
//------------------ start sketch ARD71
// D71 sketch written by Tony Jones September 2017
// V1.4 22 Nov 2017 
#include <Wire.h>
#include <LiquidCrystal_I2C.h>
LiquidCrystal_I2C lcd(0x27, 2, 1, 0, 4, 5, 6, 7, 3, POSITIVE);
const char * cwalph[] = {".-",    // A,0th element
                         "-...",  // B
                         "-.-.",  // C
                         "-..",   // D
                         ".",     // E
                         "..-.",  // F
                         "--.",   // G
                         "....",  // H
                         "..",    // I
                         ".---",  // J
                         "-.-",   // K
                         ".-..",  // L
                         "--",    // M
                         "-.",    // N
                         "---",   // O
                         ".--.",  // P
                         "--.-",  // Q
                         ".-.",   // R
                         "...",   // S
                         "-",     // T
                         "..-",   // U
                         "...-",  // V
                         ".--",   // W
                         "-..-",  // X
                         "-.--",  // Y
                         "--..",  // Z,25th element
                         "-----", // 0,26th element
                         ".----", // 1
                         "..---", // 2
                         "...--", // 3
                         "....-", // 4
                         ".....", // 5
                         "-....", // 6
                         "--...", // 7
                         "---..", // 8
                         "----."}; // 9,35th element;
// compiler substitutions
#define ASCAVAL 65 // decimal value of character 'A' in ASCII
#define ASC0VAL 48 // decimal value of character '0' in ASCII
#define CWPATTERNS 35 // A to Z, 0 to 9 makes 36 minus 1 because its an array
#define NUMBERLETTERS 26 // A to Z
#define TWOSEC 2000
#define LCDCHARS 16 // I decided not use all the width - can't remember why 
#define LCDTOTCHARS 20 // change LCDTOTCHARS just once to use different lcd display
#define LCDROWS 4 // change LCDROWS just once to use different lcd display
// constants
const int cwledop = 12;
// changing global variables
unsigned long dotgaplen, longaplen, twodotlen;
int miclvl, micval;
char LCDline1 [LCDCHARS + 1] ; 
char LCDline2 [LCDCHARS + 1] ;
char LCDline3 [LCDCHARS + 1] ;
//------------------ start setup
void setup()
{
  pinMode (cwledop, OUTPUT);
  pinMode (A0, INPUT);
  unsigned long gap;
  int i, maxmic, minmic;
  Serial.begin(9600);
  lcd.begin(LCDTOTCHARS, LCDROWS);
  lcd.clear(); lcd.setCursor(0, 0); lcd.print(F("D71 V1.4"));
  delay(TWOSEC);
  strcpy(LCDline1,"                ");
  strcpy(LCDline2,"                ");
  strcpy(LCDline3,"                ");
  maxmic = 0; minmic = 2000;
  for (i=0; i<500; i++) {
   micval = analogRead (A0); delay(2);
   if (micval > maxmic) { maxmic = micval; }
   if (micval < minmic) { minmic = micval; }
  }
  miclvl = 10 + (1.1 * minmic); // constant 10 needed when minmic is very low eg when reading off ARD070
  dotgaplen = 30000; longaplen = 0; 
  for (i = 0; i < 4; i++) {
    gap = findgap(); 
    if (gap < dotgaplen ) {
      dotgaplen = gap ;
    } // end if 
    if (gap > longaplen ) {
      longaplen = gap ;
    } // end if
  } // end for loop
  twodotlen = dotgaplen * 2; 
  }
//------------------ enddd setup
//------------------ start findgap
unsigned long findgap ()
{
  boolean micdig, prevmd;
  unsigned long gap, lowwtm, readtm, wentlowwtm;
  prevmd = 0; wentlowwtm = 0; 
  int i;
  while (gap == 0) {
    micval = analogRead (A0); micdig = (micval > miclvl) ;
    readtm = millis ();
    if (prevmd != micdig) {      
      switch (micdig) {
        // if high, a gap has just ended.. if low, a dash or a dot has just ended
        case HIGH : {
            if (wentlowwtm > 0)  {
              return (readtm - wentlowwtm);
            } break;
          }
        case LOW  : {
            if (wentlowwtm == 0) {
              wentlowwtm = readtm;
            } break;
          }
      } // end case
      prevmd = micdig; digitalWrite(cwledop, micdig);
    } // end if
  }   //end while
 }
//------------------ endd findgap
//------------------ start loop
void loop()
{
  int j, k, twodot;
  char segsch[6], showstr [LCDCHARS];
  boolean micdig, prevmd;
  unsigned long hightm, lowwtm, readtm, wenthightm, wentlowwtm;
  prevmd = LOW;
  wenthightm = 0; wentlowwtm = 0;
  strcpy(segsch, ""); j = -1; k = -1;  
  while (HIGH) {
    micval = analogRead (A0); micdig = (micval > miclvl) ;
    readtm = millis ();
    if (prevmd != micdig) {
      switch (micdig) { // if high, a gap has just ended.. if low, a dash or a dot has just ended
        case HIGH : {
            wenthightm = readtm;
            lowwtm = readtm - wentlowwtm;             
            if (wentlowwtm > 0 && lowwtm > twodotlen) {
              segsch[++j] = '\0'; 
              LCDmanage (cwdecode (segsch)); j = -1; // cwdecode returns integer eg E is 69
            }
            break;
          }
        case LOW  : {
            wentlowwtm = readtm;
            hightm = readtm - wenthightm;
            if (wenthightm > 0 && hightm > twodotlen) {
               segsch[++j] = '-'; 
            } else {
               segsch[++j] = '.'; 
            }
            break;
          }
      } // end case
      prevmd = micdig; digitalWrite(cwledop, micdig);
    } // end if
  }   // endwhile
}// bot func
//------------------ enddd loop
// ------------------begin called functions
//------------------ start cwdecode
int cwdecode( char * cwchar)
{ int x;
  for (x = 0; x < CWPATTERNS; x++) {
    if (strcmp(cwchar, cwalph [x]) == 0) {
      break;
    }
  }
  if (x < NUMBERLETTERS) {
    return x += ASCAVAL;  // a letter
  }
  else {
    return x += (ASC0VAL - NUMBERLETTERS);  // a number
  }
}
//------------------ enddd cwdecode
void LCDmanage (int nextchar)
{
  char x =  nextchar;
  int linelen = strlen(LCDline1); 
  float adjgap,spd;
  adjgap = (float) (longaplen / (3.0 * dotgaplen));
  if (linelen == LCDCHARS) {
    strcpy(LCDline3, LCDline2);
    strcpy(LCDline2, LCDline1);
    linelen = 0;
  }
  lcd.clear();
  lcd.setCursor(0, 0); spd = float( 1200.0 / dotgaplen ); // 1200 ms is one dot at 1 wpm
  lcd.print(spd, 1); lcd.print(F(" wpm "));
  lcd.print(F("gap ")); lcd.print(adjgap, 1); lcd.print(F(" dots"));
  LCDline1 [linelen] = x;  LCDline1 [linelen + 1] = '\0';
  lcd.setCursor(0, 1); lcd.print(LCDline1);
  lcd.setCursor(0, 2); lcd.print(LCDline2);
  lcd.setCursor(0, 3); lcd.print(LCDline3);
}
//-------------------enddd called functions
//------------------ enddd sketch ARD71

