o
Configure Interval setting (main screen)
*

void {

Icd.setCursor(0, O);
Icd.print("Interval  ");
Icd.setCursor(0, 1);
iff interval < 20 ){

led.print( printFloat( interval, 5, 1) );

Ise {
Ied.print( printFloat{interval, 3,0) );
}

ledpring " ");
1

o
Configure Mode setting
*

void

Icd.setCursor(0, 0);
Icd.print("Mode");
Icd.setCursor(0, 1);

if ( mode == MODE_M ) {
led.print("M (Default) *);

Jelse
led.print( "Bulb (Astro) " );
}
}
o
Configure no of shots - 0 means infinity.
*
void t
Icd.clear();

Icd.setCursor(0, 0);

ed.print("No of shots");
Icd.setCursor(0, 1);

if ( maxNoOfshots >0 ) {

led.print( printint{ maxNoOfShots, 4 ) );
Yelse {

led.print( "unlimited" );

led.print( " *);// clear rest of display
1

o

Configure Exposure setting in Bulb mode
*

void printExposureMenu()

Ied.setCursor(0, 0);
Ied.print("Exposure *);
Ied.setCursor(0, 1);

int hours = (int)releaseTime / 60/ 60;
(int)releaseTime / 60) % 60;

int secs = ( (int)releaseTime ) % 60;

lizero hours );

g s iizero{ minutes );

String e M\Zero( secs);

[ prm((re\easeﬂme),
Ied.pr ")

Print running screen
*

void

Ied.setCursor(0, 0);
Icd.print( printint( imageCount, 4));

if (maxNoOfshots > 0) {

led.print(" R );
led.print( printint( maxNoOfshots - imageCount, 4 ) );
led.print(" " );

led setcursor(0, 1)

J/ print remaining time

unsigned long remainingsecs = (maxNoOfshots -
imageCount) * interval;

led print( "T-");

w prm((ﬁHZero( remainingsecs /60 /60) );

ey

w prm((ﬁHZero( (remainingSecs / 60) % 60) );

}

o

Ied.setCursor(11, 0);

if ( millis() < rampingEndTime ) {

ledprint("*");

led.print(" " );

)]

if( interval < 100 ){ // prevent the interval display from

led.print( printFloat( interval, 4, 1) );
}else

led.print( printFloat( interval, 4,0 );

oi
Icd.setCursor(0, 0);
Icd.print( "Stop shooting?");
Ied.setCursor(0, 1);
Ied.print( "< Stop ~ Cont.>");

led setCursor(0, 0);

if (releaseTime <1) {
led.print( “Smg\e Exposure”);
led setCursor(0, 1);
led. prm(( re\easeﬂme) J/ under one second
led.pr )
tel \se (
led.print( "Bulb Exposure *);
led setCursor(0, 1);

if ( bulbReleasedAt == 0) {// if not shooting
J/ display exposure time setting

int hours = int)releaseTime / 60 / 60;

int minutes = ( (int)releaseTime / 60 ) % 60;
int secs =  (int)releaseTime ) % 60;

String sHours = fillzero{ hours );

String sMinutes = filZero{ minutes );
String sSecs = fillzero( secs );

led.print( sHours );
led.print("*);
led.print( sMinutes);
led.print( "\");
led.print( ssecs );
led.print( "\"");
led.print(" " );

}

1

if (bulbReleasedAt

0){// currently not running

led.setCursor(10, 1);
led.print( "< FIRE" );

Yelse {// running
unsigned long runningTime = ( bulbReleasedAt +
releaseTime * 1000 ) - millis();

int hours = runningTime / 1000/ 60 / 60;
int minutes = ( runningTime / 1000 / 60) % 60;
int secs =  runningTime / 1000 ) % 60;

String sHours = illzero( hours );
string s ilzero{ minutes );
String ssecs = fillzero( secs );

led setCursor(0, 1);
led.print(* *);// clear time setting display
led setCursor(8, 1);
led.print( sHours );
led.setCursor(10, 1);
led.print(":*);
led setCursor(11, 1);
led.print( sMinutes );
led setCursor(13, 1);
led.print(":*);
led setCursor(14, 1);
led.print( sSecs );

}

Slider initialization to home position = 0

[*Berdine Time Lapse Rail
1) Void Rail_ini o pt home le switch di
2) Void Inch_Man to inch OR send the slider to middle - end or home position:

!
void Rail_ini()
{

W

if (d \gwamead(TOGG] o\
iOver = r; //-200

N(d\g\(a\ﬁead(TOGG HIG
= iniOver + endPos ; //21200
iniHome = endPos; //21000

stepper.setMaxspeed(800);
stepper.setAcceleration(200);

while (digitalRead(LIMIT) == HIGH){
stepper.moveToliniHunt); //move slowly in the direction switch til it its the limit switch
stepper.run();

stepper.setCurrentPosition(iniOver); // Put current position to overshoot end position
while (stepper.currentPosition() 1= iniHome]
{

stepper.moveToliniHome]; //Move slowy on the other direction to clear the limit switch and put
100 0r 126000
stepper.run();

/** Slider Manual move
Short push = inch

Long push = middle, Second long = end of rail

‘The push button has two functions:
a) short pusch (less then one secound)= smal move - inching
b) By pushing more then one second the slider goes to the middle,
pushing a secound time send the slider to the end.
3) Void Ramp_Calc is a Quad easyramping IN and OUT at begening and end of rail
4) Ifthe slider touch the limitswitch it stop.
*

Hinclude <Acceltepper.h>

AccelStepper stepper(1, A5, Ad); // 1= Easy Driver, AS STEP pin, A4 DIR pin

const int LIMIT = AL; // Limit switch connected to pin A1
constint SHUT_PIN =3; //Shutter cable

const int SLAVE_PIN = 11; //input signal from the camera hot shoe
const int TOGG =12; // Toggle switch connected to pin 1.

const int INCH = 13; // Inch Push buton connected to pin 13

J/*** Ramp variables ***

int begining = 0; //value of oneMove at the begining of the ramp=b

int oneMove; // Distance of one slider's move

int duration; //How many frames the ramping is lasting for = d

inty = 1; // Variable tostore last 20% of ramping

float ratio =0.2; //How long last the ramping in % (0.2 = 20%)

const int maxLength = 100; //Set the maximum lenght for one move of the slider

J/*** Inch_Man variables ***
int stepplnch = false; //logic condition to run manual

int TargetCal = false; // logic condition to calculate target
long curPos; //current position

long target; //move to position variable

long targetinch; //set new target position for inch

J/*** Enter here variable depending on rail length ***
long homePos =0; //home position
long midPos = 10500; //half way: depends on rail's length

void Inch_Man()
{

= digitalRead(INCH);
digitalRead(T0GG);
digitalRead(LIMIT);

stepper.setMaxspeed(800);
stepper.setAcceleration(200);

while (digitalRead(INCH)== HIGH && Steppinch == false && hBval
delay(100); //if you want more resolution, lower this number
pressLength_milliseconds = pressLength_milliSeconds +100;
Serial printin pressLength_milliSeconds);

HIGH){

if (pressLeng(h_m\H\Se(ond; >= optionTwo_milliseconds){

Steppinch

TargetCal = true;

if (TargetCal == true && toggval == HIGH){

if (stepper. ) >= homePos && st )< midpos)

target = midPos;

elseif stepper. ) >=midPos && <endpos)

target = endPos;
}

¥
else if (TargetCal == true && toggval == LOW){
if = endPos &8 st )>midpos)

target = midPos;

1
else if = midPos && st >homePos)

target = homePos;
}

TargetCal = false;
if (Steppinch = true)

{

stepper.moveToltarget);

while (stepper.currentPosition() 1= target)

{
if (digitalRead (LIMIT)=
stepper.run()

HIGH){

1
Steppinch = false;

else if(pressLength_milliSeconds >= optionOne_millSeconds){
if (digitalRead (TOGG )= HIGH){

curPos = stepper.currentPosition ();
targetinch = curPos + inchMoveval;

stepper.moveTo (target);

while (stepper.currentPosition () I= targetinch){
if (digital Read (LIMIT)== HIGH){
stepper.setspeed(400);
stepper.runspeed();
}

1
1

if( digitalRead(TOGG)

Low){

curPos = stepper.currentPosition ();
targetinch = curPos - inchMoveval;

stepper.moveTo (target);

while (stepper.currentPosition n I= targetinch){
if (digital Read (LIMIT)== HIGH){
stepper.setspeed(400);
stepper.runspeed();
}

}
}

}
presstength_milliseconds =0;
}

o
Quad Ramp calculation
\F(!/(d/21< 1 (L/Z‘(l/(d/le (l/(d/le'b)

o R d/2)-1)/2)" @ (2
AR

*

—— void Ramp_calc()
Serial.printin(*Calculation");
Serial.printinimageCount);

dura(mn =maxNoOfshots *
in change - endos/mastoORhots: /] Scope of the change = ¢

float c = change;
float d = duration;

if (imageCount <= duration){
float ratio_td = t/(d/2);
//Ramp at Start

if (ratio_td <= 1){
oneMove = ¢/2*ratio_td*ratio_td+h;

else

{

oneMove = -¢/2*(((2{(ratio_td)-1))/2)*((2-((ratio_td)-1))/2)*((2-((ratio_td)-1))/2)*((2(ratio_td)-
1))/2)*((2-{(ratio_td)-1))/2) 2+

}

oneMove = min(oneMove, change);
else

// Ramp at end

if (imageCount >= maxNoOfshots - duration){

eC 00fshots-d
float tt = countDown;
b = change;

float ratio_td = tt/(d/2);

if (ratio_td <= 1){

oneMove = ¢/2*ratio_td*ratio_td-b;
oneMove = -oneM

¥

else

neMove = ¢/2*(((2-| ((ram td)-1))/2)*((2-((ratio_td)-1))/2)*((2-{(ratio_td)-1))/2)*((2-(ratio_td}-

1))/2) ((2-{(ratio_td)-1))/2)-2]
oneMove = - oneMove;
1

©oneMove = max(oneMove,0);

else
{

//Ramp move for the rest of the time
oneMove = change;

¥
oneMove = min(oneMove,maxLength); //move no more then maxLength

Serial.printin{oneMovel;
Serial.printin("End Cal");

long endPos = 21000; //End of rail: depends on rail' length
intinchMoveval = 200; //When pushbutton short value of one move

/Variables to set the ini direction
long iniOver = inchMoveval + 200
long iniHunt = endPos + 1000;
long iniHome;

/IVariable for Dual push button function

float pressLength_milliseconds = 0;

int optionOne_milliSeconds = 100; //Short push

int optionTwo_milliseconds = 1000; //Long push
(!

Process the key presses - do the Menu Navigation
*

void

Pro-Timer Free
Gunther Wegner
http://gwegner.de
http://Irtimelapse.com
RTimel ree

Version 0.89: Klaus Heiss: Led backlight dimming implemented, Save Pararms in EEPROM
implemented lib EEPROMConfig) 28.08.17

Version 0.88: Thanks for Klaus Heiss (KH) for implementing the dynamic key rate

*

#include <LiquidCrystal h>
#include "LCD_Keypad_Readerh” /l credits to: https/ fwwwhellonul com/2p=282
#include "EEPROMConfigh" // Klaus Heiss, www.elite.at

const String CAPTION = "Pro-Timer 0.91";

)_Keypad_Reader keypad;
LiquidCrystal lcd(8, 9, 4,5, 6, 7); //Pin assignments for Sainsmart LCD Keypad Shield

const int NONE =0;
const int SELECT = 1;
const int LEFT=2;
constint UP=3;

constint DOWN =4;
constint RIGHT = 5;

J/ ey constants

const int Onboard_LED
const int BACK_UGHT =10;

const float RELEASE_TIME_DEFAULT = 0.02; // default shutter release time for camera
const float MIN_DARK_TIME = 0.5;

const int keyRepeatRate = 100; // when held, key repeats 1000/ keyRepeatRate times per second
const int decoupleTime = 1000; // time in milliseconds to wait before doing a single bulb exposure

int localKey =0; // The current pressed key
int lastKeyPressed = -1; // The last pressed key

unsigned long lastKeyCheckTime = 0;
unsigned long lastKeyPressTime =0;
unsigned long lastDispTumedoffTime =

int sameKeyCount =0;
float releaseTime = RELEASE_TIME_DEFAULT; // Shutter release time for camera
unsigned long previousMills =0; // Timestamp of last shutter release

unsigned long runningTim

float interval = 4.0;
long maxNoOfShots
int isRunning = 0; //ﬂzg indicates intervalometer is running
unsigned long bulbReleasedAt =

1/ the currentinterval

int imageCount = 0; // Image count since start of intervalometer

unsigned long rampDuration = 10; // ramping duration
float rampTo = 0.0; // ramping interval

unsigned long A0, // ramping start time
unsigned long rampingEndTime = 0; // ramping end time
float mlerva\EeloreRammng 0; // nterval before ramping

boolean backlight = HIGH; // The current settings for the backlight

const int SCR_INTERVAL =0; // menu workflow constants
const int SCR_SHOTS = 1;

const int SCR_MODE
constint SCR_EXPOSURE = 10
const int SCR_RUNNING =2;
const int SCR_CONFIRM_END =
constint SCR_CONFIRM_END_BULB = 12;
const int SCR_SETTINGS

const int SCR_PAUSE =
constint SCR_RAMP_TIME = ;
const int SCR_RAMP_TO=7;
const int SCR_DONE =5;

1/ left side MENUS.
const int SCR_SINGLE = 11;

const int MODE_M
constint MODE_BULB = 1;

int currentMenu =0; // the currently selected menu
int settingsSel = 1; // the currently selected settings option
int mode = MODE_M; // mode: M or Bulb

const float cMinnterval
const float cMaxinterval

02;
999; // no intervals longer as 999secs - those would scramble the display

J/KH. LCD dimming
constint cMinlevel = 0; // Min. Background Brightness Levels
const int cMaxlevel =5; // Max. Background Brightness Levels
int act_BacklightLevel =

char act_BackLightDir

// KH: EPROM Params
EEPParams EEProm; ﬂ

" se\en kev will switch backlight at any time
if (loc:
if (\aleevPressed

o

if ((AMode

if (act_BacklightDi
act_BackL

bt

=='U) || (AMode ==
act_BacklightDir = AMode;

K H: Change Backlight Brightness in Steps
!

D){

ECT) {
if (millis() > lastKey Presmme +500) {
changeBackLightBrightness(R');
TastKeyPressTime = mili();
backLight = true;

1
1

else {
backLight = Ibacklight;
if (backLight) {

LIGHT, act_BackL

J/ Turn PWM backiight on.

(i) <\ale\s pTumedofTime + 450) {
save_params();
AT ime

)

)

else {

digital\Write(BACK_LIGHT, LOW); // Turn backiight off.
lastDispTurnedOffTime = mills();

}

lastKeyPressed = localKey;
lastKeyPressTime = millis);

Ise {
lastKeyPressed = localkey;
lastKeyPressTime = millis();
1

J/ do the menu navigation
switch ( currentMenu ) {

case SCR_INTERVAL:

if localkey
il interval <
interval = (ﬂoal)((\nl)(mlerva\‘10]‘1)/10 J/ round to 1 decimal place

UP)(

else
interval = (float)((int)interval + 1); // round to 1 decimal place

if (interval > cMaxinterval ) {
interval = cMaxinterval;
}

1

if (localKey OWN ) {
if (interval > cMininterval) {
if(interval <20
interval = float)((int)(interval * 10) -1) /10; // round to 1 decimal place
}else
interval = (floa){(intinterval - 1);

rampTo= interval; // set rampTo default to the current interval

currentMenu = SCR_MODE;
if (localKey == LEFT ) {
led.clear();

currentMenu = SCR_SINGLE;
1

break;

case SCR_MODE:
if (localKey.
currentMenu

CR_SHOTS;

else if localKey == LEFT) {
currentMenu = SCR_INTERVAL;
1

elseif ((localkey == UP) || (localkey == DOWN ) ) {

releaseTime
1

}

break;

ELEASE_TIME_DEFAULT; // when switching to M-Mode, set the shortest shutter release time.

case SCR_SHOTS:

if (localkey = UP ) {
\'(maxNoOfShms) 2500 ) {
maxNoOfShots += 100;
e (macNeOfshots = 1000 {
maxNoOfShots += 50;
)e\se\l(maxNoCﬂShms) 100){
maxNoOfshots += 2
)e\se\l(maxNoCﬂShms) 10){
maxNoOfShots += 10;
Jelse {
maxNoOfShots ++;

}
H{ maxioOfhots = 3859/ prevent srewingthe u

maxNoOfshots

1

1

if (localkey == DOWN ) {

if ( maxNoOfShots > 2500 "
maxNoOfshots = 100;

Jelseif ( maxNoCﬂShms) 1000) {
maxNoOfShots

Jelseif ( maxNoCﬂShms) 100){
maxNoOfShots

Jelseif ( maxNoCﬂShms) 10){
maxNoOfShots

Jelselif ( maxNoCﬂShms >0){
maxNoOfshots = 1;
Jelse {
maxNoOfshots
}
}

if (localKey == LEFT ) {
currentMenu = SCR_MODE;

stopshooting()]
% earl;
1

if (localkey \GHT)(//S'ar(shoolmg
if ( mode == MODE_M )

Initialize everything

void setup() {
pinMode(Onboard_LED, OUTPUT);
digitalWrite(Onboard_LED, LOW); //Turn Onboard LED OFF. it only consumes battery power )

pinMode(BACK_LIGHT, OUTPUT);
digitalWrite(BACK_LIGHT, LOW); // First turn backiight off.

Serial.begin(9600);
Serial printin( CAPTION );

//init LCD display

led begin(16, 2);

led.clear();

led setCursor(0,0);

/1 print welcome screen))
led.print(*LRTimelapse.com");
led setCursor(0, 1);

led.print( CAPTION );

//Load EEPROM params

EEProm ParamsRead();

1/ check ranges

EEProm.Params BackgroundBrightnessievel =
P

cMinLevel, cMaxtevel);
EEProm.Params.Interval = constrain(EEProm.Params.Interval,

cMaxinterval);

eMininterval,

act_Backlightlevel = EEProm.Params BackgroundBrightnessLevel;
interval = EEProm Params.interval;

//wait a moment... show CAPTION dimming
/* HK.: implemented dimming */
digitalWrite(BACK_LIGHT, HIGH); //Tum backlight on

5,act_BacklightBrightness(),2);
J7Railini mode

pinMode(LIMIT, INPUT_PULLUP); //Pin mode for the Limit switch
pinMode(TOGG,INPUT); //Pin mode for the direction toggle switch

i ]

//Manual Mode

void (
switch (currentMenu ) {
case SCR_INTERVAL:

L printintervalMenu();

Brealk;

case SCR_MODE:
printModeMenu();
reak;

case SCR_SHOTS:

printNoOfshotsMenu();
reak;

case SCR.

EXPOSURE:
;prwanxDo:sureMenu(),
=

case SCR_RUNNING:

oi
Icd.setCursor(0, 0);
Icd.print( "Stop exposure?");
Ied.setCursor(0, 1);

Icd.print( "< Cont. Stop >*);
}

printRunningscreen();
reak;

case SCR_CONFIRM_END:

o

Print Settings Menu
*

pn‘cmmsndweenn,
TEak;

case SCR_CONFIRM_END_BULB:

void

Ied.setCursor(1, 0);

Icd.print("Pause  *);
Ied.setCursor(1, 1);

Icd.print("Ramp Interval *);
Ied.setCursor(0, settingsSel - 1);
Ted.print(*>");

Ied.setCursor(0, 1- (settingsSel - 1);
Ted.print(* *);

}

printConfirmEndscreenBulb( )]
reak;

case SCR_SETTINGS:

| S printSettingsMenu();
realk;

case SCR_PAUSE:

érm(?auseMenu(),

break;

case SCR RAMP_TIME:

;prmmam:m:wznonMenu(),
=

o
Slave mode: When a pulse from Camera move a certain distance

void Rail_Slavel()(

Mode(INCH,INPUT); //Pin mode for the inch push buttom

J/slave mode
pinMode(SHUT_PIN, OUTPUT); // initialize output pin for camera release
pinMode(SLAVE_PIN, INPUT_PULLUP); / sets the digital pin as input for the camera signal

= SCR_RUNNING,
firstshutterf
Telse {

currentMenu = SCR_EXPOSURE; / in Bulb mode ask for exposure
}

}
break;

/1 Exposure Time
case SCR_EXPOSURE:

if (loc: UP )
re\ea;enme (float){(int){releaseTime * 10) + 1) / 10; // round to 1 decimal place
1

if  releaseTime > interval - MIN_DARK_TIME ) { // no release times longer then (interval-Min_Dark_Time)
releaseTime = interval - MIN_DARK_TIME;
}

if (localKey WN ) {
if ( releaseTime > RELEASE_TIME_DEFAULT )
releaseTime = (float)((int)(releaseTime * 101 -1)/10; // round to 1 decimal place

1

if (localKey == LEFT ) {
currentMenu —scR _SHOTS;

if (localKey ==RIGHT) {
currentMenu =SCR_RUNNING;
It

)

break;

case SCR_RUNNING:

if (localKey == LEFT ) { / LEFT from Running Screen aborts

if ( rampingEndTime == 0) { // if ramping not active, stop the whole shot, other otherwise only the ramping
if (isRunning ) { // ifis still runing, show confirm dialog
currentMenu =SCR_CONFIRM_END;
Yelse { //iffinished, go to start screen
currentMenu =SCR_INTERVAL;
¥

lcd.clear();
Yelse {// stop ramping
rampingStartTime = 0;
rampingEndTim
}

1

if (localKey == RIGHT ) {
currentMenu = SCR_SETTINGS;
led.clear();

1

if (localkey

P
changeBackLightBrightness('U');

if localkey
changeBackLightBrightness('D');
¥

break;

case SCR_CONFIRM_END:

if ( bulbReleasedAt >0 ) { / if we are shooting in bulb mode, instantly stop the exposure
=0)

bulbReleasedAt
digitalWrite(12, LOW);

1T printintervalMenu();

Serial printin(oneMove);

if (digitalRead(TOGG)

HIGHK
stepper.move(oneMove); // Distance of one slider's move

while (5(epperd\5rameToGo(] \ 0)(
if (digitalRead(UMIT)== HIGH
stepper.setSpeed(500);
stepper.runspeed();
}

}
1

if { digitalRead (TOGG):

ow){

curPos = stepper.currentPosition ();
target = curPos - oneMove

stepper.moveTo(target); // Distance of one slider's move

while (stepper.currentPosition n 1= target){

if (digitalRead(UMIT)= HIGH
stepper.setSpeed(-500);
stepper.runspeed();

”»

K H: dimming LCD BAckground light
*

led.clear();
1

[

= ~7
The main loop.

void loop() {

[ it vnty ]

if (isRunning

0

if (digitalRead(SLAVE_PIN

Rail_Slave();

if (millis() > lastKeyCheckTime + keySampleRate) {
lastKeyCheckTime = mills();
localKey = keypad.getKey();
J/serial.printin( localKey );
J/Serial.printin( lastKeyPressed);

Low)

tKeyPressed) {
rocesskey(
eypat RepealRale keyRepeatRatesiow;
Yelse {

/1 key value has not changed, key is being held down, has it been long enough?
/1 (but don't process localKey =0 = o key pressed)

/* HK.: implemented function ActRepeateRate instead of constant */
if (localKey 1= 0 && mills() > lastKeyPressTime + keypad. ActRepeatRate()) {
I/ yes, repeat this key

UP) || (localkey
pro:essKey( )

DOWN ) || (localkey == SELECT ) ) {

)

void DimLCD( byte startval, byte endval, byte stepdelay) {
if (endval < startval) {
for (int bl = startval; bl >= endval; bl-) {

SCR_RUNNING ) {

if {currentien

analogWrite(BACK_LIGHT, bl); // dimming backiight off.
delay(stepdelay);
¥

/1 update running screen in any case

¥

else {

for (int bl = startval; bl <= endval; bl+) {
analogWrite(BACK_LIGHT, bl); // dimming backiight off.

if (mode == MODE_BULB
possiblyEndLongExposure(); J checks regularly if  long exposure has to be cancelled
}

if (currentMenu == SCR_SINGLE ) {

delay(stepdelay);
}

1
T

/1 release camera, do ramping if running

Will be called by the loop and check if a bulb exposure has to end. If so, it will stop the exposure.
*

1

if {isRunning ) {
runmng().

}

1

void
if (( bulbReleasedAt
bulbReleasedAt
digitalWrite(12, LOW);
¥

0) && ( millis() >= ( bulbReleasedAt + releaseTime * 1000} )) {

if  currentMenu == SCR_RUNNING ) {// display exposure indicator on running screen only

led.clear();

led setCursor(0,0);
led.print("Decoupling..");
delay decoupleTime );

led, prm(( mzéro( ( runningTime / 1000/ 60)% 60) );
led.print(" ;")
1

639 408 0 1023
255

o

Update the time display in the main screen

/
L——  void updateTime() {

unsigned long finerRunningTime = runningTime + (mills() -
previousMills);

if (isRunning) {

int hours = finerRunningTime / 1000/ 60/ 60;
int minutes = (finerRunningTime / 1000 / 60) % 60;
int secs = finerRunningTime / 1000 ) % 60;

String sHours = illzero{ hours);
String sMinutes = filZero minutes);
String ssecs = fillzero( secs );

led setCursor(, 1);
led.print( sHours );
led setCursor(10, 1);
led.print(":*);
led setCursor(11, 1);
led.print( sMinutes );
led setCursor(13, 1);
led.print(":*);
led setCursor(14, 1);
led.print( sSecs);

Yelse {
led.setCursor(, 1);
led.print(" Donel");

}

— HELPER METHODS -—

Fill in leading zero to numbers in order to always have 2 digits
string fillzero{ intinput ) {

String sinput = String(input);
if ( sinputlength() <2 ) {

sinput ="0";
sinput.concat( string( input ));

return sinput;
1

String printFloat(floatf,int total, int dec) {

static char drostrfbuffer(s];
String s = dtostrf(, total, dec, dtostrfbuffer);
retun s;

1

String printint{int ,int total) {

float f=

static char dtostfbuffer(s];

String s = dtostrf(§, total, 0, dtostrfbuffer);
return s;

}

}
stopshooting();
Ted.clear();

)]

if (localKey == RIGHT ) {// resume
currentMenu = SCR_RUNNING;
led.clear();

break;

case SCR_SETTINGS:

OWN & settingssel

lcd.clear();

}

\l(\o(z\Kev IGHT && settingssel
isRuni

T SCR_PAUSE;
lcd.clear();

}

if {localKey == RIGHT && settingssel
currentMenu = SCR_RAMP_TIME;
lcd.clear();

¥

break;

case SCR_PAUSE:

if (localKey == LEFT ) {

R RIS,

isRunning

prevmusM\H\s—m\\hs()'(\mage(‘nunl‘l\)oﬂl J/ prevent counting the paused time as running time;
Icd.clear();

break;

case SCR_RAMP_TIME:

led.clear();
1

if (localkey.

currentMenu
settingsSel =
led.clear();

if (localkey == UP ) {
if ( rampDuration >= 10) {
rampDuration += 10;
Jelse {
rampDuration += 1;
1

1

if (localKey N){
if ( rampDuration >10 ) {

rampDuration

)

if ( rampDuration <=1) {
rampDuration = 1;

}

1
break;

case SCR_RAMP_TO:

if (localKey == LEFT ) {
currentMenu —scR RAMP_TIME;
led.clear();

1

if (localkey = UP ) {

if( rampTo < 20 )
rampTo = float)(int(rampTo * 10) 1)/ 10; // round to 1 decim place

else
rampTo = (float){(int)rampTo + 1); // round to 1 decimal place

1
if ( rampTo > cMaxinterval ) {
rampTo = cMaxinterval;
1
1

if (localkey == DOWN ) {
if ( rampTo > cMininterval) {
if( rampTo <20 ){
rampTo = (float)(int){rampTo * 10) -1) / 10; // round to 1 decimal place
Jelse {
rampTo = (float)((int)rampTo - 1);
}

IGHT) {// start Interval ramping
if ( rampTo I= interval ) {// only if a different Ramping To interval has been set!
intervalBeforeRam ping = interval;

rampingStartTime = mills();

previousMills = mills();
case SCR RAMP TO: if ( bulbReleasedAt == 0) { Pomningtme 20,
\ led setCursor(7, 1); isRunning
" =3 led.print("");
 Pause Made Jelse ( led clear();
/ case SCR_DONE: led.setCursor(7, 1) e e S
void pr il led.print((char)255);
reak; e instantly, the subsequent ones will happen in the loop.
Icd.setCursor(0, 0); } releaseCameral);
lcd.print("PAUSE... "); case SCR_SINGLE: seCo
Icd setCursor(0, 1) if (currentMenu == SCR_SINGLE ) {
Iedprint(" Continue"); Trealk; L
1 1
1
- isRunning = 0;
 Pint Ramping Duration Ven T
/ runningTim
@ bulbReleasedAt = 0;
Ied setCursor(0, 0); By
Icdprint(*Ramp Time (min) *);
Ied setCursor(0, 1)
Ied prm(( rampDuration (o
ledprint " "*); Actually release the camera
*
// short trigger in M-Mode
o if (releaseTime < 1) {
Print Ramping To Menu if (currentMenu == SCR_RUNNING ) {// cisplay exposure indicator on running screen only
- led setCursor(7, 1);
void led print((char)255);
1
Ied setCursor(0, 0);
Ied.print(*Ramp to (IntvL)"); gtalWrie(SHUT_PIN, HIGH)// *+**replace dighalWrte(12, HIGH)**+*
elay( releaseTime * 1000 );
Ied setCursor(0, 1) digitalWrite(SHUT_PIN, LOW); // ****replace digitalWrite(12, LOW)****
if{ rampTo< 20 )
led.print( printFloat( rampTo, 5, 1) ) if(currentMenu == SCR_RUNNING ) {// clear exposure indicator
Jelse led setCursor(7, 1);
led.print( printFloat( rampTo, 3,0) ) led print(" ");
1
ledpring " ");
} ) else {// releaseTime > 1 sec
// long trigger in Bulb-Mode for longer exposures
if(bulbRelease:
=] bulbReleasedAt = mills();
digitalWirite(SHUT_PIN, HIGH); // ****replace digitalWrite(12, HIGH)****
J/ print elapsed image count)) i
Icd setCursor(0, 0) )
Icd. print("Done "); i
Icd.print( imageCount );
Ied.print( " shots.");
// print elapsed time when done
e LCD val ”
led.print( "t="); values
Icd. prm(( mzero( runningTime / 1000/ 60 /60 ) ); , funning, releasing Camera
edprint " 99

void running() {

// do this every interval only
if( ( mills() - previousMillis ) >= (( interval *1000))) {

if  ( maxNoOfShots I= 0 ) && ( imageCount >= maxNoOfshots ) ) {/ sequence is finished
= shoolmg

isRun
e SCR_DONE;

~1 rmlDoneSueen(), invoke manually
StopShootig()]
else (/75 running

runningTime += (millis() - previousMillis );
reviousMills = mills();

releaseCamera|

imageCountt+;

1
1

1/ do this always (multgle times per interval)

e

+ * 60 * 1000;
}
J/ g0 back to main screen
currentMenu = SCR_RUNNING;
Icd.clear();
break;
case SCR_DONE:
if (localKey == LEFT || localKey == RIGHT ) {
CR_INTERVAL;
stopshooting();
Tcd.clear();
break;
case SCR_SINGLE:
if (localkey == UP ) {

if ( releaseTime < 60

releaseTime = (float)((int)(releaseTime + 1));
else
releaseTime = (float)((int){releaseTime + 10));

if (localKey
if( releaseTime > RELEASE_TIME_DEFAULT ) {
if (releaseTime < 60)
releaseTime = (float)(in)releaseTime - 1))
else
releaseTime = (float)(int) releaseTime - 10)

)]

if( releaseTime < RELEASE_TIME_DEFAULT ) {// ift's too short after decrementing, set to the defauit release time.
releaseTime = RELEASE_TIME_DEFAULT;

¥

¥

if (localkey
lcd.clear();
led setCursor(0,0);
lcd.print(*Decoupling...");
delay( decoupleTime );

FT){

0

If ramping was enabled do the ramping
| void possiblyRampinterval() {

if(( mmsn < rampingEndTime ) && ( millis()
inte +{ oat il

mpingStartTime ) ) {

releaseTime = interval - MIN_DARK TIME;
)

Jelse
rampingstartTime = 0;
rampingEndTime

)/ (float)( )* (rampTo- )

if( releaseTime > interval - MIN_DARK_TIME ) {// if ramping makes the interval too short for the exposure time in bulb mode, adjust the exposure time

1

if (localkey
lcd.clear();
if ( bulbReleasedAt ==0) { / if not running, go to main screen
currentMenu = SCR_INTERVAL;
J/ running, go to confirm screen
currentMenu = SCR_CONFIRM_END_BULB;
¥

RIGHT) {

1
break;

case SCR_CONFIRM_END_BULB:
if (localKey == RIGHT ) {// Really abort

digitalWrite(12, LOW);
stopshooting);

currentMenu = SCR_SINGLE;
led.clear();

EFT ) {// resume
CR_SINGLE;

led.clear();

}
break;

rintScreen();

T

)]

if (AMode
act_BacklightLevel = constrain(act_Backlightlevel, cMinLevel - 1, cMaxLevel +1);
else {

if ((act_BackLightLevel
act_BacklightDir ='U';

)]
if ((act_BackLightLevel
act_BacklightDir ='D';

- )

Jelse(
act_Backlightlevel ++;

K_LIGHT, act_BackL

| void changeBackLightBrightness( char AMode) { //U=up, D=douwn, R=rolling
oM

act_BacklightLevel = constrain(act_Backlightlevel, cMinLevel, cMaxLevel);

//Turn PWM backlight on.

o

byte act_BackLightBrightness) {
return constrain (act_BackLightLevel * (255 / cMaxLevel), 12, 255);
¥

KH. calc PWM-Value for background display brightness
!

if (act

led.

led.

i (savel

del
lcd,

led.print

str;

+_BackL

KH. save actual level in EPROM
void save_Params() {
if (not isRunning) {

boolean save =
act_BacklightLevel = constrain(act_Backlightlevel, cMinLevel, cMaxLevel);

i3

print(str);

delay(2000);
save =true;

print(str);

lay(3000);
clear();

¥
Jelse {
led setCursor(0, 0;
led.print("OK, no changes");
delay(1500);

("

str = "saved level "; str
led setCursor(0, 0);

if(interval I= EEProm.Params Interval) {
str = "saved int. " str += String(interval, 2); str += " *;
led setCursor(0, 0);

EEProm Params, amgroundanghmessmve\
EEProm Params.nterval

1 (vt Eeprom paramawrite()
Icd.setCursor(0, 0); ed.print("PROBLEM SAVING ");
Icd.setCursor(0, 1); ed.print(*PARAMS TO EEPROM");

led.setCursor(0, 0);

")

P
(act_BackLightLevel + 1); str

act_Backlightlevel;




