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RANCANG BANGUN ALAT IDENTIFIKASI HAMA TANAMAN PADI 

BERBASIS ANDROID 

 

RANCANG BANGUN ALAT IDENTIFIKASI HAMA TANAMAN PADI 

 

ABSTRAK 

Dalam pertanian, hama padi merupakan ancaman serius terhadap produktivitas dan hasil panen 

padi. Untuk mengatasi masalah masalah ini, sebuah inovasiteknologi diusulkan bentu “Rancang 

Bangun Alat Identifikasi Hama Padi Berbasis Android”. Menggunakan sensor RGB, modul ESP32, 

catu daya, relay. Alat yang dibuat oleh penulis menggabungkan sensor RGB untuk mendeteksi 

hama, data hama yang terdeteksi akan diproses oleh ESP32 yang berfungsi sebagai otak system. 

Melalui aplikasi Android yang terhubung dengan alat melalui koneksi internet. Selain itu, alat ini 

dilengkapi dengan modul relay digunakan untuk mengaktifkan Tindakan respon, seperti penyalaan 

kipas, dan lampu LED. System ini juga ditenagai oleh sumber daya listrik yang dapat diandalkan 

melalui modul catu daya. Diharapkan bahwa “Rancang Bangun Alat Identifikasi Hama Padi 

Berbasis Android” memberikan kontribusi positif dalam mendukung pertanian dengan memberikan 

solusi yang lebih cepat dan akurat dalam mengenali hama pada tanaman padi. 

Kata kunci : Hama Padi, ESP32, sensor RGB. 
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DESIGN OF ANDROID-BASED RICE PEST IDENTIFICATION TOOL 

DESIGN OF RICE PEST IDENTIFICATION TOOL 

ABSTRACT 

In agriculture, rice pests are a serious threat to rice productivity and yield. To solve this problem, 

an innovative technology is proposed in the form of "Android-Based Rice Pest Identification Tool 

Design". Using RGB sensor, ESP32 module, power supply, relay. The tool made by the author 

combines RGB sensors to detect pests, the detected pest data will be processed by ESP32 which 

functions as the brain of the system. Through an Android application that is connected to the tool 

via an internet connection. In addition, this tool is equipped with a relay module used to activate 

response actions, such as fan ignition, and LED lights. This system is also powered by a reliable 

source of electrical power through the power supply module. It is expected that the "Android-Based 

Rice Pest Identification Tool Design" makes a positive contribution in supporting agriculture by 

providing a faster and more accurate solution in recognizing pests on rice plants. 

Keywords: Rice Pest, ESP32, RGB sensor 
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 BAB I 

PENDAHULUAN 

1.1 Latar Belakang 

Padi merupakan salah satu tanaman pangan yang sangat penting dalam 

menunjang ketahanan pangan di Indonesia. Namun, produksi padi seringkali 

terganggu oleh serangan hama tanaman padi.  

Untuk mengatasi masalah ini, saat ini sudah ada berbagai macam alat 

perangkap hama padi yang tersedia di pasaran. Namun, alat Identifikasi yang sudah 

ada belum sepenuhnya efektif dalam menangkap hama padi, selain itu, cara 

monitoring dan pengendalian hama padi juga masih dilakukan secara manual oleh 

petani, sehingga tidak efisiensi dan terkadang tidak akurat. 

Oleh karena itu, tugas akhir ini bertujuan untuk merancang dan membangun 

alat Identifikasi hama tanaman padi yang berbasis Android. Alat Identifikasi yang 

dirancang dengan menggunakan cahaya dan sensor warna pada perangkap hama 

padi, serta dapat mempermudah monitoring dan pengendalian hama padi secara 

akurat dan efisiensi. 

Alat Identifikasi yang dirancang akan menggunakan teknologi sensor 

TCS34725 dan sistem control yang terhubung dengan aplikasi Android. Aplikasi 

Android akan menyediakan informasi terkait kondisi padi disekitar alat perangkap 

dan juga dapat mengambil tindakan pengendalian hama padi secara lebih cepat dan 

tepat. 

1.2 Perumusan Masalah 

     Berdasarkan latar belakang yang telah dijelaskan di atas, dapat dirumuskan 

permasalahan berikut : 

a. Bagaimana merancang dan membangun alat Identifikasi hama penggerek 

batang tanaman padi yang berbasis Android yang efektif dalam menangkap 

hama penggerek batang padi? 

b. Bagaimana pengujian alat identifikasi hama padi, dan pengujian tegangan 

output catu daya dari system alat identifikasi hama padi? 
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1.3 Tujuan 

     Tujuan dari penulisan laporan tugas akhir ini adalah :  

a. Merancang dan membangun alat  Identifikasi hama penggerek batang 

tanaman padi yang berbasis Android yang efektif dalam mendeteksi hama 

padi. 

b. Menguji alat identifikasi hama, dan nilai tegangan output  catu daya dari 

system alat identifikasi hama padi. 

1.4 Luaran 

Luaran yang di harapkan dari tugas akhir ini adalah menghasilkan alat 

Identifikasi hama tanaman padi berbasis android ini adalah :  

1. Produk Alat Tugas Akhir 

2. Laporan Tugas Akhir 

3. Jurnal ilmiah 
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BAB V 

PENUTUPAN  

5.1 Simpulan 

Bedasarkan hasil pembahasan mengenai “Rancang Bangun Alat Identifikasi Hama 

Tanaman Padi Berbasis Android. 

1. Dengan merancang dan membangun alat identifikasi hama penggerek batang tanaman 

padi yang berbasis Android, terciptanya sebuah alat ini menjadi solusi yang efektif dalam 

upaya penangkapan hama penggerek batang tanaman padi. Melalui pemanfaatan 

teknologi seperti sensor RGB, serta mekanisme relay untuk pengendalian perangkat 

tambahan, alat ini mampu mendeteksi parameter kritis seperti cahaya yang berperan 

penting dalam mengidentifikasi kondisi lingkungan dimana hama tanaman padi 

berkembang. Integrasi dengan aplikasi Android memungkinkan pemantuan dan control 

jarak jauh, memberikan efisiensi dan respon yang baik dalam pengendalian hama. 

2. Secara umum system alat identifikasi hama tanaman padi berbasis Android yang 

dibangun untuk dapat beroperasi mendeteksi hama dapat mengolah data dari identitas 

cahaya dengan mendapatkan tegangan 5VDC dari catu daya. 

5.2 Saran  

Diharapkan ide dan gagasan baru yang tertuang dalam Tugas Akhir Rancang 

Bangun Alat Identifikasi Hama Tanaman Padi ini dapat diaplikasikan pada persawahan 

secaramasif dan dapat membuat persawahan lebih aman dari serangan serangga. 
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Lampiran 3 Desain Chassing Tampak Bawah 
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Lampiran 5 Desain Chassing Tampak Samping Kiri 
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Lampiran 6 Datasheet ESP32 
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Lampiran 8 Kode pemograman Mikrokontroler 

#include "Arduino.h" 

#include "Wire.h" 

#include "Adafruit_TCS34725.h" 

#include <LiquidCrystal_I2C.h> 

#include "RTClib.h" 

#include "DHT.h" 

 

#if defined(ESP32) || defined(ARDUINO_RASPBERRY_PI_PICO_W) 

#include <WiFi.h> 

#elif defined(ESP8266) 

#include <ESP8266WiFi.h> 

#endif 

 

#include <Firebase_ESP_Client.h> 

 

// Provide the token generation process info. 

#include <addons/TokenHelper.h> 

 

// Provide the RTDB payload printing info and other helper 

functions. 

#include <addons/RTDBHelper.h> 

 

/* 1. Define the WiFi credentials */ 

#define WIFI_SSID "inesthere" 

#define WIFI_PASSWORD "inesthere12?!" 

 

// For the following credentials, see 

examples/Authentications/SignInAsUser/EmailPassword/EmailPassword.

ino 

 

/* 2. Define the API Key */ 

#define API_KEY "AIzaSyDWkesG6LjIbb7wOrxfrSEbycLi-etP8XE" 

 

/* 3. Define the RTDB URL */ 

#define DATABASE_URL "https://ta-ines-theresia-2023-default-

rtdb.asia-

southeast1.firebasedatabase.app/"  //<databaseName>.firebaseio.com 

or <databaseName>.<region>.firebasedatabase.app 

 

/* 4. Define the user Email and password that alreadey registerd 

or added in 

 * your project */ 

#define USER_EMAIL "tainestheresia@gmail.com" 

#define USER_PASSWORD "ta-ines-theresia-2023" 
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// Define Firebase Data object 

FirebaseData fbdo; 

 

FirebaseAuth auth; 

FirebaseConfig config; 

 

#if defined(ARDUINO_RASPBERRY_PI_PICO_W) 

WiFiMulti multi; 

#endif 

 

#define STATE_OFF 0 

#define STATE_ON 1 

 

#define LIGHTCOLOR0 0 

#define LIGHTCOLOR1 1 

#define LIGHTCOLOR2 2 

 

#define LUX_THRESHOLD 100 

 

const int trigPin = 17; 

const int echoPin = 16; 

 

//define sound speed in cm/uS 

#define SOUND_SPEED 0.034 

#define CM_TO_INCH 0.393701 

#define DIST_FULL 25.0    //minimal distance in cm 

#define DIST_EMPTY 450.0  //maximal distance in cm 

 

long duration = 0; 

float distanceCm = 0; 

float distanceInch = 0; 

float distancePercent = 0; 

 

#define TCAADDR 0x70 

#define TCS_1 0 

#define TCS_2 1 

#define TCS_3 2 

#define TCS_4 3 

#define RTCDS3231 6 

#define LCD2004A 7 

 

#define RELAYLIGHT0PIN 27 

#define RELAYLIGHT1PIN 26 

#define RELAYLIGHT2PIN 25 

#define RELAYSPRAYERPIN 33 

#define RELAYFANPIN 32 
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#define DHTPIN 23  // Digital pin connected to the DHT sensor 

 

// Uncomment whatever type you're using! 

//#define DHTTYPE DHT11   // DHT 11 

#define DHTTYPE DHT22  // DHT 22  (AM2302), AM2321 

//#define DHTTYPE DHT21   // DHT 21 (AM2301) 

 

DHT dht(DHTPIN, DHTTYPE);  // Initialize DHT sensor. 

float h = 0, t = 0, f = 0, hif = 0, hic = 0; 

 

/* Initialise with default values (int time = 2.4ms, gain = 1x) */ 

// Adafruit_TCS34725 tcs = Adafruit_TCS34725(); 

 

/* Initialise with specific int time and gain values */ 

// Adafruit_TCS34725 tcs = 

Adafruit_TCS34725(TCS34725_INTEGRATIONTIME_614MS, 

TCS34725_GAIN_1X); 

Adafruit_TCS34725 tcs[4] = { 

Adafruit_TCS34725(TCS34725_INTEGRATIONTIME_614MS, 

TCS34725_GAIN_1X), 

Adafruit_TCS34725(TCS34725_INTEGRATIONTIME_614MS, 

TCS34725_GAIN_1X), 

Adafruit_TCS34725(TCS34725_INTEGRATIONTIME_614MS, 

TCS34725_GAIN_1X), 

Adafruit_TCS34725(TCS34725_INTEGRATIONTIME_614MS, 

TCS34725_GAIN_1X) }; 

uint16_t r[4] = { 0 }, g[4] = { 0 }, b[4] = { 0 }, c[4] = { 0 }, 

colorTemp[4] = { 0 }, lux[4] = { 0 }; 

 

RTC_DS3231 rtc; 

char daysOfTheWeek[7][12] = { "SUN", "MON", "TUE", "WED", "THU", 

"FRI", "SAT" }; 

char *monthNames[13] = { NULL, "JAN", "FEB", "MAR", "APR", "MAY", 

"JUN", "JUL", "AUG", "SEP", "OCT", "NOV", "DEC" }; 

 

LiquidCrystal_I2C lcd(0x27, 20, 4);  // set the LCD address to 

0x27 for a 16 chars and 2 line display 

uint8_t lcdState = 1; 

 

char buffer[64]; 

uint8_t fan_state = 0, light_color = 0, light_state = 0, 

sprayer_state = 0; 

uint8_t fanSwitch = 0; 

unsigned long fanCountdown = 0; 

uint32_t time_epoch = 0; 

char *strSwitch[2] = { "OFF", "ON" }; 

char *strColor[3] = { "COLOR0", "COLOR1", "COLOR2" }; 



 

49 
Politeknik Negeri Jakarta 

 

// constants won't change. Used here to set a pin number: 

const int ledPin = LED_BUILTIN;  // the number of the LED pin 

 

// Generally, you should use "unsigned long" for variables that 

hold time 

// The value will quickly become too large for an int to store 

unsigned long taskTimer = 0; 

unsigned long fanTimer = 0; 

// constants won't change: 

const long taskInterval = 3000; 

const long fanInterval = 30000; 

 

//The Arduino Map function but for floats 

//From: http://forum.arduino.cc/index.php?topic=3922.0 

float mapf(float x, float in_min, float in_max, float out_min, 

float out_max) { 

  return (x - in_min) * (out_max - out_min) / (in_max - in_min) + 

out_min; 

} 

 

void tcaselect(uint8_t i) { 

  if (i > 7) return; 

 

  Wire.beginTransmission(TCAADDR); 

  Wire.write(1 << i); 

  Wire.endTransmission(); 

} 

 

void lightWrite(uint8_t VAL_LIGHT0, uint8_t VAL_LIGHT1, uint8_t 

VAL_LIGHT2) { 

  digitalWrite(RELAYLIGHT0PIN, VAL_LIGHT0); 

  digitalWrite(RELAYLIGHT1PIN, VAL_LIGHT1); 

  digitalWrite(RELAYLIGHT2PIN, VAL_LIGHT2); 

} 

 

void setup() { 

  Serial.begin(115200); 

  Serial.println("\n----[TCA Scanner begin]----"); 

 

  // set the digital pin as output: 

  pinMode(ledPin, OUTPUT); 

  pinMode(trigPin, OUTPUT);  // Sets the trigPin as an Output 

  pinMode(echoPin, INPUT);   // Sets the echoPin as an Input 

  pinMode(RELAYLIGHT0PIN, OUTPUT); 

  pinMode(RELAYLIGHT1PIN, OUTPUT); 

  pinMode(RELAYLIGHT2PIN, OUTPUT); 
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  pinMode(RELAYSPRAYERPIN, OUTPUT); 

  pinMode(RELAYFANPIN, OUTPUT); 

  digitalWrite(ledPin, HIGH); 

  lightWrite(LOW, LOW, LOW); 

  digitalWrite(RELAYSPRAYERPIN, LOW); 

  digitalWrite(RELAYFANPIN, LOW); 

 

  Wire.begin(); 

  for (uint8_t t = 0; t < 8; t++) { 

    tcaselect(t); 

    Serial.print("TCA Port #"); 

    Serial.println(t); 

 

    for (uint8_t addr = 0; addr <= 127; addr++) { 

      if (addr == TCAADDR) continue; 

 

      Wire.beginTransmission(addr); 

      if (!Wire.endTransmission()) { 

        Serial.print("Found I2C 0x"); 

        Serial.println(addr, HEX); 

      } 

    } 

  } 

  Serial.println("-----[TCA Scanner end]-----"); 

 

  tcaselect(LCD2004A); 

  lcd.begin(); 

  lcd.backlight(); 

  lcd.clear(); 

  lcd.setCursor(1, 0); 

  lcd.print("ALAT IOT: DETEKTOR"); 

  lcd.setCursor(3, 1); 

  lcd.print("HAMA PENGGEREK"); 

  lcd.setCursor(2, 2); 

  lcd.print("INES -- THERESIA"); 

  lcd.setCursor(1, 3); 

  lcd.print("PNJ-TE-TT  TA 2023"); 

 

  for (int i = TCS_1; i <= TCS_4; i++) { 

    tcaselect(i); 

    if (tcs[i].begin()) { 

      sprintf(buffer, "TCS34725[%d] found", i); 

      Serial.println(buffer); 

    } else { 

      sprintf(buffer, "TCS34725[%d] not found... check your 

connections", i); 

      Serial.println(buffer); 
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      while (1) delay(10); 

    } 

  } 

 

  tcaselect(RTCDS3231); 

  if (!rtc.begin()) { 

    Serial.println("Couldn't find RTC"); 

    Serial.flush(); 

    while (1) delay(10); 

  } 

 

  if (rtc.lostPower()) { 

    Serial.println("RTC lost power, let's set the time!"); 

    // When time needs to be set on a new device, or after a power 

loss, the 

    // following line sets the RTC to the date & time this sketch 

was compiled 

    rtc.adjust(DateTime(F(__DATE__), F(__TIME__))); 

    // This line sets the RTC with an explicit date & time, for 

example to set 

    // January 21, 2014 at 3am you would call: 

    // rtc.adjust(DateTime(2014, 1, 21, 3, 0, 0)); 

  } 

 

  // When time needs to be re-set on a previously configured 

device, the 

  // following line sets the RTC to the date & time this sketch 

was compiled 

  rtc.adjust(DateTime(F(__DATE__), F(__TIME__))); 

  // This line sets the RTC with an explicit date & time, for 

example to set 

  // January 21, 2014 at 3am you would call: 

  // rtc.adjust(DateTime(2014, 1, 21, 3, 0, 0)); 

 

  dht.begin(); 

 

#if defined(ARDUINO_RASPBERRY_PI_PICO_W) 

  multi.addAP(WIFI_SSID, WIFI_PASSWORD); 

  multi.run(); 

#else 

  WiFi.begin(WIFI_SSID, WIFI_PASSWORD); 

#endif 

 

  Serial.print("Connecting to Wi-Fi"); 

#if defined(ARDUINO_RASPBERRY_PI_PICO_W) 

  unsigned long ms = millis(); 

#endif 
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  while (WiFi.status() != WL_CONNECTED) { 

    digitalWrite(ledPin, !digitalRead(ledPin)); 

    Serial.print("."); 

    delay(250); 

#if defined(ARDUINO_RASPBERRY_PI_PICO_W) 

    if (millis() - ms > 10000) 

      break; 

#endif 

  } 

  Serial.println(); 

  Serial.print("Connected with IP: "); 

  Serial.println(WiFi.localIP()); 

  Serial.println(); 

 

  Serial.printf("Firebase Client v%s\n\n", 

FIREBASE_CLIENT_VERSION); 

 

  /* Assign the api key (required) */ 

  config.api_key = API_KEY; 

 

  /* Assign the user sign in credentials */ 

  auth.user.email = USER_EMAIL; 

  auth.user.password = USER_PASSWORD; 

 

  /* Assign the RTDB URL (required) */ 

  config.database_url = DATABASE_URL; 

 

  // The WiFi credentials are required for Pico W 

  // due to it does not have reconnect feature. 

#if defined(ARDUINO_RASPBERRY_PI_PICO_W) 

  config.wifi.clearAP(); 

  config.wifi.addAP(WIFI_SSID, WIFI_PASSWORD); 

#endif 

 

  /* Assign the callback function for the long running token 

generation task */ 

  config.token_status_callback = tokenStatusCallback;  // see 

addons/TokenHelper.h 

 

  // Or use legacy authenticate method 

  // config.database_url = DATABASE_URL; 

  // config.signer.tokens.legacy_token = "<database secret>"; 

 

  // To connect without auth in Test Mode, see 

Authentications/TestMode/TestMode.ino 

 

  Firebase.begin(&config, &auth); 
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  Firebase.reconnectWiFi(true); 

#if defined(ESP8266) 

  fbdo.setBSSLBufferSize(512, 2048); 

#endif 

 

  // delay(1000); 

  Serial.println(); 

} 

 

void loop() { 

  if (millis() - taskTimer >= taskInterval || taskTimer == 0) { 

    taskTimer = millis(); 

    digitalWrite(ledPin, HIGH); 

 

    if (Firebase.ready()) { 

      Serial.println("----[FIREBASE]----"); 

 

      if (Firebase.RTDB.getInt(&fbdo, "/light_color")) { 

        if (fbdo.dataTypeEnum() == fb_esp_rtdb_data_type_integer) 

{ 

          light_color = fbdo.to<int>(); 

          sprintf(buffer, "GET light_color = %d %s", light_color, 

strColor[light_color]); 

          Serial.println(buffer); 

        } 

      } else { 

        Serial.println(fbdo.errorReason()); 

      } 

 

      if (Firebase.RTDB.getInt(&fbdo, "/light_state")) { 

        if (fbdo.dataTypeEnum() == fb_esp_rtdb_data_type_integer) 

{ 

          light_state = fbdo.to<int>(); 

          sprintf(buffer, "GET light_state = %d %s", light_state, 

strSwitch[light_state]); 

          Serial.println(buffer); 

        } 

      } else { 

        Serial.println(fbdo.errorReason()); 

      } 

 

      if (Firebase.RTDB.getInt(&fbdo, "/sprayer_state")) { 

        if (fbdo.dataTypeEnum() == fb_esp_rtdb_data_type_integer) 

{ 

          sprayer_state = fbdo.to<int>(); 
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          sprintf(buffer, "GET sprayer_state = %d %s", 

sprayer_state, strSwitch[sprayer_state]); 

          Serial.println(buffer); 

        } 

      } else { 

        Serial.println(fbdo.errorReason()); 

      } 

 

      Serial.println("------------------"); 

    } 

 

    digitalWrite(ledPin, LOW); 

 

    if (light_state == STATE_OFF) { 

      lightWrite(LOW, LOW, LOW); 

    } else { 

      switch (light_color) { 

        case LIGHTCOLOR0: 

          lightWrite(HIGH, LOW, LOW); 

          break; 

        case LIGHTCOLOR1: 

          lightWrite(LOW, HIGH, LOW); 

          break; 

        case LIGHTCOLOR2: 

          lightWrite(LOW, LOW, HIGH); 

          break; 

        default: 

          lightWrite(HIGH, HIGH, HIGH); 

          break; 

      } 

    } 

 

    if (sprayer_state == STATE_OFF) digitalWrite(RELAYSPRAYERPIN, 

LOW); 

    else digitalWrite(RELAYSPRAYERPIN, HIGH); 

 

    // Clears the trigPin 

    digitalWrite(trigPin, LOW); 

    delayMicroseconds(2); 

    // Sets the trigPin on HIGH state for 10 micro seconds 

    digitalWrite(trigPin, HIGH); 

    delayMicroseconds(10); 

    digitalWrite(trigPin, LOW); 

    // Reads the echoPin, returns the sound wave travel time in 

microseconds 

    duration = pulseIn(echoPin, HIGH); 

    // Calculate the distance 
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    distanceCm = duration * SOUND_SPEED / 2; 

    // Convert to inches 

    distanceInch = distanceCm * CM_TO_INCH; 

    // Convert distance to percent 

    distancePercent = mapf(distanceCm, DIST_EMPTY, DIST_FULL, 0, 

100); 

    if (distancePercent < 0) distancePercent = -0.11; 

    else if (distancePercent > 100) distancePercent = 100.11; 

    // Prints the distance in the Serial Monitor 

    Serial.print("Distance (percent): "); 

    Serial.print(distancePercent); 

    Serial.print(" - Distance (cm): "); 

    Serial.print(distanceCm); 

    Serial.print(" - Distance (inch): "); 

    Serial.println(distanceInch); 

 

    // Reading temperature or humidity takes about 250 

milliseconds! 

    // Sensor readings may also be up to 2 seconds 'old' (its a 

very slow sensor) 

    h = dht.readHumidity(); 

    // Read temperature as Celsius (the default) 

    t = dht.readTemperature(); 

    // Read temperature as Fahrenheit (isFahrenheit = true) 

    f = dht.readTemperature(true); 

    // Check if any reads failed and exit early (to try again). 

    if (isnan(h) || isnan(t) || isnan(f)) { 

      Serial.println(F("Failed to read from DHT sensor!")); 

      return; 

    } 

    // Compute heat index in Fahrenheit (the default) 

    hif = dht.computeHeatIndex(f, h); 

    // Compute heat index in Celsius (isFahreheit = false) 

    hic = dht.computeHeatIndex(t, h, false); 

    Serial.print(F("Humidity: ")); 

    Serial.print(h); 

    Serial.print(F("%  Temperature: ")); 

    Serial.print(t); 

    Serial.print(F("°C ")); 

    Serial.print(f); 

    Serial.print(F("°F  Heat index: ")); 

    Serial.print(hic); 

    Serial.print(F("°C ")); 

    Serial.print(hif); 

    Serial.println(F("°F")); 

 

    for (int i = TCS_1; i <= TCS_4; i++) { 
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      tcaselect(i); 

      sprintf(buffer, "tcs[%d] -> ", i); 

      Serial.print(buffer); 

      tcs[i].getRawData(&r[i], &g[i], &b[i], &c[i]); 

      // colorTemp[i] = tcs[i].calculateColorTemperature(r[i], 

g[i], b[i]); 

      colorTemp[i] = tcs[i].calculateColorTemperature_dn40(r[i], 

g[i], b[i], c[i]); 

      lux[i] = tcs[i].calculateLux(r[i], g[i], b[i]); 

      if (lux[i] < LUX_THRESHOLD) fan_state = 1; 

      Serial.print("Color Temp: "); 

      Serial.print(colorTemp[i], DEC); 

      Serial.print(" K - "); 

      Serial.print("Lux: "); 

      Serial.print(lux[i], DEC); 

      Serial.print(" - "); 

      Serial.print("R: "); 

      Serial.print(r[i], DEC); 

      Serial.print(" "); 

      Serial.print("G: "); 

      Serial.print(g[i], DEC); 

      Serial.print(" "); 

      Serial.print("B: "); 

      Serial.print(b[i], DEC); 

      Serial.print(" "); 

      Serial.print("C: "); 

      Serial.print(c[i], DEC); 

      Serial.print(" "); 

      Serial.println(); 

    } 

 

    if (fan_state == 1) { 

      if (fanSwitch == 0) { 

        fanTimer = millis(); 

        fanSwitch = 1; 

      } 

      if (millis() - fanTimer >= fanInterval) { 

        Serial.println("FAN IS TURNED OFF..."); 

        fan_state = 0; 

        fanSwitch = 0; 

        digitalWrite(RELAYFANPIN, LOW); 

      } else { 

        fanCountdown = ((fanTimer + fanInterval) - millis()) / 

1000; 

        sprintf(buffer, "FAN WILL TURN OFF IN %lus", 

fanCountdown); 

        Serial.println(buffer); 
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        digitalWrite(RELAYFANPIN, HIGH); 

      } 

    } 

 

    tcaselect(RTCDS3231); 

    DateTime now = rtc.now(); 

    time_epoch = now.unixtime(); 

    Serial.print(now.year(), DEC); 

    Serial.print('/'); 

    Serial.print(now.month(), DEC); 

    Serial.print('/'); 

    Serial.print(now.day(), DEC); 

    Serial.print(" ("); 

    Serial.print(daysOfTheWeek[now.dayOfTheWeek()]); 

    Serial.print(") "); 

    Serial.print(now.hour(), DEC); 

    Serial.print(':'); 

    Serial.print(now.minute(), DEC); 

    Serial.print(':'); 

    Serial.print(now.second(), DEC); 

    Serial.print("\t since midnight 1/1/1970 = "); 

    Serial.print(time_epoch); 

    Serial.print("s = "); 

    Serial.print(now.unixtime() / 86400L); 

    Serial.println("d"); 

    Serial.print("RTC Temperature: "); 

    Serial.print(rtc.getTemperature()); 

    Serial.println(" degC"); 

 

    Serial.println(); 

 

    tcaselect(LCD2004A); 

    if (lcdState == 0) { 

      lcd.clear(); 

      for (int i = TCS_1; i <= TCS_2; i++) { 

        sprintf(buffer, "[L%d]%u", i, lux[i]); 

        lcd.setCursor(0, i); 

        lcd.print(buffer); 

      } 

      for (int i = TCS_3; i <= TCS_4; i++) { 

        sprintf(buffer, "[L%d]%u", i, lux[i]); 

        lcd.setCursor(11, i - 2); 

        lcd.print(buffer); 

      } 

      if (light_state == 0) sprintf(buffer, "LIGHT: %s", 

strSwitch[light_state]); 
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      else sprintf(buffer, "LIGHT: %s (%s)", 

strSwitch[light_state], strColor[light_color]); 

      lcd.setCursor(0, 2); 

      lcd.print(buffer); 

      sprintf(buffer, "SPRAYER: %s", strSwitch[sprayer_state]); 

      lcd.setCursor(0, 3); 

      lcd.print(buffer); 

      lcdState = 1; 

    } else { 

      lcd.clear(); 

      sprintf(buffer, "%02u/%s/%04u %02u:%02u:%02u", now.day(), 

monthNames[now.month()], now.year(), now.hour(), now.minute(), 

now.second()); 

      lcd.setCursor(0, 0); 

      lcd.print(buffer); 

      sprintf(buffer, "TANK: %.1f%% (%.0fcm)", distancePercent, 

distanceCm); 

      lcd.setCursor(0, 1); 

      lcd.print(buffer); 

      sprintf(buffer, "T/H: %.1f%cC / %.1f%%", t, 223, h); 

      lcd.setCursor(0, 2); 

      lcd.print(buffer); 

      if (fan_state == 0) sprintf(buffer, "FAN: %s", 

strSwitch[fan_state]); 

      else sprintf(buffer, "FAN: %s (off in %lus)", 

strSwitch[fan_state], fanCountdown); 

      lcd.setCursor(0, 3); 

      lcd.print(buffer); 

      lcdState = 0; 

    } 

 

    if (Firebase.ready()) { 

      Firebase.RTDB.setIntAsync(&fbdo, "/fan_state", fan_state); 

      Firebase.RTDB.setFloatAsync(&fbdo, "/sensor_humidity", h); 

      for (int i = TCS_1; i <= TCS_4; i++) { 

        sprintf(buffer, "/sensor_lux%d", i); 

        Firebase.RTDB.setIntAsync(&fbdo, buffer, lux[i]); 

      } 

      Firebase.RTDB.setFloatAsync(&fbdo, "/sensor_tankCapacity", 

distancePercent); 

      Firebase.RTDB.setFloatAsync(&fbdo, "/sensor_temperature", 

t); 

      Firebase.RTDB.setIntAsync(&fbdo, "/time_epoch", time_epoch); 

    } 

  } 

} 

 


