#include <Wire.h>                      
#include <BMP085.h>                    

#include <Tone.h>                     

#include <LiquidCrystal.h>

LiquidCrystal lcd(12, 11, 5, 4, 3, 2);  // set the LCD address to 0x27 for a 16 chars and 2 line display

short speaker_pin1 = 8;                //arduino speaker output -

short speaker_pin2 = 9;                //arduino speaker output +

float vario_down = -0.6;               

float vario_up = 0.4; 

float alt[51];

float tim[51];

float beep;

float Beep_period;

float mux;

float Altitude;

float BaseAltitude;

const float p0 = 101325;

long Pressure = 101325;

unsigned long bounseInput4P = 0UL;

int samples=40;

int maxsamples=50;

int countPressVal = 0;

bool tmp1 = 0;

bool countPress = 0;

bool bounseInput4S = 0;

bool bounseInput4O = 0;

BMP085   bmp085 = BMP085();

Tone     tone_out1;

Tone     tone_out2;

boolean  thermalling = false;

void play_welcome_beep()                 //Р В·Р Р†РЎС“Р С” Р С—РЎР‚Р С‘Р Р†Р ВµРЎвЂљРЎРѓРЎвЂљР Р†Р С‘РЎРЏ
{

    for (int aa=100;aa<=800;aa=aa+100)

    {

        tone_out1.play(aa,200);       

        tone_out2.play(aa+3,200);

        delay(50);

    }

}

void setup()

{

    Wire.begin();                   // Р С‘Р Р…Р С‘РЎвЂ Р С‘Р В°Р В»Р С‘Р В·Р В°РЎвЂ Р С‘РЎРЏ i2c
    pinMode(4, INPUT);

    digitalWrite(4, HIGH);

    bounseInput4O =  digitalRead(4);// Р С—Р С•Р Т‘РЎвЂљРЎРЏР С–Р С‘Р Р†Р В°РЎР‹РЎвЂ°Р С‘Р в„– РЎР‚Р ВµР В·Р С‘РЎРѓРЎвЂљР С•РЎР‚

    tone_out1.begin(speaker_pin1);  // Р Р†РЎвЂ№РЎвЂ¦Р С•Р Т‘ Р Т‘Р С‘Р Р…Р В°Р С�Р С‘Р С”Р В° pin8 -

    tone_out2.begin(speaker_pin2);  // Р Р†РЎвЂ№РЎвЂ¦Р С•Р Т‘ Р Т‘Р С‘Р Р…Р В°Р С�Р С‘Р С”Р В° pin9 +
    bmp085.init(MODE_ULTRA_HIGHRES, p0, false); // РЎвЂЎРЎС“Р Р†РЎРѓРЎвЂљР Р†Р С‘РЎвЂљР ВµР В»РЎРЉР Р…Р С•РЎРѓРЎвЂљРЎРЉ Р Т‘Р В°РЎвЂљРЎвЂЎР С‘Р С”Р В° Р Т‘Р В°Р Р†Р В»Р ВµР Р…Р С‘РЎРЏ
    play_welcome_beep();

    lcd.begin(16, 2);

    bmp085.calcTruePressure(&Pressure);

    BaseAltitude = (float)44330 * (1 - pow(((float)Pressure/p0), 0.190295));

}

void loop(void)

{

    bool  bounceTmp =  (digitalRead (4));

    if (bounseInput4S)          // Р В·Р В°РЎвЂ°Р С‘РЎвЂљР В° Р С•РЎвЂљ Р Т‘РЎР‚Р ВµР В±Р ВµР В·Р С–Р В°

    {

        if (millis() >= (bounseInput4P + 40))

        {bounseInput4O= bounceTmp; bounseInput4S=0;}

    }

    else{

        if (bounceTmp != bounseInput4O )

        {bounseInput4S=1; bounseInput4P = millis();}

    }

    if (!(bounseInput4O))

    {

        if (! countPress)

        {

            countPressVal++;

            for (int i = 0; i < countPressVal; i++)  // Р С—РЎР‚Р С•Р С‘Р С–РЎР‚Р В°РЎвЂљРЎРЉ Р Р…Р С•Р С�Р ВµРЎР‚ Р С�Р ВµР Р…РЎР‹
            {

                tone_out2.play(800, 100); 

                delay(200);                

            }

            countPress = 1;

        }

    }

    else{

        countPress=0;

    }

    if (countPressVal < 0 ) countPressVal = 0;

    if (tmp1) countPressVal = 0;            // == Р СљР вЂўР СњР В® Р В§Р Р€Р вЂ™Р РЋР СћР вЂ™Р пїЅР СћР вЂўР вЂєР В¬Р СњР С›Р РЋР СћР пїЅ Р СњР С’ Р СџР С›Р вЂќР Р„Р РѓР Сљ ==

    if((countPressVal) == 0) {mux = 0.5;}  // 4 РЎРѓР С‘Р С–Р Р…Р В°Р В»Р В°

    if((countPressVal) == 1) {mux = 0.3;}  // 1 РЎРѓР С‘Р С–Р Р…Р В°Р В»

    if((countPressVal) == 2) {mux = 0.35;} // 2 РЎРѓР С‘Р С–Р Р…Р В°Р В»Р В°

    if((countPressVal) == 3) {mux = 0.4;}  // 3 РЎРѓР С‘Р С–Р Р…Р В°Р В»Р В°

    tmp1 =  countPressVal  >=  4;

    vario_up = mux;

    float tempo=millis();

    float vario=0;

    float N1=0;

    float N2=0;

    float N3=0;

    float D1=0;

    float D2=0;

    bmp085.calcTruePressure(&Pressure);

    Altitude = (float)44330 * (1 - pow(((float)Pressure/p0), 0.190295)); // Р С—Р С•Р В»РЎР‹РЎвЂЎР ВµР Р…Р С‘Р Вµ Р Р…Р С•Р Р†Р С•Р в„– Р Р†РЎвЂ№РЎРѓР С•РЎвЂљРЎвЂ№ Р Р† Р С�Р ВµРЎвЂљРЎР‚Р В°РЎвЂ¦
    lcd.clear();

    lcd.setCursor(0,0);

    lcd.print("Alt=");

    lcd.setCursor(4,0);

    lcd.print(int(Altitude-BaseAltitude));

    lcd.setCursor(0,1);

    lcd.print("Speed=");

    lcd.setCursor(6,1);

    for(int cc=1;cc<=maxsamples;cc++){                                   // РЎС“РЎРѓРЎР‚Р ВµР Т‘Р Р…Р С‘РЎвЂљР ВµР В»РЎРЉ
        alt[(cc-1)]=alt[cc];

        tim[(cc-1)]=tim[cc];

    };

    alt[maxsamples]=Altitude;

    tim[maxsamples]=tempo;

    float stime=tim[maxsamples-samples];

    for(int cc=(maxsamples-samples);cc<maxsamples;cc++){

        N1+=(tim[cc]-stime)*alt[cc];

        N2+=(tim[cc]-stime);

        N3+=(alt[cc]);

        D1+=(tim[cc]-stime)*(tim[cc]-stime);

        D2+=(tim[cc]-stime);

    };

    vario=1000*((samples*N1)-N2*N3)/(samples*D1-D2*D2); // РЎР‚Р В°РЎвЂЎРЎвЂ�РЎвЂљ Р В·Р Р†РЎС“Р С”Р В°
    if (vario>0)

     {

      lcd.setCursor(0,1);

      lcd.print("+ ");

      }

    if (vario<0)

     {

      lcd.setCursor(0,1);

      lcd.print("- ");

      }

     lcd.setCursor(2,1); 

     lcd.print(abs(vario));

     lcd.setCursor(5,1);

     lcd.print("     ");

    if ((tempo-beep)>Beep_period)

    {

        beep=tempo;

        if (vario>vario_up && vario<15 )

        {

            Beep_period=350-(vario*5);

            tone_out1.play((1000+(100*vario)),300-(vario*5)); // Р В·Р Р†РЎС“Р С” Р Р…Р В° Р С—Р С•Р Т‘РЎР‰РЎвЂ�Р С�Р Вµ
            tone_out2.play((1003+(100*vario)),300-(vario*5));

            thermalling = true;

        }

        else if ((vario < 0 ) && (thermalling == true))

        {

            thermalling = false; 

         // tone_out2.play(200, 800); // Р В·Р Р†РЎС“Р С” Р С—РЎР‚Р ВµР Т‘Р С—Р С•РЎвЂљР С•Р С” (Р С—Р С•-Р В¶Р ВµР В»Р В°Р Р…Р С‘РЎР‹ )

        }

        else if (vario< vario_down){         // Р В·Р Р†РЎС“Р С” Р Р…Р В° РЎРѓР В»Р С‘Р Р†Р Вµ

            Beep_period=200;

            tone_out1.play((300-(vario)),340);

            tone_out2.play((303-(vario)),340);

            //lcd.print(vario);

            thermalling = false;

        }

    }

}

