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ABSTRAK  

  

RANCANGAN APLIKASI IDENTIFIKASI KEBAKARAN DENGAN 

MENGGUNAKAN APLIKASI PWA BERBASIS RASPBERRY PI DI 

POLITEKNIK PENERBANGAN SURABAYA  

 

Oleh:  

Mochammad Rizqi Nur Wahyudi 

NIT. 30218015  

Kebakaran adalah musibah yang mengkhawatirkan bagi pihak yang 

mengalaminya karena dapat mengakibatkan berbagai kerugian. Bangunan gedung, 

perabotan, dan bahkan dokumen ikut hangus terbakar. Dalam tugas akhir ini, 

prototipe pendeteksi kebakaran akan didesain dengan hasil output berupa notifikasi 

pesan yang masuk melalui aplikasi android dan pesan khusus yang tersambung 

langsung dengan pemadam kebakaran.  

Hasil tersebut diperoleh dari proses pengambilan gambar melalui webcam 

secara real time dan dideteksi oleh ketiga sensor yaitu Flame Sensor 5 Kanal, sensor 

suhu, dan sensor asap kemudian diolah menggunakan Raspberry pi. Setelah 

diproses menggunakan Raspberry pi, kemudian akan mengaktifkan relay untuk 

menyalakan valve selenoid 12V. Dengan begitu notifikasi akan masuk melalui 

aplikasi android berupa pesan yang apabila diklik akan masuk ke aplikasi android 

dan aplikasi tersebut menampilkan video realtime pada titik terjadinya kebakaran.   

Rancangan monitoring sistem deteksi dan peringatan nyala api ini 

menggunakan kamera webcam. Data yang di tangkap oleh Webcam dan sensor 

dikirim melalui aplikasi IoT. User harus terhubung dengan internet dengan begitu 

user dapat menerima data tersebut melalui aplikasi Android. Dalam desain sistem, 

pengolahan data dan pertukaran informasi menggunakan salah satu platform IoT 

(Internet of Things).  

  

Kata kunci : Webcam, Flame Sensor 5 kanal,  Raspberry pi, IoT, dan Sistem 

Android  
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ABSTRACT 

  

DESIGN OF FIRE IDENTIFICATION APPLICATION USING PWA 

APPLICATION BASED ON RASPBERRY PI IN FLIGHT POLYTECHNIC 

SURABAYA 

  

By:  

Mochammad Rizqi Nur Wahyudi 

NIT. 30218015  

  

Fire is a disaster that is worrying for those who experience it because it can result 

in various losses. Buildings, furniture, and even documents were burned down. In 

this final project, a fire detector prototype will be designed with the output in the 

form of notification messages that goes through the android application and 

special messages that are directly connected to the fire department. 

 These results are obtained from the process of taking pictures through webcam in 

realtime and detected by the three sensors, namely the 5 Channel Flame Sensor, 

temperature sensor, and smoke sensor then processed using Raspberry pi. After 

processing using Raspberry pi, then it will activate the relay to turn on the 12V 

solenoid valve. In that way, the notification will go through the android application 

in the form of a message which when we clicked it, we will go into the android 

application and the application displays a realtime video at the point of the fire.  

The monitoring design of the flame detection and warning system uses a webcam 

camera, the results of the image are detected in image processing and processed 

in the Raspberry pi as the basic concept of the detection system. The data captured 

by webcams and sensors are sent through the IoT application. The user must be 

connected to the internet so that the user can receive the data through the Android 

application. In system design, data processing and information exchange use one 

of the IoT (Internet of Things) platforms.  

  

Keywords: Webcam, Flame Sensor 5 channel, Raspberry pi, IoT, and Android 

System 
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Lampiran 1 

 

Koding Modul GSM 

import serial 

import RPi.GPIO as GPIO       

import os, time, sys, argparse 

 

parser = argparse.ArgumentParser(description="Send sms message using 

SIM900.") 

parser.add_argument("-d", "--destination", type=str, required=True) 

parser.add_argument("-m", "--message", type=str, required=True) 

 

args = parser.parse_args() 

print(args); 

# sys.exit() 

 

GPIO.setmode(GPIO.BOARD)     

  

# Enable Serial Communication 

port = serial.Serial("/dev/ttyS0", baudrate=9600, timeout=1) 

  

# Transmitting AT Commands to the Modem 

# '\r\n' indicates the Enter key 

  

port.write(b"AT\r\n") 

port.write(b"\x0D\x0A") 

rcv = port.read(10) 

print(rcv) 

time.sleep(1) 

 

port.write(b"AT+CMGF=1\r\n")  # Select Message format as Text mode 



B 

 

 

 

rcv = port.read(10) 

print(rcv) 

time.sleep(1) 

 

port.write(b"AT+CNMI=2,1,0,0,0\r\n")   # New SMS Message Indications 

rcv = port.read(10) 

print(rcv) 

time.sleep(1) 

 

# Sending a message to a particular Number 

 

dest = str.encode("AT+CMGS=" + "\"" + args.destination  + "\"\r\n") 

port.write(dest) 

# port.write(b"AT+CMGS=\"082132378313\"\r\n") 

rcv = port.read(10) 

print(rcv) 

time.sleep(1) 

 

msg_bytes = str.encode(args.message + "\r\n") 

port.write(msg_bytes) 

# port.write(b"Hello User\r\n")  # Message 

rcv = port.read(10) 

print(rcv) 

 

port.write(b"\x1A") # Enable to send SMS 

for i in range(10): 

    rcv = port.read(10) 

    print(rcv) 

  



C 

 

 

 

Koding Sensor DS18B 

 

import glob 

import time 

 

base_dir = '/sys/bus/w1/devices/' 

device_folder = glob.glob(base_dir + '28*')[0] 

device_file = device_folder + '/w1_slave' 

 

def read_temp_raw(): 

    f = open(device_file, 'r') 

    lines = f.readlines() 

    f.close() 

    return lines 

 

def read_temp(): 

    lines = read_temp_raw() 

    while lines[0].strip()[-3:] != 'YES': 

        time.sleep(0.2) 

        lines = read_temp_raw() 

    equals_pos = lines[1].find('t=') 

    if equals_pos != -1: 

        temp_string = lines[1][equals_pos+2:] 

        temp_c = float(temp_string) / 1000.0 

        temp_f = temp_c * 9.0 / 5.0 + 32.0 

        return temp_c 

        # return temp_c, temp_f 

 

print(read_temp()) 

 

#while True: 



D 

 

 

 

#    print(read_temp()) 

#    time.sleep(1) 

  



E 

 

 

 

RELAY 

import RPi.GPIO as GPIO 

import argparse 

import time 

 

parser = argparse.ArgumentParser(description="Toggle relay.") 

parser.add_argument("-s", "--state", type=str, required=True) 

 

args = parser.parse_args() 

print(args); 

 

try: 

    GPIO.setwarnings(False) 

    GPIO.setmode(GPIO.BOARD) 

    GPIO.setup(13, GPIO.OUT) 

 

    if args.state == "ACTIVE": 

        print("Turning relay ACTIVE"); 

        GPIO.output(13, GPIO.LOW) 

        # time.sleep(1) 

    elif args.state == "INACTIVE": 

        print("Turning relay INACTIVE"); 

        GPIO.output(13, GPIO.HIGH) 

        # time.sleep(1) 

finally: 

    pass 

#    GPIO.cleanup() 
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Koding Sensor Suhu MQ7 

 

import RPi.GPIO as GPIO 

import time 

 

try: 

    GPIO.setwarnings(False) 

    GPIO.setmode(GPIO.BOARD) 

    GPIO.setup(15, GPIO.IN, pull_up_down=GPIO.PUD_UP) 

 

    if not GPIO.input(15): 

        print("DETECTED") 

    else: 

        print("NOT_DETECTED") 

finally: 

    pass 

#    GPIO.cleanup() 
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Koding Flame Sensor 

import RPi.GPIO as GPIO 

import time 

 

try: 

    GPIO.setwarnings(False) 

    GPIO.setmode(GPIO.BOARD) 

 

    pins = [29, 31, 33, 35, 37] 

    for pin in pins: 

        GPIO.setup(pin, GPIO.IN, pull_up_down=GPIO.PUD_UP) 

 

    results = [] 

    for pin in pins: 

        if not GPIO.input(pin): 

            results.append("0") 

        else: 

            results.append("1") 

 

    print(",".join(results)) 

finally: 

    pass 

#    GPIO.cleanup() 
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Koding System 

require("dotenv").config({ 

  path: "../../.env", 

}); 

const scheduler = require("node-schedule"); 

const shell = require("shelljs"); 

const dayjs = require("dayjs"); 

const OneSignal = require("onesignal-node"); 

 

const dotenv = require("dotenv"); 

const fs = require("fs"); 

const envConfig = dotenv.parse(fs.readFileSync("./.env")); 

// console.log({ envConfig }); 

for (const k in envConfig) { 

  process.env[k] = envConfig[k]; 

} 

 

const FIRE_FORCE_PHONE = "081332188308"; 

const USER_PHONE = "081332188308"; 

const MESSAGE_FORMAT = 

  "TERDETEKSI API / ASAP PADA RUANGAN..!  LIHAT KAMERA: 

https://android-fire-control.tapoltekbangsby.com/webcam. LOKASI: 

bit.ly/3jA1npD"; 

console.log("> MESSAGE_FORMAT long:", MESSAGE_FORMAT.length); 

if (MESSAGE_FORMAT.length > 140) { 

  console.warn("! Error: MESSAGE_FORMAT is too long!"); 

  process.exit(); 

} 

 

const TEMP_THRESHOLD = 40; 

const RISK_THRESHOLD = 4; 
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const RISK_DETECTION_CONFIDENT_COUNT = 2; 

 

let latestSMSSent = null; 

let riskDetectedCount = 0; 

let sensorState = { 

  mode: 1, // 1 = AUTO, 0 = MANUAL 

  relay: 0, 

  ds18b20: 29, 

  mq9: 0, 

  flame1: 0, 

  flame2: 0, 

  flame3: 0, 

  flame4: 0, 

  flame5: 0, 

}; 

 

const start = () => { 

  const oneSignalClient = 

    process.env.NODE_ENV === "production" 

      ? new OneSignal.Client( 

          "c26b25b3-bfa1-463f-a0cc-0a98197c0104", 

          

"YjQzNjBjMmYtMWYxOC00ODM4LWE2NDQtMDQ1NTY0OGY1MzVi" 

        ) 

      : new OneSignal.Client( 

          "73ce3d95-db07-4554-94f3-8056b8d64253", 

          "ZGZlOGI1ZjItZDI3ZC00ZDg0LTkwNzUtY2E2OTI5N2UyYWRk" 

        ); 

 

  const WebSocket = require("ws"); 

  const wsEndpointUrl = 
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    process.env.WS_PRODUCTION_ENDPOINT || 

    `ws://localhost:${process.env.WS_PORT}`; 

  console.log("Connect to", wsEndpointUrl); 

  const ws = new WebSocket(wsEndpointUrl); 

 

  let running = false; 

  const readSensor = async () => { 

    if (running) return; 

    running = true; 

 

    try { 

      if (process.env.NODE_ENV === "production") { 

        console.log("Reading ds18b20..."); 

        var child = shell.exec(`python3 server/02-test-ds18b20.py`, { 

          silent: true, 

          async: true, 

        }); 

        var result = await new Promise((resolve, reject) => { 

          let latestMessage = ""; 

          child.stdout.on("data", function (data) { 

            data = data.trim(); 

            // console.log({ data }) 

            latestMessage = data; 

            resolve({ stdout: latestMessage }); 

          }); 

          child.on("exit", () => { 

            resolve({ stdout: latestMessage }); 

          }); 

        }); 

        console.log("> Result", result.stdout); 

        const ds18b20 = parseFloat(result.stdout.trim()); 
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        console.log("Reading mq..."); 

        var child = shell.exec(`python3 server/04-test-mq.py`, { 

          silent: true, 

          async: true, 

        }); 

        var result = await new Promise((resolve, reject) => { 

          let latestMessage = ""; 

          child.stdout.on("data", function (data) { 

            data = data.trim(); 

            // console.log({ data }) 

            latestMessage = data; 

            resolve({ stdout: latestMessage }); 

          }); 

          child.on("exit", () => { 

            resolve({ stdout: latestMessage }); 

          }); 

        }); 

        console.log("> Result", result.stdout); 

        const mq9 = result.stdout.trim() === "DETECTED" ? 1 : 0; 

 

        console.log("Reading flame-sensor..."); 

        var child = shell.exec(`python3 server/05-test-flame-sensor.py`, { 

          silent: true, 

          async: true, 

        }); 

        var result = await new Promise((resolve, reject) => { 

          let latestMessage = ""; 

          child.stdout.on("data", function (data) { 

            data = data.trim(); 

            // console.log({ data }) 
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            latestMessage = data; 

            resolve({ stdout: latestMessage }); 

          }); 

          child.on("exit", () => { 

            resolve({ stdout: latestMessage }); 

          }); 

        }); 

        console.log("> Result", result.stdout); 

        const flameSensor = result.stdout 

          .trim() 

          .split(",") 

          .map((result) => parseInt(result)); 

 

        let countRisks = 0; 

        if (ds18b20 >= TEMP_THRESHOLD) { 

          countRisks += 1; 

        } 

        if (mq9 === 1) { 

          countRisks += 1; 

        } 

        for (const flameSensorValue of flameSensor) { 

          if (flameSensorValue === 1) { 

            countRisks += 1; 

          } 

        } 

 

        if (countRisks >= RISK_THRESHOLD) { 

          riskDetectedCount += 1; 

        } else { 

          riskDetectedCount -= 1; 

        } 
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        if (riskDetectedCount >= RISK_THRESHOLD) { 

          riskDetectedCount = RISK_THRESHOLD; 

        } else if (riskDetectedCount < 0) { 

          riskDetectedCount = 0; 

        } 

 

        let relay = sensorState.relay; 

        if (sensorState.mode === 1) { 

          if (riskDetectedCount >= RISK_DETECTION_CONFIDENT_COUNT) { 

            relay = 1; 

            if (process.env.NODE_ENV === "production") { 

              let result = shell.exec( 

                `python3 server/03-test-relay.py -s ACTIVE`, 

                { 

                  silent: true, 

                } 

              ); 

 

              if ( 

                !latestSMSSent || 

                dayjs().diff(dayjs(latestSMSSent), "second") > 30 

              ) { 

                latestSMSSent = dayjs().toISOString(); 

                const notification = { 

                  contents: { 

                    en: MESSAGE_FORMAT, 

                  }, 

                  included_segments: ["Subscribed Users"], 

                  web_url: 

                    "http 

s://android-fire-control.tapoltekbangsby.com/connect", 
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                }; 

                console.log("Sending notification:", notification); 

 

                oneSignalClient 

                  .createNotification(notification) 

                  .then((response) => { 

                    console.log("createNotification:", response.body); 

                  }) 

                  .catch((err) => { 

                    console.warn("Error createNotification:", err); 

                  }); 

 

                let result = shell.exec( 

                  `python3 server/01-test-sim900.py -d ${FIRE_FORCE_PHONE} -m 

"${MESSAGE_FORMAT}"`, 

                  { 

                    // silent: true, 

                  } 

                ); 

                if (FIRE_FORCE_PHONE !== USER_PHONE) { 

                  let result = shell.exec( 

                    `python3 server/01-test-sim900.py -d ${USER_PHONE} -m 

"${MESSAGE_FORMAT}"`, 

                    { 

                      // silent: true, 

                    } 

                  ); 

                } 

              } 

            } 

          } else if (riskDetectedCount === 0) { 
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            relay = 0; 

            if (process.env.NODE_ENV === "production") { 

              let result = shell.exec( 

                `python3 server/03-test-relay.py -s INACTIVE`, 

                { 

                  silent: true, 

                } 

              ); 

            } 

          } 

        } 

 

        console.log("> State", { 

          ds18b20, 

          mq9, 

          flameSensor, 

          countRisks, 

          riskDetectedCount, 

          relay, 

        }); 

 

        sensorState = { 

          ...sensorState, 

          relay, 

          ds18b20, 

          mq9, 

          flame1: flameSensor[0], 

          flame2: flameSensor[1], 

          flame3: flameSensor[2], 

          flame4: flameSensor[3], 

          flame5: flameSensor[4], 
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        }; 

      } 

 

      let message = 

`${sensorState.mode},${sensorState.relay},${sensorState.ds18b20},${sensorSta

te.mq9},${sensorState.flame1},${sensorState.flame2},${sensorState.flame3},${

sensorState.flame4},${sensorState.flame5}`; 

      console.log("> Sending", message); 

      ws.send(message); 

      console.log(" "); 

    } catch (err) {} 

 

    running = false; 

  }; 

 

  ws.on("open", function open() { 

    console.log("> On open!"); 

    const job = scheduler.scheduleJob("* * * * * *", readSensor); 

  }); 

 

  ws.on("message", function incoming(data) { 

    console.log("> On message", data); 

 

    const values = data.trim().split(","); 

    console.log({ values }); 

    if (values.length !== 2) return; 

 

    const newMode = parseInt(values[0]); 

    const newRelay = parseInt(values[1]); 

    console.log({ 

      newMode, 
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      newRelay, 

    }); 

 

    sensorState.mode = newMode; 

    sensorState.relay = newRelay; 

 

    let message = 

`${sensorState.mode},${sensorState.relay},${sensorState.ds18b20},${sensorSta

te.mq9},${sensorState.flame1},${sensorState.flame2},${sensorState.flame3},${

sensorState.flame4},${sensorState.flame5}`; 

    console.log("> Sending", message); 

    ws.send(message); 

 

    if (process.env.NODE_ENV === "production") { 

      if (sensorState.relay === 1) { 

        let result = shell.exec(`python3 server/03-test-relay.py -s ACTIVE`, { 

          // silent: true, 

        }); 

      } else { 

        let result = shell.exec(`python3 server/03-test-relay.py -s INACTIVE`, { 

          // silent: true, 

        }); 

      } 

    } 

  }); 

  ws.on("close", function close() { 

    console.log("> On close!"); 

    process.exit(); 

  }); 

}; 

start(); 
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