, PWMCHANNELO) ;
ledcAttachChannel (HOLEO2, freq, resolution, PWMCHANNEL1) ;
ledcAttachChannel (HOLE2, freq, resolution, PWMCHANNELZ2) ;
ledcAttachChannel (HOLE3, freq, resolution, PWMCHANNEL3) ;
ledcAttachChannel (HOLE4, freq, resolution, PWMCHANNEL4) ;

ledcAttachChannel (HOLE5, freq, resolution, PWMCHANNELS) ;

ledcWrite (HOLEO1, 220);
ledcWrite (HOLEO2, 120);
ledcWrite (HOLE2, 200);
ledcWrite (HOLE3, 230);
ledcWrite (HOLE4, 200);
ledcWrite (HOLE5, 325);




Servos[0] {HOLEO1, 220, 220, 1.0};
Servos|[1l] {HOLEOZ, 120, 120, 1.0};
Servos|[2] {HOLE2, 200, 200, .0}
Servos|[3] {HOLE3, 230, 230, .0}
Servos|[4] {HOLE4, 200, 200, .0},
Servos|[5] {HOLES5, 325, 325, .0}

pinMode (HOLE1l, OUTPUT) ;
pinMode (HOLE6, OUTPUT) ;
pinMode (HOLE7, OUTPUT) ;
pinMode (MUTE, OUTPUT) ;

digitalWrite (HOLE1l, LOW) ;
digitalWrite (HOLE6, LOW) ;
digitalWrite (HOLE7, LOW) ;
digitalWrite (MUTE, LOW) ;

delay (1000) ;

Serial.println("code started"):;

timebase = millis () ;

loop () {

if (millis() - lastServoUpdate >= 10) {
updateServo (Servos[0]) ;
updateServo (Servos|[1l]) ;
updateServo (Servos|[2]) ;
updateServo (Servos|[3]) ;
updateServo (Servos[4]) ;
updateServo (Servos|[5]) ;
lastServoUpdate = millis();

}

playSong () ;

}

playSong () {

if (!playing) return;

if (millis() - timebase > song[currentNote].startTime)

Pitch curPitch = song[currentNote] .notePitch;

if (!isNone (curPitch)) {

{




moveServo (0, curPitch.hole01l, 150);
moveServo (l, curPitch.hole02, 150);
moveServo (2, curPitch.hole2, 150);
moveServo (3, curPitch.hole3, 150);
moveServo (4, curPitch.holed, 150);

moveServo (5, curPitch.hole5, 150);

digitalWrite (HOLE1l, curPitch.holel);
digitalWrite (HOLE6, curPitch.holeb);

digitalWrite (HOLE7, curPitch.hole7);

if (millis() - song[currentNote].startTime > song[currentNote].duration |

isNone (curPitch)) {
digitalWrite (MUTE, HIGH) ;
} else {
digitalWrite (MUTE, LOW) ;

(millis () - song[currentNote].startTime > song[currentNote].duration) ({

currentNote++;

1f (currentNote >= sizeofMidi) {
playing = false;
currentNote = 0;

timebase = millis () ;

moveServo ( servoNumber, target, movementTime) {
targetClamped = constrain(target, min counts, max counts);

Servos [servoNumber] .targetPos = targetClamped;

distance = abs(targetClamped - Servos[servoNumber].currentPos) ;
updateTimes = movementTime / 10;

Servos [servoNumber] .speed = distance / updateTimes;

if (Servos[servoNumber].speed < 0.2)

Servos [servoNumber] .speed = 0.2;




updateServo (ServoState &servo) |

if (servo.currentPos == servo.targetPos) return;

if (servo.currentPos < servo.targetPos) {
servo.currentPos += servo.speed;
if (servo.currentPos > servo.targetPos) servo.currentPos
else {
servo.currentPos —-= servo.speed;
if (servo.currentPos < servo.targetPos) servo.currentPos
}

ledcWrite (servo.pin, ( ) servo.currentPos) ;

Pitch getNoteName ( midi)
(midi) {
72: return NOTE C5;

NOTE_D5;

NOTE_E5;

NOTE F5;

NOTE_G5;

NOTE_A5;

default: return NONE;

servo.targetPos;

servo.targetPos;




isNone (Pitch p) {
return (
.hole01l == NONE.hole0Ol &&
.hole02 == NONE.hole02 &&
.holel == NONE.holel &&
.hole2 NONE.hole2 &&
.hole3 NONE.hole3 &&

.holed NONE.holed &&

' U W 'O ‘T T 'O

.hole5 NONE.hole5 &&

.hole6 NONE.hole6 &&

T 'O

.hole7 NONE.hole7

According to MIDI file (start time & duration), along
with MUTE

#define MUTE 18
#define HOLEO1l 1
#define HOLEO2 O
HOLE1l 10

4

6

5

7

20

21

freqg 50

resolution 12

PWMCHANNELQ
#define PWMCHANNEL1

#define PWMCHANNEL2

#define PWMCHANNEL4

0
1
2
#define PWMCHANNEL3 3
4
5

#define PWMCHANNELS




#define closed0l 205
open0l 220
closed02 105
open02 120
closed2 215
open2 200
closed3 235
open3 230
closed4 235
open4d 200

#define closed5 345

#define openb 325

min counts 102;

max counts 501;

ServoState {
pin;

currentPos;

targetPos;

speed;

Pitch {
hole01;
hole02;
holel;
hole2;
hole3;
holed;
hole5;
hole6;
hole7;




NOTE C5{closed0l,closed02,0,closed2,closed3,closed4,closed5,1,1};
NOTE D5{closed01,closed02,0,closed2,closed3,closed4,closed5,1,0};
NOTE E5{closed01l,closed02,0,closed2,closed3,closed4,closed5,0,0};
NOTE F5{closed0l,closed02,0,closed2,closed3,closed4,open5,0,0};
NOTE G5{closed0l,closed02,0,closed2,closed3, open4,open5,0,0};
NOTE A5{closed0l,closed02,0,closed2,open3, opend, opend,0,0};

NOTE B5{closed01l,closed02,0,open2, open3, opend, open5,0,0};

NOTE C6{closed0l,closed02,1,closed2,open3,opend,open5,0,0};

NOTE D6{open0l,open02,1,closed2, open3, opend, open5,0,0};

NOTE E6{closed01l,open02,0,closed2,closed3,closed4,closed5,0,0};
NOTE F6{closed0l,open02,1,closed2,closed3,closed4,open5,0,0};
NOTE G6{closed0l,open02,1,closed2,closed3, opend,opend,0,0};

Note {
Pitch notePitch;
startTime;

duration;




Note song[] = {
{NOTE_C5, 1000,
{NOTE D5, 2000,
{NOTE_ES5, 3000,
{NOTE_F5, 4000,
{NOTE_G5, 5000,
{NOTE_AS5, 6000,

{NOTE_B5, 7000,

i

songLength = sizeof (song) / sizeof (song[0]);

currentNote = 0;

ServoState Servos[6];

playing = true;

timebase;
lastServoUpdate = 0;

noteStartTime = 0;

setup () {
delay (5000) ;
Serial.begin(921600) ;

Serial.println ("Entering setup");

ledcAttachChannel (HOLEOl1, freq, resolution, PWMCHANNELO) ;
ledcAttachChannel (HOLEO2, freq, resolution, PWMCHANNELL) ;
ledcAttachChannel (HOLE2, freq, resolution, PWMCHANNEL2) ;
ledcAttachChannel (HOLE3, freq, resolution, PWMCHANNEL3) ;
ledcAttachChannel (HOLE4, freq, resolution, PWMCHANNEL4) ;

ledcAttachChannel (HOLE5, freq, resolution, PWMCHANNELS) ;

ledcWrite (HOLEOL1, 220);
ledcWrite (HOLEO2, 120);
ledcWrite (HOLE2, 200);
ledcWrite (HOLE3, 230);
ledcWrite (HOLE4, 200);
ledcWrite (HOLE5, 325);

Servos[0] {HOLEO1, 220, 220, 1.0};
Servos|[1l] {HOLEOZ2, 120, 120, 1.0};




Servos|[2] {HOLE2, 200,
Servos [3] {HOLE3, 230,
Servos|[4] {HOLE4, 200,
Servos|[5] {HOLE5, 325,

pinMode (HOLE1l, OUTPUT) ;
pinMode (HOLE6, OUTPUT) ;
pinMode (HOLE7, OUTPUT) ;
pinMode (MUTE, OUTPUT) ;

digitalWrite (HOLE1, LOW) ;
digitalWrite (HOLE6, LOW) ;
digitalWrite (HOLE7, LOW) ;
digitalWrite (MUTE, OUTPUT) ;

delay (1000) ;
Serial.println("code started");

timebase = millis () ;

loop () {

if (millis() - lastServoUpdate >= 10) {
updateServo (Servos[0]) ;
updateServo (Servos[1]);
updateServo (Servos|[2]) ;
updateServo (Servos[3]) ;
updateServo (Servos|[4]) ;
updateServo (Servos[5]) ;
lastServoUpdate = millis();

}

playSong () ;

}

playSong () {

if (!playing) return;

if (millis() - timebase > song[currentNote].startTime)

noteStartTime = millis () ;

Pitch curPitch = song[currentNote] .notePitch;

moveServo (0, curPitch.hole01l, 150);

moveServo (1, curPitch.hole02, 150);

{




moveServo (2, curPitch.hole2, 150);
moveServo (3, curPitch.hole3, 150);
moveServo (4, curPitch.holed, 150);

moveServo (5, curPitch.hole5, 150);

digitalWrite (HOLE1l, curPitch.holel);
digitalWrite (HOLE6, curPitch.holeb);

digitalWrite (HOLE7, curPitch.hole7);

if (millis() - noteStartTime > song[currentNote].duration) {
digitalWrite (MUTE, 1) ;
} else {

digitalWrite (MUTE, O) ;

currentNote++;

if (currentNote >= songLength)
playing = false;
currentNote = 0;

timebase = millis () ;

moveServo ( servoNumber, target, movementTime) {

targetClamped = constrain(target, min counts, max counts);

Servos [servoNumber] .targetPos = targetClamped;

distance = abs(targetClamped - Servos[servoNumber].currentPos) ;
updateTimes = movementTime / 10;

Servos [servoNumber] .speed = distance / updateTimes;

if (Servos[servoNumber].speed < 0.2)

Servos [servoNumber] .speed = 0.2;

updateServo (ServoState &servo) {

if (servo.currentPos == servo.targetPos) return;

if (servo.currentPos < servo.targetPos) {
servo.currentPos += servo.speed;

if (servo.currentPos > . get servo.currentPos ervo.targetPos;




else {

servo.currentPos —-= servo.speed;

if (servo.currentPos < servo.targetPos) servo.currentPos = servo.targetPos;

}

ledcWrite (servo.pin, ( ) servo.currentPos) ;

resolution 12
PWMCHANNEL1 1
PWMCHANNEL2 2
startingPositionl 150

#define startingPosition2 150

#define ONEmS COUNTS ( (1 << resolution) * 50 / 1000)

min counts 102;
max counts = 501;

currentPosition][] 0, 0, startingPositionl,

setup () |
ledcAttachChannel (HOLE1, freq, resolution, PAMCHANNEL1) ;
ledcAttachChannel (HOLE2, freq, resolution, PWMCHANNEL?2) ;
Serial.begin(115200) ;
ledcWrite (HOLE1l, startingPositionl);
ledcWrite (HOLE2, startingPosition2);
delay (1000) ;

loop () {
targetPosition (210, 210, 150);
delay (100) ;
targetPosition (180, 190, 150);
delay (100) ;

targetPosition ( targetAnglel, targetAngle2,

startingPosition2};

movementTime)

{




steps = 20.0;
currentl currentPosition [HOLE1];

current?2 currentPosition[HOLE2];

changel (targetAnglel - currentl) / steps;

change?2 (targetAngle2 - current2) / steps;

i =0; i < steps; i++) {
currentl += changel;
current?2 += change?2;
ledcWrite (HOLE1l, currentl);
ledcWrite (HOLE2, current2);

delayMicroseconds (movementTime * 1000 / steps);

currentPosition[HOLEl] = targetAnglel;
currentPosition[HOLE2] = targetAngle2;

HOLEl 4

> HOLEZ2 5
freqg 50
resolution 12
PWMCHANNEL1 1
PWMCHANNELZ2 2
startingPositionl 150

startingPosition2 100

closedl 210
openl 180
closed2 180
open2 160

min counts 102;

max counts 501

ServoState {
pin;
currentPos;

targetPos;




Note {
holel;
hole2;
duration;

b7

Note song[] = {
{closedl, open2, 1000},
{openl, closed2, 1000},
{closedl, open2, 1000},
{openl, closed2, 1000},
{openl, open2, 1000},
{closedl, closed2, 1000},
{closedl, open2, 1000},
{openl, closed2, 1000},
{closedl, openz2, 1000},
{openl, closed2, 1000}

i

songLength = sizeof (song) / sizeof (songl[0]);

currentNote = 0;

ServoState Servos[2];
playing = true;
noteStartTime = 0;

lastServoUpdate = 0;

setup () {
Serial.begin(115200) ;

Serial.println ("Entering setup");

ledcAttachChannel (HOLEl, freq, resolution, PWMCHANNEL1) ;

ledcAttachChannel (HOLE2, freq, resolution, PWMCHANNELZ2) ;

Servos [0] {HOLE1, 200, 200, 1.0};
Servos|[1] {HOLE2, 200, 200, 1.0};

ledcWrite (HOLE1l, 150);
ledcWrite (HOLE2, 150);




delay (1000) ;
Serial.println("code started"):;

}

loop () {
while (1)
{
Serial.println ("print");

delay (1000) ;

updateServo (Servos[0]) ;
updateServo (Servos[1l]) ;

playSong () ;

playSong () {
(!playing)

return;

if (millis() - noteStartTime > song[currentNote].duration) ({
moveServo (0, song[currentNote].holel, 150);

moveServo (1, song[currentNote].hole2, 150);

noteStartTime = millis();

if (currentNote >= songLength) {

playing = false;

return;

currentNote++;

moveServo ( servoNumber, target, movementTime) {

Servos [servoNumber] .targetPos = target;

distance = abs (target - Servos|[servoNumber].currentPos) ;

updates = movementTime / 10.0;




Servos [servoNumber] .speed = distance / updates;

if (Servos[servoNumber].speed < 0.2) {

Servos [servoNumber] .speed = 0.2;

updateServo (ServoState &servo) |
if (servo.currentPos < servo.targetPos) {

servo.currentPos += servo.speed;

if (servo.currentPos > servo.targetPos)
servo.currentPos = servo.targetPos;
else if (servo.currentPos > servo.targetPos) {

servo.currentPos —-= servo.speed;

if (servo.currentPos < servo.targetPos) {

servo.currentPos = servo.targetPos;

ledcWrite (servo.pin, ( ) servo.currentPos) ;

HOLEO1
HOLEOZ2
HOLE1
HOLEZ2
HOLE3
HOLE4
HOLES
HOLE6
#define HOLE7
fdefine freqg 50
resolution 12
PWMCHANNELO O
PWMCHANNEL1 1

PWMCHANNEL2 2




PWMCHANNEL3 3
PWMCHANNEL4 4
PWMCHANNELS 5
startingPositionl 150

startingPosition2 100

closed01l
openO1
closed02
open02
closed?2
open?2
closed3
open3
closed4
opené
closed5

openo6

min counts 102;

max counts 501

ServoState {
pin;

currentPos;

targetPos;

speed;

Pitch ({
holeO1;
hole02;
holel;
hole2;
hole3;
holed;
hole5;
hole6;
hole7;




{closed01l,closed02,0,closed2,closed3,closed4,open5,1,1};
{closed0l,closed02,0,closed2,closed3, opend,open5,0,0};
{closed0l,closed02,0,closed2, open3, opend, open5,0,0};
{closed01l,closed02, 0, open2, open3, opend, open5,0,0};
{closed01l,closed02,1,closed2, open3, open4d,open5,0,0};
{open0l1, open02,0,closed2,closed3,closed4,closed5,1,1};
{closed01l, open02,0,closed2,closed3,closed4,closed5,0,0};
{closed01l, open02,0,closed2,closed3,closed4,open5,1,0};
{closed01l, open02,0,closed2,closed3, open4d,open5,0,0};
{closed01l, open02,0,closed2, open3, open4d, open5,0,0};

Note {
Pitch notePitch;

duration;

songLength = sizeof (song) / sizeof (song[0]);

currentNote = 0;
ServoState Servos[6];

playing = true;

noteStartTime = 0;

lastServoUpdate = 0;
setup () {
Serial.begin(115200) ;

Serial.println ("Entering setup");

ledcAttachChannel (HOLEO1l, freq, resolution, PAMCHANNELOQ) ;




ledcAttachChannel (HOLEO2, freq, resolution, PWMCHANNELL) ;
ledcAttachChannel (HOLE2, freq, resolution, PWMCHANNEL?2) ;
ledcAttachChannel (HOLE3, freq, resolution, PWMCHANNEL3) ;

ledcAttachChannel (HOLE4, freq, resolution, PWMCHANNEL4) ;

ledcAttachChannel (HOLE5, freq, resolution, PAMCHANNELS) ;

ledcWrite (HOLEO1, 130);
ledcWrite (HOLEO2, 130);
ledcWrite (HOLEZ2, 130);
ledcWrite (HOLE3, 130);
ledcWrite (HOLE4, 130);
ledcWrite (HOLE5, 130);

Servos[0] {HOLEO1, 130, 130, 1.0};
Servos|[1] {HOLEOZ2, 130, 130, 1.0};
Servos|[2] {HOLE2, 130, 130, - OP g2
Servos|[3] {HOLE3, 130, 130, .0}
Servos|[4] {HOLE4, 130, 130, .0}
Servos|[5] {HOLE5, 130, 130, .0}

pinMode (HOLE1l, OUTPUT) ;
pinMode (HOLE6, OUTPUT) ;
pinMode (HOLE7, OUTPUT) ;

delay (1000) ;
Serial.println("code started"):;

}

loop () {

if (millis() - lastServoUpdate >= 10) {
updateServo (Servos[0]) ;
updateServo (Servos[1l]) ;
updateServo (Servos|[2]) ;
updateServo (Servos|[3]) ;
updateServo (Servos[4]) ;
updateServo (Servos[5]) ;
lastServoUpdate = millis ()

}

playSong () ;

}

playSong () {




if ('playing) {

return;

if (millis() - noteStartTime > song[currentNote].duration) {

noteStartTime = millis () ;

moveServo (0, song[currentNote].hole0Ol, 150);

moveServo (1, song[currentNote].hole02, 150);

.hole2, 150);

150) ;

moveServo (2, song[currentNote]

moveServo (3, song[currentNote].hole3,

moveServo (4, song[currentNote].holed4, 150);

moveServo (5, song[currentNote].hole5, 150);

digitalWrite (HOLE1,
digitalWrite (HOLEG,

digitalWrite (HOLE7,

song [currentNote]
song[currentNote]

song[currentNote]

.notePitch.holel);
.notePitch.hole6);

.notePitch.hole7);

currentNote++;
if (currentNote >= songLength) {
false;

0;

playing =
currentNote

return;

moveServo ( servoNumber, target, movementTime) {

vos [servoNumber] .targetPos = target;

distance = abs(target - Servos|[servoNumber].currentPos) ;

updates = movementTime / 10;

distance / updates;

Servos [servoNumber] .speed =

if (Servos[servoNumber].speed < 0.2) {

Servos |[servoNumber] .speed = 0.2;

updateServo (ServoState &servo) |

if (servo.currentPos servo.targetPos) {

return;




se 1f (servo.currentPos < servo.targetPos) {

servo.currentPos += servo.speed;

if (servo.currentPos > servo.targetPos)
servo.currentPos = servo.targetPos;
}
else {

servo.currentPos —-= servo.speed;

if (servo.currentPos < servo.targetPos) {

servo.currentPos = servo.targetPos;

}

ledcWrite (servo.pin, ( ) servo.currentPos) ;

HOLEO1
HOLEO2
HOLE1

HOLE2

HOLE3

HOLE4

HOLE

HOLEG6

HOLE7
HOLE72

freqg 50
resolution 12
PWMCHANNELO
PWMCHANNEL1

PWMCHANNEL2

PWMCHANNEL4

0
1
2
PWMCHANNEL3 3
4
5

PWMCHANNELS

closedO01
open01
closed02

open02




#define closed2 200
open2 240
closed3 220
> open3 260
closed4 180
> opend 224
closed5 330

ne open5 380

min counts 102;

max counts 501;

ServoState {
pin;

currentPos;

targetPos;

speed;

Pitch {
hole01;
hole02;
holel;
hole2;
hole3;
holed;
hole5;
hole6;
hole7;

{closed01l,closed02,0,closed2,closed3,closed4,openb,1,1};
{closed0l,closed02,0,closed2,closed3, open4d,open5,0,0};
{closed01l,closed02,0,closed2, open3, open4d,open5,0,0};
{closed01l,closed02,0,0pen2, open3, opend, open5,0,0};
{closed01l,closed02,1,closed2, open3, opend,open5,0,0};
{open01, open02,0,closed?2,closed3,closed4,closed5,1,1};
{closed01l, open02,0,closed2,closed3,closed4,closed5,0,0};
{closed01l, open02,0,closed2,closed3,closed4,open5,1,0};
{closed01l, open02,0,closed2,closed3, open4d,open5,0,0};
{closed01l, open02,0,closed2, open3, opend, open5,0,0};




Note {
Pitch notePitch;

duration;

songLength = sizeof (song) / sizeof (song[0]);

currentNote = 0;

ServoState Servos[6];

playing = true;
noteStartTime = 0;

lastServoUpdate = 0;

setup () |
Serial.begin(115200) ;

Serial.println ("Entering setup");

ledcAttachChannel (HOLEO1, freq, resolution, PWMCHANNELO) ;
ledcAttachChannel (HOLEO2, freq, resolution, PWNMCHANNELL) ;
ledcAttachChannel (HOLE2, freq, resolution, PAMCHANNEL?2) ;
ledcAttachChannel (HOLE3, freq, resolution, PWMCHANNEL3) ;
ledcAttachChannel (HOLE4, freq, resolution, PWMCHANNEL4) ;

ledcAttachChannel (HOLE5, freq, resolution, PAMCHANNELS) ;

ledcWrite (HOLEO1, 150);
ledcWrite (HOLEO2, 150);
ledcWrite (HOLE2, 150);
ledcWrite (HOLE3, 150);




ledcWrite (HOLE4, 150);
ledcWrite (HOLES, 150);

Servos[0] {HOLEO1, 150, 150, 1.0};
Servos|[1] {HOLEO2, 150, 150, 1.0};
Servos|[2] {HOLE2, 150, 150, 1.0};
Servos [3] {HOLE3, 150, 150, 1.0};
Servos[4] {HOLE4, 150, 150, 1.0};
Servos|[5] {HOLE5, 150, 150, 1.0};

pinMode (HOLE1, OUTPUT) ;
pinMode (HOLE6, OUTPUT) ;

pinMode (HOLE7, OUTPUT) ;

pinMode (HOLE72, OUTPUT) ;

delay (1000) ;

Serial.println("code started");

loop () |
if (millis() - lastServoUpdate >= 10) {
updateServo (Servos[0]) ;
updateServo (Servos|[1l]) ;
updateServo (Servos|[2]) ;
updateServo (Servos[3]) ;
updateServo (Servos[4]) ;
updateServo (Servos|[5]) ;

lastServoUpdate = millis();

playSong () {
if (!playing) {

return;

if (millis() - noteStartTime > song[currentNote].duration)
noteStartTime = millis();
moveServo (0, song[currentNote].hole0l, 150);
moveServo (1, song[currentNote].hole02, 150);

moveServo (2, song[currentNote].hole2, 150);

{




moveServo (3, song[currentNote].hole3, 150);
moveServo (4, song[currentNote].holed4, 150);

moveServo (5, song[currentNote].hole5, 150);

digitalWrite (HOLEl, song[currentNote].notePitch.holel);
digitalWrite (HOLE6, song[currentNote].notePitch.holeb) ;
digitalWrite (HOLE7, song[currentNote].notePitch.hole7);

digitalWrite (HOLE72, song[currentNote].notePitch.hole7);

currentNote++;

if (currentNote >= songLength) {
playing = false;
currentNote = 0;

return;

moveServo ( servoNumber, target, movementTime) {

Servos [servoNumber] .targetPos = target;

distance = abs(target - Servos[servoNumber].currentPos) ;

updates = movementTime / 10;

Servos [servoNumber] .speed = distance / updates;

if (Servos|[servoNumber].speed < 0.2) {

Servos [servoNumber] .speed = 0.2;

updateServo (ServoState &servo) {
if (servo.currentPos == servo.targetPos) {
return;
}
else if (servo.currentPos < servo.targetPos) {

servo.currentPos += servo.speed;

if (servo.currentPos > servo.targetPos)
servo.currentPos = servo.targetPos;

else {




servo.currentPos —-= servo.speed;

if (servo.currentPos < servo.targetPos) {

servo.currentPos = servo.targetPos;

}
ledcWrite (servo.pin, ( ) servo.currentPos) ;

}

Code with working servos but problematic solenoids

HOLEO1l 1
HOLEO2 0
HOLE1l 10
HOLE2 4
HOLE3 6
HOLE4 5
HOLES5 7
HOLE6 20
HOLE7 21

freg 50

resolution 12
PWMCHANNELO O
PWMCHANNEL1 1
PWMCHANNEL2 2
PWMCHANNEL3 3
PWMCHANNEL4 4
PWMCHANNELS 5

#define closed01 205
#define openO0l 220
#define closed02 105
#define open02 120
#define closed2 215
#define open2 200
#define closed3 235
#define open3 230
#define closed4 235
#define opend 200




#define closed5 345
#define openb5 325

min counts 102;

max_counts 501;

ServoState {
pin;

currentPos;

targetPos;

speed;

Pitch {
holeO1;
hole02;
holel;
hole2;
hole3;
hole4;
hole5;
hole6;
hole’;




Pitch

NOTE C5{closed01l,closed02,0,closed2,closed3,closed4,closed5,1,1};
Pitch

INOTE D5{closed01,closed02,0,closed2,closed3,closed4,closed5,1,0};
Pitch

NOTE E5{closed0l,closed02,0,closed2,closed3,closed4,closed5,0,0};
Pitch

INOTE F5{closed0l,closed02,0,closed2,closed3,closed4,open5,0,0};
Pitch NOTE G5{closed0l,closed02,0,closed2,closed3, open4,open5,0,0};
Pitch NOTE A5{closed01l,closed02,0,closed2, open3, open4,open5,0,0};
Pitch NOTE B5{closed0l,closed02,0,open2, open3, open4,openb5,0,0};
Pitch NOTE C6{closed0Ol,closed02,1,closed2,open3, open4,open5,0,0};

Pitch NOTE D6{open0l,openl2,1,closed2, open3, opend,open5,0,0};
Pitch
INOTE E6{closed0l, open02,0,closed2,closed3,closed4,closed5,0,0};
Pitch NOTE F6{closed0Ol,open02,1,closed2,closed3,closed4,open5,0,0};
Pitch NOTE G6{closed0l,open02,1,closed2,closed3, opend,open5,0,0};

Note {
Pitch notePitch;




duration;

Note songl]
{NOTE_C5,
{NOTE D5,
{NOTE_E5,
{NOTE_F5,
{NOTE G5,
{NOTE A5,
{NOTE B5,
{NOTE_CS6,
{NOTE D6,
{NOTE E6,
{NOTE_F6,
{NOTE_G6,

songLength = sizeof (song) / sizeof (song[0]);

currentNote = 0;
ServoState Servos[6];

playing = true;
noteStartTime = 0;

lastServoUpdate = 0;

setup () {
delay (5000) ;
Serial.begin (921600) ;

Serial.println ("Entering setup");

ledcAttachChannel (HOLEO1, freq, resolution, PWMCHANNELO) ;

ledcAttachChannel (HOLEO2, freq, resolution, PWMCHANNEL1) ;

’

(
(
ledcAttachChannel (HOLE2, freq, resolution, PWMCHANNELZ2
( .
(
(

r

ledcAttachChannel (HOLE3, freq, resolution, PWMCHANNEL3
HOLE4, freq, resolution, PWMCHANNEL4
HOLE5, freqg, resolution, PWMCHANNELS

’

ledcAttachChannel
ledcAttachChannel

)
)
)
)

’




ledcWrite (HOLEO1,
ledcWrite (HOLEOZ2,

( 220) ;

(
ledcWrite (HOLEZ,

(

(

(

120) ;
ledcWrite (HOLE3,
HOLE4,
HOLES,

ledcWrite
ledcWrite

0] {HOLEO1,
1] {HOLEO2,
2] {HOLE2,
{HOLE3,

220,
120,
200,
230,
200,
325,

220,
120,
200,
230,
200,
325,

1.0},
1.0},
-0};
.0};
-0};
-0};

Servos [
Servos [
Servos [
Servos [3]
Servos[4] {HOLE4,
Servos|[5] {HOLES,

pinMode (HOLEL,
pinMode (HOLEG6,
pinMode (HOLE7,

OUTPUT) ;
OUTPUT) ;
OUTPUT) ;

delay (1000) ;

Serial.println ("code started");

loop () {

if (millis() - lastServoUpdate >= 10) {
updateServo (Servos

updateServo (Servos

updateServo (Servos

updateServo (Servos

( [

( [
updateServo (Servos [
( [

( [

[

0
1
2
3
4
updateServo (Servos|[5
lastServoUpdate =

}
playSong () ;

playSong () {

if (!'playing) return;

if (millis() - noteStartTime > song[currentNote]

noteStartTime = millis () ;

.duration)

{




Pitch curPitch = song[currentNote].notePitch;

moveServo curPitch.hole01, 150);
moveServo curPitch.hole02, 150);
moveServo curPitch.hole2,
moveServo curPitch.hole3,
moveServo curPitch.holed,

moveServo curPitch.hole5,

digitalWrite (HOLE1l, curPitch.
digitalWrite (HOLE6, curPitch.holeb6)
digitalWrite (HOLE7, curPitch.hole7);

currentNote++;
if (currentNote >= songLength) {
playing = false;

currentNote = 0;

moveServo ( servoNumber, target, movementTime) {

targetClamped = constrain(target, min counts, max counts);

Servos [servoNumber] .targetPos = targetClamped;

distance = abs (targetClamped - Servos[servoNumber].currentPos) ;
updateTimes = movementTime / 10;

Servos |[servoNumber] .speed = distance / updateTimes;

if (Servos|[servoNumber].speed < 0.2)

Servos [servoNumber] .speed = 0.2;

updateServo (ServoState é&servo) |

if (servo.currentPos == servo.targetPos) return;

if (servo.currentPos < servo.targetPos) {
servo.currentPos += servo.speed;
if (servo.currentPos > servo.targetPos) servo.currentPos =

servo.targetPos;




rvo.currentPos




Potential Final



#include <WiFi.h>

#include "MidiData.h"

MidiData midi ("192.168.8.173",5000) ;

* ssid =

" LLE
r

* password

- n "o,
’

localPort = 2808;

packetBuffer[255];

replyBuffer|[]

DownloadStatus

HOLEO1 O
HOLEO2 1
HOLE1l 4
HOLEZ 5
HOLE3 6
HOLE4 7
HOLES5 10
HOLE6 18
HOLE7 19

freg 50

resolution 12

PWMCHANNELO
PWMCHANNEL1
PWMCHANNELZ2
PWMCHANNEL3
PWMCHANNEL4

0

1
2
3
4

"Message Received!";




PWMCHANNELS5 5

closed01 205
open0l1 220
closed02 105
open02 120
closed2 215
open2 200
closed3 235
open3 230
closed4 235
opend 200
closed5 265
openS 240

min counts 102;

max_ counts 501;

ServoState {
pin;

currentPos;

targetPos;

speed;

Pitch {
holeO1;
hole02;
holel;
hole2;
hole3;
hole4;
holeb5;
hole6;
hole7;




Pitch NOTE A5 {closed0l,closed02,0,closed2,open3, opend,open5,0,0};

Pitch NOTE B5 {closed0Ol,closed02,0,open2, open3,opend,open5,0,0};

Pitch NOTE C6
{closed0l,closed02,0,closed2,closed3,closed4,closed5,1,1};

Pitch NOTE D6
{closed0l,closed02,0,closed2,closed3,closed4,closed5,1,0};

Pitch NOTE E6
{closed0l,closed02,0,closed2,closed3,closed4,closed5,0,0};

Pitch NOTE F6
{closed01l,closed02,0,closed2,closed3,closed4,open5,0,0};

Pitch NOTE G6 {closed0l,closed02,0,closed2,closed3,opend,open5,0,0};

Pitch NOTE A6
{closed01l,closed02,0,closed2,open3,closed4,closed5,1,0};
Pitch NONE {open01l,open02,0,open2,open3,opend,open5,0,0};

NOTE_COUNT = 0;

*Midi Note nullptr;
*start time = nullptr;

*noteDuration = nullptr;
timebase;
currentNote = 0;

noteActive false;

ServoState Servos[6];

lastServoUpdate = 0;

moveServo ( servoNumber, target, movementTime) {

targetClamped = constrain(target, min counts, max counts);

Servos [servoNumber] .targetPos = targetClamped;

distance = abs (targetClamped - Servos|[servoNumber].currentPos) ;

updateTimes = movementTime / 10;




Servos [servoNumber] .speed = distance / updateTimes;

if (Servos[servoNumber].speed < 0.2)

Servos [servoNumber] .speed = 0.2;

updateServo (ServoState é&servo) |

if (servo.currentPos == servo.targetPos) return;

if (servo.currentPos < servo.targetPos) {
servo.currentPos += servo.speed;
if (servo.currentPos > servo.targetPos) servo.currentPos
servo.targetPos;
} else {
servo.currentPos -= servo.speed;
if (servo.currentPos < servo.targetPos) servo.currentPos
servo.targetPos;
}
ledcWrite (servo.pin, ( ) servo.currentPos) ;

}

Pitch midiToPitch ( midiNum) {

switch (midiNum) {

return NOTE A5;
return NOTE B5;
return NOTE C6;
return NOTE D6;
return NOTE EG6;
return NOTE F6;

return NOTE G6;
return NOTE A6;

default: return




playMidiSong () {

songTimeSec = millis() - timebase;

if (noteActive && songTimeSec >= (start time[currentNote -

l]+noteDuration[currentNote - 1])) {

Pitch mutePitch = NONE;
mutePitch.hole0O1l, 150);
mutePitch.hole02, 150);

moveServo
moveServo
moveServo mutePitch.hole2,

moveServo mutePitch.holed,

(0,
(L,
(2,
moveServo (3, mutePitch.hole3,
(4,
(5,

moveServo mutePitch.hole5,
digitalWrite (HOLEl, mutePitch.
digitalWrite (HOLE6, mutePitch.
digitalWrite (HOLE7, mutePitch.hole7);

noteActive = false;

if (currentNote < NOTE COUNT && songTimeSec >= start time[currentNote]) {
Pitch curPitch = midiToPitch (Midi Note[currentNote]) ;

, curPitch.holeO1l, 150);
, curPitch.hole02, 150);

moveServo (0
moveServo (1
moveServo (2, curPitch.holeZ2,
moveServo (3, curPitch.hole3,
4
5

moveServo

(
(
(
(
(4, curPitch.hole4,
(

moveServo (5, curPitch.holeb,

digitalWrite (HOLE1l, curPitch.holel);




digitalWrite (HOLE6, curPitch.hole®6)
digitalWrite (HOLE7, curPitch.hole7);

noteActive = true;

currentNote++;

if (currentNote >= NOTE COUNT && !noteActive) {
currentNote = 0;

timebase = millis () ;

setup () {
Serial.begin (921600) ;

ledcAttachChannel (HOLEO1l, freq, resolution, PWMCHANNELO) ;
ledcAttachChannel (HOLEO2, freq, resolution, PWMCHANNEL1) ;
ledcAttachChannel (HOLE2, freq, resolution, PWMCHANNEL2

’
r

’

ledcAttachChannel (HOLE4, freq, resolution, PWMCHANNEL4
ledcAttachChannel (HOLE5, freq, resolution, PWMCHANNELS

r

(
(
(
ledcAttachChannel (HOLE3, freq, resolution, PWMCHANNEL3
(
(

)
)
)
)

pinMode (HOLE1, OUTPUT) ;
pinMode (HOLE6, OUTPUT) ;
pinMode (HOLE7, OUTPUT) ;

ledcWrite (HOLEQO1l, open01);
ledcWrite (HOLEO2, open02);

(
(
ledcWrite (HOLE2, open2);
(
(
(

’

’

ledcWrite (HOLE3, open3
ledcWrite (HOLE4, open4
ledcWrite (HOLES5, openb

)
)
) ;
) ;

Iz




digitalWrite (HOLEL1, 0) ;
digitalWrite (HOLEG6,O) ;
digitalWrite (HOLE7,O0) ;

{HOLEO1, open0l, openO0l, 1.0};
{HOLEQO2, open02, open02, 1.0};
{HOLEZ2, open2, open2, 1.0};
1.0},
{HOLE4, open4, opend, 1.0};
{HOLES5, open5, open5, 1.0};

{HOLE3, open3, open3,

delay (1000) ;

timebase = millis () ;

loop () {
(DownloadStatus == 0) {

while (WiFi.status() != WL CONNECTED) { Serial.print("."); delay(500);

Serial.printf ("Trying 192.168.8.173:5000") ;

midi.fetchByTrackName ("Song.mid", "Recorder");

NOTE COUNT midi.getNoteCount () ;

Midi Note = new [NOTE COUNT] ;
start time = new [NOTE COUNT];
noteDuration = new [NOTE COUNT] ;

midi.printSummary () ;
i
for ( i = 0; i < midi.getNoteCount(); i++) {

NoteEvent *note = midi.getNote (i) ;




Midi Note[i] = note->pitch;
start time[i] = note->startTimeMs;

noteDuration([i] = note->durationMs;

noteBuf[6];
midi.getNoteName (note->pitch, noteBuf, sizeof (noteBuf));
Serial.printf ("Processing Note #%d -> Pitch: %d %s at %d ms\n",

i, note->pitch, noteBuf, note->startTimeMs) ;

}

Serial.printf ("%d / %d notes read\n", i, midi.getNoteCount ()):;
15

DownloadStatus =

if (DownloadStatus == 1) {

WiFi.begin(ssid, password) ;

WiFi.config(

IPAddress (192, 168, 0, 79),

IPAddress (192, 168, 1, 1),

IPAddress (255, 255, 255, 0));

while (WiFi.status() != WL CONNECTED) {
delay (500) ;

Serial.print (".");

Serial.println ("\nWiFi connected.");
Serial.print ("IP address: ");

Serial.println (WiFi.localIP())

Udp.begin (localPort) ;
Serial.print ("Listening on UDP port ");
Serial.println(localPort) ;

DownloadStatus = 2;

packetSize = Udp.parsePacket () ;
if (packetSize) {
len = Udp.read(packetBuffer, 255);




1if (len > 0) {
packetBuffer[len]

if (packetBuffer[0]

else if (packetBuffer[0]
Serial.println ("TEST") ;
playOnenotelsec() ;

else if (packetBuffer[0]
Serial.println ("START") ;
startSong () ;

startSong () {
if (millis() - lastServoUpdate >= 10) {
updateServo (Servos

updateServo (Servos

updateServo (Servos

updateServo (Servos

( [

( [
updateServo (Servos [
( [

( [

[

updateServo (Servos
lastServoUpdate

}

playMidiSong () ;

}

playOnenotelsec () {
Pitch curPitch = midiToPitch (Midi Note[currentNote]);

moveServo (0, curPitch.hole(Ol, 150);
moveServo (1, curPitch.hole02, 150);

moveServo (2, curPitch.hole2, 150);




moveServo (3, curPitch.hole3,

moveServo (4, curPitch.hole4,
14

moveServo (5, curPitch.holeb5,

digitalWrite (HOLEl, curPitch.

gitalWrite (HOLE6, curPitch
digitalWrite (HOLE7, curPitch

holel) ;

.hole6

.hole7) ;




Def Works



#include <WiFi.h>
#include "MidiData.h"

HOLEO1 O
HOLEOZ2 1
HOLE1l 4
HOLE2 5
HOLE3 6
HOLE4 7
HOLES 10
HOLE6 18
HOLE7 19

freg 50

resolution 12
PWMCHANNELO O
PWMCHANNEL1 1
PWMCHANNEL2 2
PWMCHANNEL3 3

4

5

PWMCHANNEL4
#define PWMCHANNELS

#define closed01 205
#define openl0l 220
#define closed02 300
#tdefine open02 280
#define closed2 225
#define open2 200
#define closed3 235
#define open3 230
#define closed4 235
#define opend 200
#define closed5 265
#define open5 240

min counts

max counts




ServoState {
pin;

currentPos;

targetPos;

speed;

Pitch {
holeO1;
hole02;
holel;
hole2;
hole3;
hole4;
hole5;
hole6;
hole7;

Pitch NOTE A5 {closed0l,closed02,0,closed2,open3,open4,open5,0,0};

Pitch NOTE BS5 {closed0l,closed02,0,open2,open3, opend,opend,0,0};

Pitch NOTE C6 {closed0l,closed02,1,closed2,open3,open4,open5,0,0};

Pitch NOTE D6
{closed01l,closed02,0,closed?2,closed3,closed4,closed5,1,0};

Pitch NOTE EG6
{closed0l,closed02,0,closed?2,closed3,closed4,closed5,0,0};

Pitch NOTE F6
{closed01l,closed02,0,closed?2,closed3,closed4, open5,0,0};

Pitch NOTE G6 {closedOl,closed02,0,closed2,closed3,opend,open5,0,0};

Pitch NOTE A6
{closed01l,closed02,0,closed?2,open3,closed4,closed5,1,0};

Pitch NONE {open0Ol,open02,0,open2,open3,opend,opend,0,0};




MidiData midi("192.168.8.173", 5000);
NOTE_COUNT = 0;

*Midi Note nullptr;
*start time = nullptr;

*noteDuration = nullptr;

localPort = 2808;
WiFiUDP Udp;

packetBuffer[255];

replyBuffer[] = "Message Received!";
DownloadStatus 0;

timebase;
currentNote = 0;

noteActive false;

ServoState Servos[6];

lastServoUpdate

moveServo ( servoNumber, target, movementTime) {

targetClamped = constrain(target, min counts, max counts);

Servos [servoNumber] .targetPos = targetClamped;

distance = abs (targetClamped - Servos|[servoNumber].currentPos) ;

updateTimes = movementTime / 10;

Servos[servoNumber] .speed = distance / updateTimes;

if (Servos[servoNumber].speed < 0.2)

Servos [servoNumber] .speed = 0.2;




updateServo (ServoState &servo) |

if (servo.currentPos == servo.targetPos) return;

if (servo.currentPos < servo.targetPos) {
servo.currentPos += servo.speed;
if (servo.currentPos > servo.targetPos) servo.currentPos
servo.targetPos;
} else {
servo.currentPos —-= servo.speed;
if (servo.currentPos < servo.targetPos) servo.currentPos
servo.targetPos;
}
ledcWrite (servo.pin, ( ) servo.currentPos) ;

}

Pitch midiToPitch ( midiNum) {

switch (midiNum) {

81l: return NOTE AS5;
83: return NOTE BS5;
84: return NOTE C6;
86: return NOTE D6;

88: return NOTE E6;
89: return NOTE F6;
91: return NOTE G6;
93: return NOTE A6;

default: return NONE;

playMidiSong () {

songTimeSec = millis() - timebase;




if (noteActive && songTimeSec >= (start time[currentNote -

l]+noteDuration[currentNote - 1])) {

Pitch mutePitch = NONE;
mutePitch.hole01, 150);
mutePitch.hole02, 150);

moveServo
moveServo
moveServo mutePitch.hole?2,

moveServo mutePitch.hole4,

(0,
(1,
(2,
moveServo (3, mutePitch.hole3,
(4,
(5,

moveServo mutePitch.hole5,
digitalWrite (HOLE1l, mutePitch.
digitalWrite (HOLE6, mutePitch.holeb) ;
digitalWrite (HOLE7, mutePitch.hole7);

noteActive = false;

if (currentNote < NOTE COUNT && songTimeSec >= start time[currentNote]) {
Pitch curPitch = midiToPitch (Midi Note[currentNote]) ;

0, curPitch.hole0Ol1, 150);
, curPitch.hole02, 150);

moveServo
moveServo
, curPitch.hole2,

1
moveServo (2
3, curPitch.hole3,
4
5

moveServo

moveServo (4, curPitch.holed,

(
(
(
(
(
(

moveServo (5, curPitch.hole5,
digitalWrite (HOLEl, curPitch.
digitalWrite (HOLE6, curPitch.hole®6)
digitalWrite (HOLE7, curPitch.hole7);

noteActive = true;

currentNote++;




if (currentNote >= NOTE COUNT && !noteActive) {
currentNote = 0;

timebase = millis () ;

setup () {
Serial.begin (921600) ;

ledcAttachChannel (HOLEO1, freq, resolution, PWMCHANNELO) ;
ledcAttachChannel (HOLEO2, freq, resolution, PWMCHANNEL1) ;
ledcAttachChannel (HOLE2, freq, resolution, PWMCHANNELZ2)
ledcAttachChannel (HOLE3, freq, resolution, PWMCHANNEL3) ;
( )
( )

r

12

ledcAttachChannel (HOLE4, freqg, resolution, PWMCHANNEL4

r

ledcAttachChannel (HOLE5, freq, resolution, PWMCHANNELS
pinMode (HOLE1, OUTPUT) ;

pinMode (HOLE6, OUTPUT) ;
pinMode (HOLE7, OUTPUT) ;

Servos[0] = {HOLEOl, open0Ol, openO0l, 1.0};




{HOLEO2, open02, openO02, 1.0};

{HOLE2, open2, open2, 1.0};
1.0};

{HOLE4, opend, opend, 1.0};
1

{HOLE3, open3, open3,

{HOLE5, open5, openb, .0}

timebase = millis () ;

(DownloadStatus == 0) {

niri begin (I )
while (WiFi.status() != WL CONNECTED) { Serial.print(".");
delay (500); }

Serial.printf ("Trying 192.168.8.173:5000") ;




midi.fetchByTrackName ("Song.mid", "Recorder");

midi.printSummary () ;

ig
= 0; 1 < midi.getNoteCount(); i++) {
NoteEvent* note = midi.getNote (i) ;

noteBuf[6];

midi.getNoteName (note->pitch, noteBuf, sizeof (noteBuf));

Serial.printf ("Processing Note #%d -> Pitch: %d %$s at %d

i, note->pitch, noteBuf, note->startTimeMs) ;

}

Serial.printf ("$d / %d notes read\n", i, midi.getNoteCount()) ;
DownloadStatus = 1;

if (DownloadStatus == 1) {

WiFi.begin(ssid, password) ;

WiFi.config (

IPAddress (192, 168, 0, 79),
IPAddress (192, 168, 1, 1),
IPAddress (255, 255, 255, 0));

while (WiFi.status() != WL_CONNECTED) {
delay (500) ;

Serial.print(".");




}
Serial.println ("\nWiFi connected.");
Serial.print ("IP address: ");

Serial.println (WiFi.localIP())

Udp.begin (localPort) ;
Serial.print ("Listening on UDP port ");
Serial.println (localPort) ;

DownloadStatus = 2;

packetSize = Udp.parsePacket ()

if (packetSize) {
len = Udp.read (packetBuffer, 255);
if (len > 0) {
packetBuffer[len] = 0;

if (packetBuffer[0] =

else if (packetBuffer[0]
Serial.println ("TEST") ;

}
else if (packetBuffer[0] == 'G"') {
Serial.println ("START") ;

startSong () {
if (millis() - lastServoUpdate >= 10) {

’

updateServo (Servos

r

updateServo (Servos

’

updateServo (Servos

( [07)
( [11)
updateServo (Servos|[2]) ;
( [37)
( [4]1)

’

updateServo (Servos




updateServo (Servos|[5]) ;

ServoUpdate = millis () ;

playMidiSong () ;

}

playOnenotelsec

Pitch curPitch = midiToPitch (Midi Note[currentNote]) ;

curPitch.hole01, 150);
curPitch.hole02, 150);
curPitch.hole?2,
curPitch.hole3,
curPitch.hole4,

curPitch.holeb5,

digitalWrite (HOLE1l, curPitch.holel);
digitalWrite (HOLE6, curPitch.hole6);
digitalWrite (HOLE7, curPitch.




MUTE CODE



<WiFi.h>

"MidiData.h"

midi ("192.168.8.173",5000) ;

localPort = 2808;
WiFiUDP Udp;

packetBuffer[255];

replyBuffer[] = "Message Received!";

DownloadStatus 0g

#define MUTE1l 4
MUTE2 5

freq 50
resolution 12

PWMCHANNELO O

openM 220
closedM 240
open01l 200
closed01l 200
open02 200
closed02 200
open2 200
closed2 200
open3 200
closed3 200
open4 200
closed4 200
openb5 200
closed5 200

min counts = 102;




max counts = 501;

ServoState {
pin;

currentPos;

targetPos;

speed;

Pitch ({
holeO1l;
hole02;
holel;
hole2;
hole3;
hole4;
hole5;
hole6;
hole7;

mute;

NOTE A5 {closed0O1,closed02,0,closed2, open3, open4,open5,0,0,0};

NOTE B5 {closed0l,closed02,0,open2,open3, open4,open5,0,0,0};
NOTE C6 {closed01l,closed02,0,closed2,closed3,closed4,closed5,1,1,0};

NOTE D6 {closed0l,closed02,0,closed2,closed3,closed4,closed5,1,0,0};

NOTE E6 {closed01l,closed02,0,closed2,closed3,closed4,closed5,0,0,0};

NOTE F6 {closed0l,closed02,0,closed2,closed3,closed4,open5,0,0,0};

NOTE G6 {closed0Ol,closed02,0,closed2,closed3,opend,open5,0,0,0};

NOTE A6 {closed01l,closed02,0,closed2,open3,closed4,closed5,1,0,0};

NONE {open01,open02,0,open2,open3,opend,open5,0,0,1};

NOTE_COUNT




*Midi Note = nullptr;
*start time = nullptr;

*noteDuration = nullptr;

timebase;
currentNote = 0;

noteActive false;

ServoState Servos[1l];

lastServoUpdate = 0;

moveServo ( servoNumber, target, movementTime) {

targetClamped = constrain(target, min counts, max counts);

Servos [servoNumber] .targetPos = targetClamped;

distance = abs(targetClamped - Servos|[servoNumber] .currentPos);
updateTimes = movementTime / 10;

Servos [servoNumber] .speed = distance / updateTimes;

if (Servos[servoNumber].speed < 0.2)

Servos [servoNumber] .speed = 0.2;

updateServo (ServoState &servo) {

if (servo.currentPos == servo.targetPos) return;

(servo.currentPos < servo.targetPos) ({
servo.currentPos += servo.speed;
if (servo.currentPos > servo.targetPos) servo.currentPos 3 70.targetPos;
else {
servo.currentPos —-= servo.speed;
if (servo.currentPos < servo.targetPos) servo.currentPos
}
ledcWrite (servo.pin, ( ) servo.currentPos) ;

}

Pitch midiToPitch ( midiNum) {

switch (midiNum) {

72: return NOTE Cé6;

return NOTE D6;

return NOTE E6;




return NOTE F6;
return NOTE G6;
return NOTE A6;
return NOTE B5;
return NOTE C6;
return NOTE D6;
return NOTE E6;
return NOTE F6;
return NOTE G6;
return NOTE A6;
return NOTE Cé6;
return NOTE D6;

return NOTE E6;

return NOTE F6;
return NOTE G6;
return NOTE AG6;

return NONE;

playMidiSong () {

songTimeSec = millis () - timebase;

if (noteActive && songTimeSec >= (start time[currentNote -

l]+noteDuration[currentNote - 1])) {
if (songTimeSec - (start time[currentNote
100) {
moveServo (0, closedM, 150);
} else {
digitalWrite (MUTE1l,HIGH) ;
}

noteActive = false;

if (currentNote < NOTE COUNT && songTimeSec >=

moveServo (0, openM, 150);
digitalWrite (MUTE1, LOW) ;
noteActive = true;
currentNote++;
}
if (currentNote >= NOTE COUNT && !noteActive) {

l]+noteDuration[currentNote

time [currentNote])

{
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currentNote = 0;
timebase = millis();

}

setup () {
Serial.begin(115200) ;
ledcAttachChannel (MUTE2, freq, resolution, PWMCHANNELO) ;
ledcWrite (MUTE2, openOl);
Servos[0] = {MUTE2, openOl, openO0l, 1.0};
loinMode (MUTE1, OUTPUT) ;
digitalWrite (MUTE1, LOW) ;
delay (1000) ;
timebase = millis();

}

loop () |

if (DownloadStatus == 0) {

while (WiFi.status() != WL CONNECTED) { Serial.print("."); delay(500); }

Serial.printf ("Trying 192.168.8.173:5000") ;
midi.fetchByTrackName ("Song.mid", "Recorder"):;

NOTE COUNT = midi.getNoteCount () ;

Midi Note new [NOTE COUNT] ;
start time = new [NOTE COUNT] ;

noteDuration = new [NOTE COUNT] ;

midi.printSummary() ;
i;
i = 0; i < midi.getNoteCount(); i++) {
NoteEvent *note = midi.getNote (i) ;
Midi Note[i] = note->pitch;
start time[i] = note->startTimeMs;

noteDuration[i] = note->durationMs;

noteBuf[6];

midi.getNoteName (note->pitch, noteBuf, sizeof (noteBuf));




Serial.printf ("Processing Note #%d -> Pitch: %d %s at %d ms\n",

i, note->pitch, noteBuf, note->startTimeMs) ;

Serial.printf ("%d / %d notes read\n", i, midi.getNoteCount()) ;

DownloadStatus = 1;

if (DownloadStatus == 1) {
WiFi.begin (ssid, password) ;
WiFi.config(

IPAddress (192, 168, 0, 78),
IPAddress (192, 168, 1, 1),
IPAddress (255, 255, 255, 0)):;

while (WiFi.status() != WL CONNECTED) {

delay (500) ;

Serial.print(".");

Serial.println ("\nWiFi connected.");
Serial.print ("IP address: ");

Serial.println (WiFi.localIP()):;

Udp.begin (localPort) ;
Serial.print ("Listening on UDP port "):;
Serial.println(localPort);

DownloadStatus = 2;

packetSize = Udp.parsePacket () ;
if (packetSize) {
len = Udp.read(packetBuffer, 255);
(len > 0) {

packetBuffer[len] = 0;

if (packetBuffer[0] == '0') {}
else if (packetBuffer[0] ==
Serial.println ("TEST") ;

playOnenotelsec() ;




Serial.println ("S

if - lastServoUpdate >= 10)
updat

lastServoUpdate

while (true) {

digitalWrite (MUTE1,HIGH) ;

digitalWrite (MUTEZ2, LOW) ;
}
}

{
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