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/*********

Code by Raphael Beckmann

Complete project details at https://www.letsbuildthings.ch/

*********/

/*********

* Configuration
*********/
// Bibliotheken
#include <Arduino.h>
#include <Wire.h>
#include <WiFi.h>

#tinclude <Adafruit_Sensor.h>

#tinclude <DHT.h>
#include <DHT_U.h>

#include <Battery18650Stats.h>
#include <Adafruit_BMP280.h>
#include <Adafruit_BME680.h>
#include <PubSubClient.h>
#include <Adafruit_SGP30.h>

// WLAN-Daten

const char *ssid = "carpe_diem!";
const char *password = "QWERT12345!";

// IP Adresse der Sensorphalanx
IPAddress local_IP(192, 168, @, 199);

// Gateway IP Adresse

IPAddress gateway(192, 168, 0, 1);
IPAddress subnet(255, 255, 255, 9);

// MQTT

IPAddress mqtt_server(192, 168, 0, 200);

// MQTT Cient Name

const char *MQTT_Name
const char *MQTT_User
const char *MQTT_Pass

// Sensorenauswahl
bool HC SR50X = true;
bool LDR = true;

"Sensorphalanx";
"MQTT-user";
"MQTT";

// Infrarotbewegungsmelder
// LDR Sensor vorhanden
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bool SGP30 = true;

bool NTC = false;

bool BMP280 = false;
bool BME680 = true;

bool Batteryl8650 = true;
bool DHT_11 = false;
bool DHT_22 = true;
t#tdefine DHTTYPE DHT22

// Pindefinition

#define LED_RO PIN 5 //
#define LED_GR_PIN 19 //
#define LED BL_PIN 18 //
#define DHT PIN 26 //
#tdefine LDR_PIN 13 //
#tdefine NTC_PIN 13 //
#tdefine AKKU_PIN 25 //
#define IFR_BW_PIN 2 //

// SGP30@ Sensor vorhanden

// NTC Sensor vorhanden

// BMP28@ Sensor vorhanden

// BME68@ Sensor vorhanden

// Batteryl18650 Sensor vorhanden
// DHT Sensor vorhanden

// DHT Sensor vorhanden

// DHT Typ 11 oder 22

LED Pin Rot

LED Pin Grin

LED Pin Blau

DHT_IN Pin

LDR Pin

NTC Pin

AKKU Pin

IFR_In Pin / GPIO_NUM_"n" in startDeepSleep() anpassen

// Daten ablage in RTC Speicher
RTC_DATA_ATTR int64_t millis_DeepSleep;
RTC_DATA_ATTR bool BW_ON

RTC_DATA_ATTR bool BW_ST

String B

ackup[60][10];

9;
9;

// Globale Variablen Definition

Adafruit

_SGP30 sgp;

int TIME_TO_SLEEP_AND_SGP30 = 60;

int TIME
struct t
inte4_t
bool did

_TO_SLEEP = 30;
imeval tv_now;
time_us;

Action = false;

Batteryl8650Stats battery(AKKU_PIN, 1.7497, 100);

uint32_t

delayMs;

esp_sleep_wakeup_cause_t wakeup_reason;
float Temperature, Pressure, Humidity, Gas, Air_Quality_ Score, Volt;

int Charge_LVL, Charge_LVL_TAB, Brightness, WiFiperct, TVOC, eC02, Raw_H2, Raw_Ethanol;

String Air_Quality String;

uint32_t getAbsoluteHumidity(float sgptemperature, float sgphumidity)

{
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// approximation formula from Sensirion SGP3@ Driver Integration chapter 3.15

const float absoluteHumidity = 216.7f * ((sgphumidity / 100.0f) * 6.112f * exp((17.62f * sgptemperature) / (243.12f + sgptemperature))

(273.15f + sgptemperature)); // [g/m*3]

const uint32_t absoluteHumidityScaled = static_cast<uint32_t>(1000.0f * absoluteHumidity);

// [mg/m”3]

}

return absoluteHumidityScaled;

89 int Array_size(String Typ)

90

91
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{

}

int array_size = 0;
if (LDR == true && Typ
array_size++;

= "Brightness")

if ((SGP3@ == true) &% (Typ == "Air_Quality Score" || Typ == "Gas"))

array_size++;
if (NTC == true && Typ == "Temperatur")
array_size++;

if ((BMP280 == true) && (Typ == "Temperatur" || Typ == "Pressure"))

array_size++;

if ((BME68O == true) && (Typ == "Temperatur" || Typ == "Pressure" || Typ == "Humidity" || Typ == "Air_Quality Score" || Typ

array_size++;

if ((Battery18650 == true) &% (Typ == "Volt" || Typ == "Charge LVL" || Typ == "Charge_LVL_TAB"))

array_size++;

if ((DHT_11 || DHT_22 == true) && (Typ == "Temperatur" || Typ == "Humidity"))

array_size++;

if ((SGP30 == true) && (Typ == "TVOC" || Typ == "eC02" || Typ == "Raw_H2" || Typ == "Raw_Ethanol"))

array_size++;
return array_size;

void doMoveAction()

{

}

Serial.println("--- Interrupt ---");
BW_ON = true;
detachInterrupt(IFR_BW_PIN);

void doAction()

{

attachInterrupt(IFR_BW_PIN, doMoveAction, RISING);
float arry_Brightness[Array_size("Brightness")];
for (int n = 0; n != (sizeof(arry_Brightness) / sizeof(int));
{
arry_Brightness[n] = 0.00;
}

n++)

"Gas"))
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float arry Temp[Array_size("Temperatur")];

for (int n = 0; n != (sizeof(arry Temp) / sizeof(int)); n++)
{
arry_Temp[n] = 0.00;
}
float arry Pressure[Array_size("Pressure")];
for (int n = 0; n != (sizeof(arry_Pressure) / sizeof(int)); n++)
{
arry_Pressure[n] = 0.00;
}
float arry Humidity[Array_size("Humidity")];
for (int n = 0; n != (sizeof(arry_Humidity) / sizeof(int)); n++)
{
arry_Humidity[n] = 0.00;
}
float arry Gas[Array_size("Gas")];
for (int n = 0; n != (sizeof(arry_Gas) / sizeof(int)); n++)
{
arry_Gas[n] = 0.00;
}
float arry_Air_Quality Score[Array_size("Air_Quality_Score")];
for (int n = 0; n != (sizeof(arry_Air Quality Score) / sizeof(int)); n++)
{
arry_Air_Quality_Score[n] = 0.00;
}
float arry Volt[Array_size("Volt")];
for (int n = 0; n != (sizeof(arry Volt) / sizeof(int)); n++)
{
arry_Volt[n] = 0.00;
}

int arry_Charge_LVL[Array_size("Charge_LVL")];
for (int n = 0; n != (sizeof(arry_Charge LVL) / sizeof(int)); n++)
{
arry_Charge_LVL[n] = 00;
}
int arry_Charge LVL_TAB[Array_size("Charge LVL_TAB")];
for (int n = 0; n != (sizeof(arry_Charge LVL_TAB) / sizeof(int)); n++)
{
arry_Charge_LVL_TAB[n] = 00;
}
int arry_TVOC[Array_size("TVOC")];
for (int n = ©; n != (sizeof(arry_TVOC) / sizeof(int)); n++)



166 | {

167 arry_TVOC[n] = ©;

168 }

169 int arry_eCO2[Array_size("eC02")];

170 for (int n = 0; n != (sizeof(arry_eC02) / sizeof(int)); n++)

171| {
172 arry_eC02[n] = 0,
173 }

174 | int arry_Raw_H2[Array_size("Raw_H2")];
175| for (int n = @; n != (sizeof(arry_Raw_H2) / sizeof(int)); n++)

176 | {
177 arry_Raw_H2[n] = 0,
178 | }

179 | int arry_Raw_Ethanol[Array_size("Raw_Ethanol")];
180 for (int n = 0; n != (sizeof(arry_Raw_Ethanol) / sizeof(int)); n++)

181 {

182 arry_Raw_Ethanol[n] = 0;
183 }

184

185 // DHT Sensor Enlesen
186 | if (DHT_11 || DHT_22 == true)

187 | {

188 DHT_Unified dht(DHT_PIN, DHTTYPE);
189 dht.begin();

190 sensors_event_t event;

191 dht.temperature().getEvent(&event);
192 if (isnan(event.temperature))

193 {

194 Serial.println(F("Fehler beim einlesen der Temperatur!"));
195 }

196 else

197 {

198 int i = 9;

199 while (arry Temp[i] != 0.00)

200 {

201 i++;

202 }

203 arry_Temp[i] = event.temperature;
204 }

205 dht.humidity().getEvent(&event);
206 if (isnan(event.relative_humidity))

207 {
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}

Serial.println(F("Fehler beim einlesen der Luftfeuchtigkeit!"));

}
else
{

int i = 9;

while (arry_Humidity[i] != ©.00)

{

i++;

}

arry_Humidity[i] = event.relative_humidity;
}

// LDR Sensor Enlesen
if (LDR == true)

{

}

int i = 9;
while (arry_Brightness[i] != 0.00)
{
it++;
}

arry_Brightness[i] = (analogRead(LDR_PIN));

// NTC Sensor Enlesen
if (NTC == true)

{

int Vo = 0;
float R1 = 10000;
float logR2, R2, T, Tc;
float cl1 = 1.009249522e-03, c2 = 2.378405444e-04, c3 = 2.019202697e-07;
for (int 1 = 0; 1 <= 100; i++)
{ // 100 Messungen zur Stabeliesierung des Messwertes
Vo = Vo + analogRead(NTC_PIN);
¥
Vo = Vo / 100; // Mittelwert aus 100 Messungen erzeugen
R2 = R1 * (4095.0 / (float)Vo - 1.0);
logR2 = log(R2);
T=1(1.0/ (c1 + c2 * 1ogR2 + c3 * 1logR2 * logR2 * logR2));
Tc = T - 273.15;

int i = 9;
while (arry_Temp[i] != 0.00)
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}

{
i++;
}

arry_Temp[i] = Tc;

// Batteryl18650 Sensor Enlesen
if (Batteryl8650 == true)

{

}

int i = 0;
while (arry Volt[i] != 0.00)
{
i++;
¥
arry_Volt[i] = battery.getBatteryVolts();
i=09;
while (arry_Charge_ LVL[i] != 0.00)
{
i++;
}
arry_Charge_LVL[i] = battery.getBatteryChargelLevel();

i=0;
while (arry_Charge LVL_TAB[i] != 0.00)
{
i++;
¥
arry_Charge LVL_TAB[i] = battery.getBatteryChargelLevel(true);

// HC_SR50X Sensor Enlesen
if (HC_SR50X == true)

{

}

if (BW_ON == true && BW_ST == false)

{
BW_ST = true;
}
else if (BW_ON == true && BW_ST == true)
{
BW_ON = false;
BW_ST = false;
}

// SGP30@ Sensor Enlesen



292 | if (SGP30 == true && arry_Charge_LVL_TAB[@] > 50)

293 {

294 if (!sgp.begin())

295 {

296 Serial.println("Sensor not found :(");
297 while (1)

298 5

299 }

300 // sgp.setIAQBaseline(Ox7FC7, ©x82A5);
301 float sgp2temperature, sgp2humidity;

302 if (DHT_11 || DHT_22 == true)

303 {

304 DHT Unified dht(DHT_PIN, DHTTYPE);
305 dht.begin();

306 sensors_event_t event;

307 // wenn ein DHT Sensor vorhanden ist kann dieser genutzt werden um die Messung zu verbessern
308 dht.temperature().getEvent(&event);
309 if (isnan(event.temperature))

310 {

311 sgp2temperature = 22.1; // [°C]

312 }

313 else

314 {

315 sgp2temperature = event.temperature;
316 }

317 dht.humidity().getEvent(&event);

318 if (isnan(event.relative_humidity))
319 {

320 sgp2humidity = 45.2; // [%RH]

321 }

322 else

323 {

324 sgp2humidity = event.relative humidity;
325 }

326 }

327 else

328 {

329 sgp2temperature = 22.1; // [°C]

330 sgp2humidity = 45.2; // [%RH]

331 }

332

333 sgp.setHumidity(getAbsoluteHumidity(sgp2temperature, sgp2humidity));
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int i = 9;
while (arry TVOC[i] != 0)
{
i++;
}
for (int x = 0; X <= 60; X++)
{
if (!sgp.IAQmeasure())
{
Serial.println("IAQ Mesung fehlgeschlagen");
return;

}
delay(500);

}
arry_TVOC[i] = sgp.TVOC;
while (arry_eC02[i] != 0)
{

i++;
}
arry_eC02[i] = sgp.eC02;

if (!sgp.IAQmeasureRaw())

{
Serial.println("Raw Mesung fehlgeschlagen");
return;

}

i=0;
while (arry_Raw_H2[i] != @)
{
i++;
}
arry_Raw_H2[i] = sgp.rawH2;

i=09;
while (arry_Raw_Ethanol[i] != @)
{
i++;
}

arry_Raw_Ethanol[i] = sgp.rawEthanol;

¥
// BMP280 Sensor Enlesen
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if (BMP280 == true)

{

}

Adafruit_BMP280 bmp;
bmp.begin(0x76, ©x58);
// Setup oversampling und filter

bmp.setSampling(Adafruit BMP280::MODE_NORMAL,
Adafruit_BMP280::SAMPLING_X2,
Adafruit_BMP280::SAMPLING_X16,
Adafruit_BMP280::FILTER_X16,
Adafruit_BMP280@::STANDBY_MS_500);
int i = 9;
while (arry Temp[i] != 0.00)
{
i++;
¥
arry Temp[i] = bmp.readTemperature() - 1.5;
i=09;
while (arry Pressure[i] != 0.00)
{
i++;
}

arry_Pressure[i] = bmp.readPressure() / 100;

// BME680@ Sensor Enlesen
if (BME680 == true)

{

Adafruit_BME680 bme;
float hum_score, gas_score;

float gas_reference

250000;

float hum_reference = 40;
int getgasreference_count = 0;

if (!bme.begin())

{

Serial.println("kann BME680 nicht finden!");

}

// Setup oversampling und filter

bme.
bme.
bme.
bme.

setTemperatureOversampling(BME68O_0S_8X);
setHumidityOversampling(BME680_0S_2X);
setPressureOversampling(BME680_0S_4X);
setIIRFilterSize(BME68@_FILTER_SIZE_3);



418 bme.setGasHeater(320, 150); // 320*C fir 150 ms
419

420 if (!bme.performReading())

421 {

422 Serial.println("Fehler beim lesen");
423 return;

424 }

425 int i = 9;

426 while (arry_Temp[i] != ©.00)

427 {

428 i++4;

429 }

430 arry_Temp[i] = bme.temperature - 3;
431

432 i=0;

433 while (arry_Pressure[i] != 0.00)

434 {

435 i++;

436 }

437 arry_Pressure[i] = bme.pressure / 100;
438

439 i=o0;

440 while (arry_ Humidity[i] != ©.00)

441 {

442 i++;

443 }

444 arry_Humidity[i] = bme.humidity;

445

446 i=09;

447 while (arry Gas[i] != 0.00)

448 {

449 i++;

450 }

451 arry_Gas[i] = bme.gas_resistance / 1000.0;
452

453 float current_humidity = bme.readHumidity();
454 if (current_humidity >= 38 && current_humidity <= 42)
455 hum_score = 0.25 * 100;

456 else

457 {

458 if (current_humidity < 38)

459 hum_score = 0.25 / hum_reference * current_humidity * 100;
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else

{
hum_score = ((-0.25 / (100 - hum_reference) * current_humidity) + ©.416666) * 100;
}
¥

// Umrechnen der gaskonzentration zum IAQ index
float gas_lower limit = 5000; // Limit schlechte Luftquallitat
float gas_upper_limit = 50000; // Limit gute Luftquallitat
if (gas_reference > gas_upper_limit)
gas_reference = gas_upper_limit;
if (gas_reference < gas_lower_limit)
gas_reference = gas_lower_limit;

gas_score = (0.75 / (gas_upper_limit - gas_lower_ limit) * gas_reference - (gas_lower_limit * (©.75 / (gas_upper_limit -
gas_lower_limit)))) * 100;
float airQuality = hum_score + gas_score;

if ((getgasreference_count++) % 10 == 0)
{
int readings

=5
for (int i = 1;

5
i <= readings; i++)

{
gas_reference += bme.readGas();

}

gas_reference = gas_reference / readings;
}
i=0;
while (arry_Air_Quality Score[i] != ©.00)
{

i++;
¥

arry_Air_Quality Score[i] = (100 - airQuality) * 5;

String IAQ text = "";

if (airQuality »>= 301)
IAQ_text += "Gefahrlich";

else if (airQuality »>= 201 && airQuality <= 300)
IAQ_text += "Sehr ungesund";

else if (airQuality >= 176 && airQuality <= 200)
IAQ text += "Ungesund";
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else if (airQuality >= 151 && airQuality <= 175)
IAQ_text += "Ungesund fir sensible Gruppen";
else if (airQuality »>= 51 && airQuality <= 150)

IAQ_text += "Massig";
else if (airQuality >= 00 && airQuality <= 50)
TAQ_text += "Gut";
Serial.print("Luftquallitat = ");
Serial.println(IAQ_text);

}
int n;
if (sizeof(arry_Brightness) != 0)
{
for (n = @; n != (sizeof(arry Brightness) / sizeof(int)); n++)
{ Brightness += arry_Brightness[n];
grightness = Brightness / (sizeof(arry_Brightness) / sizeof(int));
if (sizeof(arry_Temp) != 0)
! for (n = 0; n != (sizeof(arry_Temp) / sizeof(int)); n++)
{ Temperature += arry_Temp[n];
iemperature = Temperature / (sizeof(arry_Temp) / sizeof(int));
if (sizeof(arry_Pressure) != 0)
! for (n = @; n != (sizeof(arry_Pressure) / sizeof(int)); n++)
{ Pressure += arry_Pressure[n];
gressure = Pressure / (sizeof(arry_Pressure) / sizeof(int));
if (sizeof(arry_Humidity) != @)
! for (n = @; n != (sizeof(arry Humidity) / sizeof(int)); n++)
{

Humidity += arry_Humidity[n];
}
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}

Humidity = Humidity / (sizeof(arry_Humidity) / sizeof(int));

if (sizeof(arry_Gas) != @)

{

}

for (n = @; n != (sizeof(arry Gas) / sizeof(int)); n++)

{

Gas += arry_Gas[n];

}

Gas = Gas / (sizeof(arry_Gas) / sizeof(int));

if (sizeof(arry_Air_Quality Score) != 0)

{

}

for (n = @; n != (sizeof(arry_Air_Quality Score) / sizeof(int)); n++)

{

Air_Quality_Score += arry_Air_Quality Score[n];

}

Air_Quality_Score

= Air_Quality Score / (sizeof(arry_Air_Quality Score) / sizeof(int));

if (sizeof(arry_Volt) != 0)

{

}

for (n = @; n != (sizeof(arry Volt) / sizeof(int)); n++)

{

Volt += arry_Volt[n];

}

Volt = Volt / (sizeof(arry_Volt) / sizeof(int));

if (sizeof(arry_Charge LVL) != @)

{

}

for (n = @; n != (sizeof(arry_Charge LVL) / sizeof(int)); n++)

{

Charge_LVL += arry_Charge_LVL[n];

}

Charge_LVL = Charge_LVL / (sizeof(arry_Charge LVL) / sizeof(int));

if (sizeof(arry_Charge_LVL) != 0)

{

}

for (n = @; n != (sizeof(arry_Charge LVL_TAB) / sizeof(int)); n++)

{

Charge_LVL_TAB += arry_Charge_LVL_TAB[n];

}
Charge_LVL_TAB

Charge_LVL_TAB / (sizeof(arry_Charge_ LVL_TAB) / sizeof(int));
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if (sizeof(arry_TVOC) != 0)
{
for (n = @; n != (sizeof(arry_TVOC) / sizeof(int)); n++)
{
TVOC += arry_TVOC[n];

iVOC = TVOC / (sizeof(arry_TVOC) / sizeof(int));

if (sizeof(arry_eC02) != 0)

! for (n = 9; n != (sizeof(arry_eC02) / sizeof(int)); n++)
{ eC02 += arry_eC02[n];

ZCOZ = eC02 / (sizeof(arry eC02) / sizeof(int));

if (sizeof(arry_Raw_H2) != @)

! for (n = @; n != (sizeof(arry_Raw_H2) / sizeof(int)); n++)
{ Raw_H2 += arry_Raw_H2[n];
;aw_HZ = Raw_H2 / (sizeof(arry_Raw_H2) / sizeof(int));

}
if (sizeof(arry_Raw_Ethanol) != 0)

{
for (n = @; n != (sizeof(arry_Raw_Ethanol) / sizeof(int)); n++)
{
Raw_Ethanol += arry_Raw_Ethanol[n];
}

Raw_Ethanol = Raw_Ethanol / (sizeof(arry_Raw_Ethanol) / sizeof(int));
}
Serial.print("IFR_BW PIN is: ");
Serial.println(BW_ON);
Serial.print("Brightness: ");
Serial.println(Brightness);
Serial.print("Temperature: ");
Serial.println(Temperature);
Serial.print("Pressure: ");
Serial.println(Pressure);
Serial.print("Humidity: ");
Serial.println(Humidity);



627 | Serial.print("Gas: ");

628 | Serial.println(Gas);

629 | Serial.print("Air_Quality Score: ");
630 | Serial.println(Air_Quality_Score);
631 Serial.print("Volt: ");

632 | Serial.println(Volt);

633 | Serial.print("Charge_LVL: ");

634 | Serial.println(Charge_LVL);

635 Serial.print("Charge LVL_TAB: ");
636 | Serial.println(Charge_LVL_TAB);
637 | Serial.print("TVOC: ");

638 | Serial.println(TVOC);

639 | Serial.print("eC02: ");

640 | Serial.println(eC02);

641 | Serial.print("Raw_H2: ");

642 | Serial.println(Raw_H2);

643 | Serial.print("Raw_Ethanol: ");

644 | Serial.println(Raw_Ethanol);

645

646 | Serial.println("");

647 | Serial.println("----- ENDE----- "),
648 | Serial.println("");

649 |}

650 void StartWlan()

651 |{

652 | digitalWrite(LED_BL_PIN, HIGH);
653 | digitalWrite(LED_RO_PIN, LOW);
654 | WiFi.begin(ssid, password);

655

656 if (!WiFi.config(local IP, gateway, subnet))

657 | {

658 Serial.println("Fehler bei der Konfiguration");
659 | }

660 int n = 0;
661 | while (WiFi.status() != WL_CONNECTED && n != 5)

662 {

663 digitalWrite(LED_GR_PIN, LOW);

664 delay(400);

665 Serial.print("Verbindungsversuch...");
666 digitalWrite(LED_GR_PIN, HIGH);

667 delay(400);

668 n++;



669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
698
699
700
701
702
703
704
705
706
707
708
709
710

}

if (WiFi.status() == WL_CONNECTED)

{

digitalWrite(LED_GR_PIN, LOW);
Serial.println("");
Serial.println("WiFi Verbunden.");

// Berechnung der Verbindungsqualitat
long rssi = WiFi.RSSI();
rssi = -rssi;

if (rssi < 27) // Berechunung W-LAN Qualli
{
WiFiperct = 100;
}
else if (rssi >= 27 && rssi < 33)
{
WiFiperct = 150 - (5 / 2.7) * rssi;
}
else if (rssi >= 33 && rssi < 36)
{
WiFiperct = 150 - (5 / 3) * rssi;

¥
else if (rssi >= 36 && rssi < 40)

{

WiFiperct = 150 - (5 / 3.3) * rssi;
}
else if (rssi >= 40 && rssi < 80)
{

WiFiperct = 150 - (5 / 3.5) * rssi;
}

else if (rssi >= 80 && rssi < 90)

{ WiFiperct = 150 - (5 / 3.4) * rssi;
ilse if (rssi >= 90 && rssi < 99)

{ WiFiperct = 150 - (5 / 3.3) * rssi;
}

else

{



711 WiFiperct = 0;

712 }

713

714 Serial.print("WIFI-Qualli: ");

715 Serial.println(WiFiperct);

716 | }

717 else // LED 1 SEC ROT

718 | {

719 digitalWrite(LED_GR_PIN, LOW);

720 digitalWrite(LED_BL_PIN, HIGH);

721 digitalWrite(LED_RO_PIN, HIGH);

722 delay(1000);

723 digitalWrite(LED_RO_PIN, LOW);

724 }

725 |}

726 'void startDeepSleep()

727 {

728 | if (SGP3@ == true && Charge LVL_TAB > 58)

729 | {

730 TIME_TO_SLEEP = TIME_TO_SLEEP_AND_SGP30;

731 }

732 switch (esp_sleep_get wakeup cause())

733 {

734 case ESP_SLEEP_WAKEUP_EXTO:

735 gettimeofday (&tv_now, NULL);

736 time_us = (int64_t)tv_now.tv_sec * 1000000L + (int64_t)tv now.tv_usec;
737 esp_sleep_enable_timer_wakeup((TIME_TO_SLEEP * 1000000) - (time_us - millis_DeepSleep));
738 break;

739 case ESP_SLEEP_WAKEUP_TIMER:

740 gettimeofday(&tv_now, NULL);

741 time_us = (int64_t)tv_now.tv_sec * 1000000L + (int64_t)tv_now.tv_usec;
742 esp_sleep_enable_ timer_wakeup((TIME_TO_SLEEP * 1000000) - (time_us - millis DeepSleep));
743 if (HC_SR50X == true)

744 {

745 esp_sleep_enable_ext@® wakeup(GPIO_NUM_2, HIGH);

746 }

747 break;

748 | default:

749 gettimeofday (&tv_now, NULL);

750 time_us = (int64_t)tv_now.tv_sec * 1000000L + (int64_t)tv_now.tv_usec;
751 esp_sleep_enable_timer_wakeup((TIME_TO_SLEEP * 1000000) - (time_us - millis_DeepSleep));

752 if (HC_SR50X == true)
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{
esp_sleep _enable_ext® wakeup(GPIO _NUM 2, HIGH);

}

break;
}
digitalWrite(LED_RO_PIN, LOW);
digitalWrite(LED_GR_PIN, LOW);
digitalWrite(LED_BL_PIN, LOW);
Serial.println(" -- DeepSeep -- ");
esp_deep_sleep_start();
}
void MQTT()
{
WiFiClient espClient;
PubSubClient client(espClient);
client.setServer(mgtt_server, 1883);
while (!client.connected())
{
Serial.print("Attempting MQTT connection...");
// verbindungs versuch
if (client.connect(MQTT_Name, MQTT_User, MQTT_Pass))
{
Serial.println("connected");
char tempString[8];
if (esp_sleep get wakeup cause() != ESP_SLEEP_WAKEUP_EXT®)
{
dtostrf(Temperature, 1, 2, tempString);
client.publish("Sensorphalanx/temperature™, tempString);
Serial.print("Sensorphalanx/temperature: ");
Serial.println(tempString);
dtostrf(Brightness, 1, 2, tempString);
client.publish("Sensorphalanx/brightness"”, tempString);
Serial.print("Sensorphalanx/brightness: ");
Serial.println(tempString);
dtostrf(Pressure, 1, 2, tempString);
client.publish("Sensorphalanx/Pressure", tempString);
Serial.print("Sensorphalanx/Pressure: ");
Serial.println(tempString);
dtostrf(Humidity, 1, 2, tempString);
client.publish("Sensorphalanx/Humidity", tempString);
Serial.print("Sensorphalanx/Humidity: ");
Serial.println(tempString);
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}

dtostrf(Gas, 1, 2, tempString);
client.publish("Sensorphalanx/Gas", tempString);
Serial.print("Sensorphalanx/Gas: ");
Serial.println(tempString);

dtostrf(Air_Quality Score, 1, 2, tempString);
client.publish("Sensorphalanx/Air_Quality_Score", tempString);
Serial.print("Sensorphalanx/Air_Quality Score: ");
Serial.println(tempString);

dtostrf(Volt, 1, 2, tempString);
client.publish("Sensorphalanx/Volt", tempString);
Serial.print("Sensorphalanx/Volt: ");
Serial.println(tempString);

dtostrf(Charge_LVL, 1, 0, tempString);
client.publish("Sensorphalanx/Charge_LVL", tempString);
Serial.print("Sensorphalanx/Charge_LVL: ");
Serial.println(tempString);

dtostrf(Charge_LVL_TAB, 1, 0, tempString);
client.publish("Sensorphalanx/Charge_LVL_TAB", tempString);
Serial.print("Sensorphalanx/Charge LVL_TAB: ");
Serial.println(tempString);

dtostrf(WiFiperct, 1, @, tempString);
client.publish("Sensorphalanx/WiFiperct"”, tempString);
Serial.print("Sensorphalanx/WiFiperct: ");
Serial.println(tempString);

dtostrf(TVOC, 1, O, tempString);
client.publish("Sensorphalanx/TVOC", tempString);
Serial.print("Sensorphalanx/TVOC: ");
Serial.println(tempString);

dtostrf(eC02, 1, 0, tempString);
client.publish("Sensorphalanx/eC02", tempString);
Serial.print("Sensorphalanx/eC02: ");
Serial.println(tempString);

dtostrf(Raw_H2, 1, @, tempString);
client.publish("Sensorphalanx/Raw_H2", tempString);
Serial.print("Sensorphalanx/Raw_H2: ");
Serial.println(tempString);

dtostrf(Raw_Ethanol, 1, 0, tempString);
client.publish("Sensorphalanx/Raw_Ethanol", tempString);
Serial.print("Sensorphalanx/Raw_Ethanol: ");
Serial.println(tempString);

detachInterrupt(IFR_BW_PIN);



837 dtostrf(BW_ON, 1, @, tempString);

838 client.publish("Sensorphalanx/Bewegungsmelder", tempString);
839 Serial.print("Sensorphalanx/Bewegungsmelder: ");

840 Serial.println(tempString);

841 Serial.print(" -- ENDE MQTT -- ");

842 }

843 else

844 {

845 Serial.print("Fehler, rc=");

846 Serial.print(client.state());

847 Serial.println(" warte 5 Sec");

848 // warte 5 Sec befor ein neuer Versuch unternommen wird
849 delay(5000);

850 }

851 }

852 |}

853

854 |void setup()

855 [{

856 | 1if (esp_sleep_get_wakeup_cause() != ESP_SLEEP_WAKEUP_EXT®O)
857 {

858 gettimeofday (&tv_now, NULL);

859 millis DeepSleep = (int64_t)tv_now.tv_sec * 1000000L + (int64_t)tv_now.tv_usec;
860 }

861 Serial.begin(115200);

862 | Serial.println(" -- WakeUP -- ");

863 | pinMode(LED_RO_PIN, OUTPUT);
864 | pinMode(LED_GR_PIN, OUTPUT);
865, pinMode(LED_BL_PIN, OUTPUT);
866 | pinMode(IFR_BW_PIN, INPUT);
867 | digitalWrite(LED_GR_PIN, HIGH);

868 |}

869 |void loop()

870 |{

871| switch (esp_sleep_get_wakeup_cause())
872 | {

873 | case ESP_SLEEP_WAKEUP_EXTO:

874 doMoveAction();

875 if (BW_ST == true)

876 {

877 BW_ST = false;

878 startDeepSleep();



879 }

880 break;

881| case ESP_SLEEP_WAKEUP_TIMER:
882 doAction();

883 break;

884 | default:

885 doAction();

886 break;

887 }

888 | StartWlan();

889 MQTT();

890 | startDeepSleep();
891 |}



