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DAFTAR LAMPIRAN 

Lampiran- 1 Program alat 
1. rangkaian pengirim (TX) 

/* 

Nano  UART-LoRa  

D3    -> TXD 

D4    -> RXD 

NC    -> AUX 

5V    -> VCC 

GND   -> GND 

*/ 

#include <SoftwareSerial.h> 

SoftwareSerial loraSerial(3,4); //3->TX_Lora 

#include "GravityTDS.h" 

 

#define pHSensor A1  //pH meter Analog output  

#define tbdSensor A3 

#define tdsSensor A5 

#define Offset 0.00  //deviation compensate 

#define LED 13 

#define samplingInterval 20 

#define printInterval 2000 //800 

#define ArrayLenth  40    //times of collection 

#define VREF 5.0      // analog reference voltage(Volt) of the ADC 

#define SCOUNT  30           // sum of sample point 

int analogBuffer[SCOUNT];    // store the analog value in the 

array, read from ADC 

int analogBufferTemp[SCOUNT]; 

int analogBufferIndex = 0,copyIndex = 0; 

int pHArray[ArrayLenth];   //Store the average value of the sensor 

feedback 

int pHArrayIndex=0; 

 

float pHValue, volt, ntu, IP; 

 

GravityTDS gravityTds; 

float averageVoltage = 0,tdsValue = 0,temperature = 25; 

String sPH, sTDS, sNTU, sIP; 

 

String CNum="C1", CRX; 

String dataTX= ""; //data kirim 

String dataRX=""; //data terima 

int counter = 0; //Lora initialization counter 

unsigned int readingID = 0; //packet counter 

 

void setup() { 

  Serial.begin(9600); 

  startLoRA(); 

  pinMode(tdsSensor,INPUT); 

} 
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void loop() { 

  Ph(); 

  Turbidity(); 

  TDS(); 

  indeksP();   

  terimaData(); 

} 

 

void Ph() { 

  static unsigned long samplingTime = millis(); 

  static unsigned long printTime = millis(); 

  static float pHValue,voltage; 

  if(millis()-samplingTime > samplingInterval){ 

      pHArray[pHArrayIndex++]=analogRead(pHSensor); 

      if(pHArrayIndex==ArrayLenth)pHArrayIndex=0; 

      voltage = avergearray(pHArray, ArrayLenth)*5.0/1024; 

      pHValue = 3.5*voltage+Offset; 

      samplingTime=millis(); 

  } 

  if(millis() - printTime > printInterval){     

     sPH = String(pHValue,1);  

     sNTU = String(ntu,0);  

     sTDS = String(tdsValue,1); 

     sIP = String(IP,2); 

     

     Serial.println(" pH value: "+ sPH); 

     Serial.println(" ntu : "+ sNTU);  

     Serial.println(" tds : "+ sTDS+ " ppm"); 

     Serial.println(" IP : "+ sIP); 

     Serial.println();   

     digitalWrite(LED,digitalRead(LED)^1); //ubah status LED 

     printTime=millis(); 

  } 

} 

 

double avergearray(int* arr, int number){ 

  int i,max,min; 

  double avg; 

  long amount=0; 

  if(number<=0){ 

    Serial.println("Error number for the array to avraging!/n"); 

    return 0; 

  } 

  if(number<5){   //less than 5, calculated directly statistics 

    for(i=0;i<number;i++) { amount+=arr[i]; } 

    avg = amount/number; 

    return avg; 

  }else{ 

    if(arr[0]<arr[1]){ min = arr[0];max=arr[1]; } 

    else{ min=arr[1];max=arr[0]; } 

    for(i=2;i<number;i++){ 

      if(arr[i]<min){ 

        amount+=min;  //arr<min 

        min=arr[i]; 

      }else { 

        if(arr[i]>max){ 
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          amount+=max;    //arr>max 

          max=arr[i]; 

        }else{ 

          amount+=arr[i]; //min<=arr<=max 

        } 

      }//if 

    }//for 

    avg = (double)amount/(number-2); 

  }//if 

  return avg; 

} 

 

void Turbidity() { 

   volt = 0; 

    for(int i=0; i<800; i++){ 

        volt += ((float)analogRead(tbdSensor)/1023)*5; 

    } 

    volt = volt/800; 

    volt = round_to_dp(volt,2); 

    if(volt < 2.5) ntu = 3000;  

    else ntu = -1120.4*square(volt)+5742.3*volt-4353.8;        

   // Serial.println(" ntu : "+String(ntu,2));    

} 

  

float round_to_dp( float in_value, int decimal_place ){ 

  float multiplier = powf( 10.0f, decimal_place ); 

  in_value = roundf( in_value * multiplier ) / multiplier; 

  return in_value; 

} 

 

void TDS() { 

    static unsigned long analogSampleTimepoint = millis(); 

   if(millis()-analogSampleTimepoint > 40U)     //every 40 

milliseconds,read the analog value from the ADC 

   { 

     analogSampleTimepoint = millis(); 

     analogBuffer[analogBufferIndex] = analogRead(tdsSensor);    

//read the analog value and store into the buffer 

     analogBufferIndex++; 

     if(analogBufferIndex == SCOUNT)  

         analogBufferIndex = 0; 

   }    

   static unsigned long printTimepoint = millis(); 

   if(millis()-printTimepoint > 800U) 

   { 

      printTimepoint = millis(); 

      for(copyIndex=0;copyIndex<SCOUNT;copyIndex++) 

        analogBufferTemp[copyIndex]= analogBuffer[copyIndex]; 

      averageVoltage = getMedianNum(analogBufferTemp,SCOUNT) * 

(float)VREF / 1024.0; // read the analog value more stable by the 

median filtering algorithm, and convert to voltage value 

float compensationCoefficient=1.0+0.02*(temperature-25.0);    

//temperature compensation formula: fFinalResult(25^C) = 

fFinalResult(current)/(1.0+0.02*(fTP-25.0)); 
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floatcompensationVolatge=averageVoltage/compensationCoefficient;  

//temperature compensation 

      

tdsValue=(133.42*compensationVolatge*compensationVolatge*compensat

ionVolatge - 255.86*compensationVolatge*compensationVolatge + 

857.39*compensationVolatge)*0.5; //convert voltage value to tds 

value 

     //Serial.print("voltage:"); 

     //Serial.print(averageVoltage,2); 

     //Serial.print("V   "); 

     //Serial.println(" TDS Value  : "+String(tdsValue,3)+ " 

ppm"); 

    delay(1000); 

   } 

} 

int getMedianNum(int bArray[], int iFilterLen)  

{ 

      int bTab[iFilterLen]; 

      for (byte i = 0; i<iFilterLen; i++) 

      bTab[i] = bArray[i]; 

      int i, j, bTemp; 

      for (j = 0; j < iFilterLen - 1; j++)  

      { 

      for (i = 0; i < iFilterLen - j - 1; i++)  

          { 

        if (bTab[i] > bTab[i + 1])  

            { 

        bTemp = bTab[i]; 

            bTab[i] = bTab[i + 1]; 

        bTab[i + 1] = bTemp; 

         } 

      } 

      } 

      if ((iFilterLen & 1) > 0) 

    bTemp = bTab[(iFilterLen - 1) / 2]; 

      else 

    bTemp = (bTab[iFilterLen / 2] + bTab[iFilterLen / 2 - 1]) / 2; 

      return bTemp;      

} 

 

void indeksP() { 

  float Ph = pHValue/7.5; 

  float tds = tdsValue/1000; 

  float ntuValue = ntu/3000; 

 

  float jumlah = Ph + tds + ntuValue; 

  float rerata = jumlah/3; 

  float maks1 = max(Ph, tds); 

  float maks2 = max(maks1, ntuValue); 

 

  IP = sqrt((((sq(jumlah)) * maks2) + ((sq(jumlah)) * rerata))/2); 

  //Serial.println(" IP : "+String(IP,4)); 

} 

 

void terimaData() { //Receive from Server  
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  if(loraSerial.available()>0) { 

     dataRX = loraSerial.readString(); // Read packet 

     Serial.println("Terima dulu: "+dataRX); 

    //format terima = C1~ 

    int pos1 = dataRX.indexOf('~'); 

    CRX = dataRX.substring(0, pos1); 

    dataRX =""; 

  } 

  if(CNum==CRX) kirimData();  

} 

 

void kirimData() { 

  dataTX = CNum+"~"+sPH+"#"+sNTU+"$"+sTDS+"%"+sIP+"*"; 

  loraSerial.print(dataTX); //Kirimkan ke receiver 

  Serial.println("Baru Kirim : "+dataTX); 

  Serial.println(); 

} 

 

//Initialize LoRa module 

void startLoRA(){ 

  loraSerial.begin(9600); 

  while (!loraSerial && counter < 10) { 

    Serial.print(".");  

    counter++; delay(100); 

  } 

  if(counter==10) { 

     readingID++; 

     Serial.println("Starting LoRa failed!");  

  } 

  Serial.println("LoRa Initialization OK!"); 

  delay(3000); 

} 

2. Rangkaian penerima(RX) 

#include <SoftwareSerial.h> 

SoftwareSerial loraSerial(3,4); // RX, TX 

 

#include <LiquidCrystal_I2C.h> 

LiquidCrystal_I2C lcd(0x27,20,4);  

 

#include <SPI.h> 

#include <SD.h> 

#include <I2C_RTC.h> 

static PCF8563 RTC; 

 

const int chipSelect = 10; // Pin 10 on Arduino Uno 

const int buttonRead = A0; 

const int redLEDpin = 9; 

String hri, tgl, bln, jam, mnt, dtk, thn; 

bool statusRead=false; 

String filename = "datalog.txt"; //notepad 

 

String sRN, sPH, sTDS, sNTU, sIP; 

String CNum="C1", CRX; 

String dataTX= ""; //data kirim 
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String dataRX=""; //data terima 

int counter = 0; //Lora initialization counter 

int recordNum=0; 

int periodaData=3000; //mdet. 

unsigned int readingID = 0; //packet counter 

unsigned long lastT1=0, previousT1=0, limitT1=5000; 

unsigned long lastT2=0, previousT2=0, limitT2=60000; 

 

File myFile; 

void(* resetFunc) (void) = 0; 

 

void setup() { 

  Serial.begin(9600);  

  /* 

   RTC.setDay(25); 

   RTC.setMonth(02); 

   RTC.setYear(2024); 

   RTC.setWeek(1);  // Always Set weekday after setting Date 

 

   RTC.setHours(14); 

   RTC.setMinutes(54); 

   RTC.setSeconds(10); 

   */ 

  lcd.init(); lcd.setBacklight(100);  

  startLoRA(); 

  pinMode(chipSelect, OUTPUT); 

  pinMode(buttonRead, INPUT_PULLUP); 

  pinMode(redLEDpin,OUTPUT);   

  delay(100); 

    

  lcd.setCursor(0,0); lcd.print(F("Mencek Kartu SD "));   

  delay(2000); 

  if (SD.begin(chipSelect)) { 

      lcd.setCursor(0,0); lcd.print(F(" Kartu SD SIAP  "));   

  }  

  else if (!SD.begin(chipSelect)) { 

     lcd.setCursor(0,0); lcd.print(F("Kartu SD Error !")); 

     while(1) { 

       digitalWrite(redLEDpin, 1);delay(100); 

       digitalWrite(redLEDpin, 0);delay(100); 

     } 

     return; 

  } 

  delay(2000); 

       

  bacaRTC();  

  lcd.setCursor(0,0);  

  lcd.print("Mulai Mencatat : ");  

  lcd.setCursor(0,1); 

  lcd.print(hri+','+tgl+'-'+bln+'-'+thn); 

  lcd.setCursor(0,2); 

  lcd.print("Jam : "+jam+':'+mnt+':'+dtk);   

  delay(5000); 

     

  myFile = SD.open("datalog.txt", FILE_WRITE); // Create/Open file  

  if(!myFile) { //if the file isn't open, pop up an error 
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      lcd.setCursor(0,0); lcd.print(F("  File Error !  ")); 

      return; 

  }  

 

   

  if(myFile.size() == 0) { //jika file masih kosong 

     myFile.println("No.   pH    ntu    TDS   IP     Waktu "); 

     myFile.close(); 

  } 

  else { 

     myFile.println(""); 

     myFile.println("No.   pH    ntu    TDS   IP     Waktu "); 

     myFile.close();    

  } 

  

  lcd.clear(); 

  lcd.setCursor(0,0);   

  lcd.print(tgl+'-'+bln+'-'+thn+"    "+jam+':'+mnt+':'+dtk);   

  displayData(); 

} 

 

void loop() { 

 bacaRTC();              

 if(!digitalRead(buttonRead)&&!statusRead) { statusRead=1; 

readText(); } 

 if(digitalRead(buttonRead)&& statusRead) {  

    statusRead=0; lcd.clear();     

    displayData(); 

 } 

 if(digitalRead(buttonRead)&& !statusRead) {  

     lcd.setCursor(0,0);   

     lcd.print(tgl+'-'+bln+'-'+thn+"    "+jam+':'+mnt+':'+dtk); 

        

     kirimData();  

     terimaData();    

     displayData();  

       

     lastT2=millis();  

     if(lastT2-previousT2>limitT2 && sPH!="--- ") {    

       simpanData();  

       previousT2=lastT2;   

     }    

   } 

} 

 

void displayData() { 

   lcd.setCursor(0,1);  lcd.print(F("pH : ")); lcd.print(sPH);  

   lcd.setCursor(10,1); lcd.print(F("TDS: ")); lcd.print(sTDS); 

   lcd.setCursor(5,2);  lcd.print(F("NTU: ")); lcd.print(sNTU);           

   lcd.setCursor(0,3);  lcd.print(F("IP : ")); lcd.print(sIP); 

} 

 

void simpanData() { 

   myFile=SD.open("datalog.txt", FILE_WRITE);   

    

   if(myFile) { 
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      recordNum++;  

      if(recordNum<10) sRN="00"+String(recordNum); 

      else if(recordNum<100) sRN="0"+String(recordNum); 

      else if(recordNum<1000) sRN=String(recordNum); 

       

      lcd.setCursor(10,3); lcd.print("JD : "); lcd.print(sRN);   

      myFile.println(sRN+"   "+sPH+"   "+sNTU+"   "+sTDS+"   

"+sIP+"   "+ 

                  tgl+'-'+bln+'-'+thn+"   "+ 

                  jam+':'+mnt+':'+dtk);   

      myFile.close();   

      Serial.println(sRN+" Data tersimpan"); 

   } 

   else { Serial.println(F("gagal buka file")); 

          myFile.close();  

   } 

} 

 

void readText() { 

  lcd.clear(); 

  lcd.setCursor(0,0); lcd.print(F("  Membaca File  ")); 

   // open the file for reading: 

  myFile = SD.open("datalog.txt"); 

  if (myFile) { 

     // read from the file until there's nothing else in it: 

     while (myFile.available()) { Serial.write(myFile.read()); } 

     myFile.close(); // close the file: 

    }  

  else { 

     Serial.println(F("gagal buka file ! ")); 

  } 

  lcd.setCursor(0,0);  

  lcd.print(F("Hapus(Y/y), Tdk(T/t)")); 

  Serial.println(F("Hapus(Y/y), Tdk(T/t)")); 

   

  while(!Serial.available()) { } 

  if (Serial.available()>0) {  

      char k=Serial.read();  

      if(k=='Y' || k=='y') { 

        SD.remove("datalog.txt"); //hapus file 

        Serial.println(F(" File Sudah dihapus ")); 

        lcd.setCursor(0,0); lcd.print(F(" File Sudah dihapus ")); 

        delay(2000); 

        resetFunc(); 

        lcd.setCursor(0,1); lcd.print(F("Tekan Tombol Hijau !")); 

        Serial.println(F("Tekan Tombol Hijau !"));         

      }  

      else { 

        lcd.setCursor(0,0); lcd.print(F("Tekan Tombol Hijau !")); 

        Serial.println(F("Tekan Tombol Hijau !")); 

      } 

  } 

} 

 

//Initialize LoRa module 

void startLoRA() { 
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  loraSerial.begin(9600); 

  while (!loraSerial && counter < 10) { 

    loraSerial.print("."); counter++; delay(100); 

  } 

  if (counter >= 10) { 

    Serial.println(F("Inisialisasi LoRa gagal!"));  

  } 

  Serial.println(F("Inisialisasi LoRa OK!")); 

  delay(1000); 

} 

 

void kirimData() { 

  dataTX = "C1~"; 

  loraSerial.print(dataTX); //Kirimkan LoRa packet ke receiver 

  Serial.print(F("Kirim Dulu : ")); Serial.println(dataTX); 

  delay(periodaData); 

} 

 

void terimaData() { 

  if(loraSerial.available()>0) { 

    dataRX = loraSerial.readStringUntil('*'); // Read packet 

    //dataRX = CNum+'~'+sPH+'#'+sNTU+'$'+sTDS+'%'+sIP+'*'; 

    Serial.print(F("Baru Terima : ")); Serial.println(dataRX); 

    previousT1=millis(); 

    int pos1 = dataRX.indexOf('~'); 

    int pos2 = dataRX.indexOf('#'); 

    int pos3 = dataRX.indexOf('$'); 

    int pos4 = dataRX.indexOf('%');    

    int pos5 = dataRX.indexOf('*'); 

    CNum = dataRX.substring(0, pos1); 

    if(CNum == "C1") {  

       sPH = dataRX.substring(pos1+1, pos2); 

       sNTU = dataRX.substring(pos2+1, pos3); 

       sTDS = dataRX.substring(pos3+1, pos4); 

       sIP = dataRX.substring(pos4+1, pos5); 

    } 

   loraSerial.readStringUntil(' '); //kosongkan buffer 

  } 

  else {  

    lastT1=millis(); 

    if(lastT1-previousT1>limitT1) {               

       sPH = "--- ";  

       sNTU = "--- ";  

       sTDS = "--- ";  

       sIP = "--- ";  

       Serial.println(F("Tidak Menerima DATA! \n")); 

    } 

  } 

} 

 

void bacaRTC() {    

    switch (RTC.getWeek()) { 

      case 1: hri = "Ahad";  break; 

      case 2: hri = "Senin"; break; 

      case 3: hri = "Selasa"; break; 

      case 4: hri = "Rabu";  break; 
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      case 5: hri = "Kamis"; break; 

      case 6: hri = "Jum'at"; break; 

      case 7: hri = "Sabtu"; break; 

    }       

    tgl=String(RTC.getDay());  

    if(RTC.getDay()<10) tgl="0"+String(RTC.getDay()); 

    bln= String(RTC.getMonth()); 

    if(RTC.getMonth()<10) bln="0"+String(RTC.getMonth());  

    thn= String(RTC.getYear()-2000); 

     

    jam= String(RTC.getHours()); 

    if(RTC.getHours()<10) jam= "0"+String(RTC.getHours());  

    mnt= String(RTC.getMinutes()); 

    if(RTC.getMinutes()<10) mnt= "0"+String(RTC.getMinutes());  

    dtk= String(RTC.getSeconds()); 

    if(RTC.getSeconds()<10) dtk= "0"+String(RTC.getSeconds());  

} 

Lampiran- 2 Alat penelitian 

 

  



79 
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Lampiran-3 Datasheet 

1. Sensor pH 
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2. Sensor Turbidity 
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3. Sensor TDS 
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4. Lora 
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5. LCD I2C 20x4 
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Lampiran-4 Kartu Monitoring Bimbingan 

1. Kartu Monitoring Bimbingan Propsal 
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