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ABSTRAK

RANCANGAN APLIKASI IDENTIFIKASI KEBAKARAN DENGAN
MENGGUNAKAN APLIKASI PWA BERBASIS RASPBERRY PI DI
POLITEKNIK PENERBANGAN SURABAYA

Oleh:
Mochammad Rizgi 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 10T. 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 loT

(Internet of Things).

Kata kunci : Webcam, Flame Sensor 5 kanal, Raspberry pi, 10T, 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 Rizqgi 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 10T 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 10T (Internet of Things) platforms.

Keywords: Webcam, Flame Sensor 5 channel, Raspberry pi, 10T, 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()

GPI10.setmode(GPI10.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"\xOD\x0A™)
rcv = port.read(10)
print(rcv)

time.sleep(1)

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



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)



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 + '/wl_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())

#twhile True:



# print(read_temp())
# time.sleep(l)



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)
GPI10.setmode(GP10.BOARD)
GPI10.setup(13, GP10.0UT)

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()



Koding Sensor Suhu MQ7

import RPi.GPIO as GPIO

import time

try:
GPIO.setwarnings(False)
GPI10.setmode(GP10.BOARD)
GPIO.setup(15, GPIO.IN, pull_up_down=GP10.PUD_UP)

if not GP10.input(15):
print("DETECTED")
else:
print("NOT_DETECTED")
finally:
pass
# GPIO.cleanup()



Koding Flame Sensor
import RPi.GPIO as GPIO

import time

try:
GPIO.setwarnings(False)
GPI10O.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 GP10.input(pin):
results.append("0")
else:
results.append("1")

print(",".join(results))
finally:

pass
# GPIO.cleanup()



Koding System
require("dotenv™).config({
path: "../../.env",
b
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"));
/I 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 APl / ASAP PADA RUANGAN..! LIHAT KAMERA:
https://android-fire-control.tapoltekbangsby.com/webcam. LOKASI:
bit.ly/3jAlnpD";
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;



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,

flamel: O,

flame2: 0,

flame3: 0,

flame4: 0,

flame5: 0,

j3

const start = () => {
const oneSignalClient =
process.env.NODE_ENYV === "production"
? new OneSignal.Client(
"'c26b25b3-bfal-463f-a0cc-0a98197c0104",

"YjQzNjBjMmYtMWYxOCO000ODM4LWE2NDQtMDQINTYO0OGY1MzVi"
)
: new OneSignal.Client(
"73ce3d95-db07-4554-94f3-8056b8d64253",
"ZGZIOGI11Zj1tZDI3ZC00ZDgOLTkwNzUtY2E20TISN2Uy YWRK"

);

const WebSocket = require("ws");

const wsEndpointUrl =



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,
b
var result = await new Promise((resolve, reject) => {
let latestMessage = ",
child.stdout.on(*"data", function (data) {
data = data.trim();
/l console.log({ data })
latestMessage = data;
resolve({ stdout: latestMessage });
b
child.on("exit", () => {
resolve({ stdout: latestMessage });
b
b

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

const ds18b20 = parseFloat(result.stdout.trim());



console.log("Reading mq...");
var child = shell.exec("python3 server/04-test-mq.py ", {
silent: true,
async: true,
b
var result = await new Promise((resolve, reject) => {
let latestMessage = ",
child.stdout.on(*"data", function (data) {
data = data.trim();
Il console.log({ data })
latestMessage = data;
resolve({ stdout: latestMessage });
b
child.on("exit", () => {
resolve({ stdout: latestMessage });
b
b
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,
b
var result = await new Promise((resolve, reject) => {
let latestMessage = "";
child.stdout.on(*"data", function (data) {
data = data.trim();
Il console.log({ data })



latestMessage = data;
resolve({ stdout: latestMessage });
b
child.on("exit", () => {
resolve({ stdout: latestMessage });
b
b
console.log(*"> Result", result.stdout);
const flameSensor = result.stdout
trim()
split(",")
.map((result) => parselnt(result));

let countRisks = 0;
if (ds18b20 >= TEMP_THRESHOLD) {

countRisks +=1;

}

if (mg9 ===1) {
countRisks +=1;

}

for (const flameSensorValue of flameSensor) {
if (flameSensorValue === 1) {
countRisks += 1;
}
}

if (countRisks >= RISK_THRESHOLD) {
riskDetectedCount +=1;

}else {
riskDetectedCount -=1;

¥



if (riskDetectedCount >= RISK_THRESHOLD) {
riskDetectedCount = RISK_THRESHOLD;

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

ks

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().tolSOString();
const notification = {
contents: {
en: MESSAGE_FORMAT,
b
included_segments: ["Subscribed Users"],
web _url:
"http

s:/landroid-fire-control.tapoltekbangsby.com/connect”,



}

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

oneSignalClient
.createNotification(notification)
.then((response) => {
console.log("createNotification:", response.body);
by,
.catch((err) =>{

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

bk

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}",
{

/I silent: true,

} else if (riskDetectedCount === 0) {



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,

i

sensorState = {
...sensorState,
relay,
ds18b20,
mq9,
flamel: flameSensor[0],
flame2: flameSensor[1],
flame3: flameSensor[2],
flame4: flameSensor|[3],

flame5: flameSensor([4],



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);

i

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 = parselnt(values[0]);
const newRelay = parselnt(values[1]);
console.log({

newMode,



newRelay,

IOk

sensorState.mode = newMode;

sensorState.relay = newRelay;

let message

“${sensorState.mode},${sensorState.relay}, ${sensorState.ds18b20},${sensorSta
te.mq9},${sensorState.flamel1},${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", {

/I silent: true,

b
}else {

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

/[ silent: true,
b
}
}
b

ws.on("close", function close() {
console.log(*> On close!");
process.exit();
b
3
start();
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PRELINMINARY

DS18B20

Progorammable Resolution
1-Wire™ Digital Thermometer

£3 DALLAS

SEMICONDUCTOR
dad e =l LA 1)

FEATURES

=  Unigue 1-Wire intarface requires only one
part pin for compmnication -

= Mhltidrop capability somplifiss distmbuted DS1830
temperanire :ensing applications

= Requires no extemnal componants

= (Can be powered from data line. Power supphy
range iz 3.0V 1o 5.3V

= Fero standby power required

= Mlessures tamperaiures from -55°C to
+123°C. Fahrenhert equivalent iz -67°F to
+157°F

=  H).3°C acouracy fromm -10°C to +B5°C

= Thenmormster reselution is programmabls

PIN ASSIGNMENT

HiFI TN

D318B20 To-22
Packags

we [TT| 1 a [T ue
we 17| 2 7 [T ue

fromm 9 o 12 bits UL L y . ) )
= Comverts 12-bit temperanirs to digital word in ggo HINE B ]:D 1S

750 ms (max.) ] = oo | | | . 5 :IDC—NI'_'
= Jezr-definable, nonvelatile temperamre alarm

SEltinES DE1SBME

=  Alarm search command identifies and
addrezzes devices whose temperature is

B-Pin B0IC (150 milp

outzide of programmed limits (t=mparature
alanm conditdon}
= Application: mclude thermostatic controls,

PIN DESCRIPTION
D - Ground
D0 - Dats In'Cut

industrial systems, consumer products, Vo - Power Supply Voltage
thermometers, or any thermally sensitive NC  -No Conmect
TVEtEm

DESCRIPTION
The DE18EZ0 Dhgital Thermometer provides D to 12-bit {(confisurable) temperature readings which
ndicate the temperaturs of the device.

Information iz sent to'from the DE1EE20 over a 1-Wire imtarface, zo that onlv one wire (and sround)
neads to be connected from a central mictoprocessor to a DS18B20. Power for reading, writing, and
performing t=mperaiire conversions can be derived from the data lme itzalf with no need for an external
POTWEr S0UTCE.

Because each DS18E20 contain: a umique silicon serial number, nmltipls DS18E205 can exist on the
same 1-Wire bus. Thiz allows for placing temperamre sensors in many different places. Applications
whare thiz faature iz uzeful mchide HVAC enviroamental controls, sansing tempsramres: meide boildings,
equipment or machinery, and process monitoring and control.



HANWEI ELECTRONKS CO_ LTD MQ -7 Ttps e hwsepor com

TECHNICAL DATA MQ-7  GASSENSOR
FEATURES
* High seasitivity to carbon ide
* Stable and long life
APPLICATION
They ure used in gas detecting equig for carbon ide( CO) in furmly and
dustry or car.
SPECIFICATIONS
A. Sundard work coadition
Svmbol P name Techmeal  condition Remurk
Ve circuit voltage SVE0.L Ac or De
Vit(H) | Heaung voltage (high) SVEO0L Ac ot De
Vu(L) Heating voluge (low) 14V40.1 Ac or De
Re Load resistance Can  adjust
Ry Heatng resistance 330 £ 5% Room temperature
T Heating time (high) 60+ 1 seconds
T Heating time (low) 90 4+ 1 seconds
[FH Heating ¢ About 330mW

b. Environment conditions

Symbol | Parancters Technical conditions Remark
Tao Using temperature 20C-50C
Tus Storsge lemperature -20C-50C Advice  using scope
RH Relative humidity Less than 95%RH
O Oxygen concentration | 21" stand condition) Musimum value is over 2%
the axygen concentration can
affect the sensitivity
characteristic
¢ Sensitivity characteristic
symbol Parameters Technical parameters | Remark
Rs Surface resistance In 100ppm:
Of sensitive body 2.20k Carbon Monoxde
 (300/100ppm) | Concentration slope rate Lews than 0.5 R (300ppm) Wl 100ppm)
Standard working | Tompernture -20T £ 2T relative humidity 65% £ 5%  RLI0K O 4+ 8%

condition VeSVAOIV  VHAVAOIV  VHIAVEOIV
Preheat time No less than 48 houss Detecting range:
20ppm-2000ppm carbon monoxide
D. S and config basac g Clrcuit

Structure and configuration of MQ-7 gas semaor s shown as Fig. | (Configuration A or B),
sensor composed by micro AL:Oy ceramic tube, Tin Dioxide (Sn02) sensitive layer, measuring
electrode and beater are fixed o a crust made by plastio wnd stainless steed net. The heater
provides necesary work cooditions for work of sensitive components. The eaveloped MQ-7 have

TELXOITLATINNN 47160080 FAXS617 167 1690%) Ensasl: ploagihvosnaue i



V3 power o

GPI0 2 (SDA) «
GPID 3 (SCL) o
GO 4 (GPCLKO)

Geound o
GPIO 17 o

GPO 27 <
GPI0 22

V3 power o
GRI0 10 (MOSH) «
GPI0 9 {MISO)} o

GPI0 11 [SCLK} =
Geound o

GPI0 0 (ID_8D) o
GFIOS =

GPIO 6

DD e e

GPIO 13 (PWM1} o
GPIC 19 (PCM_FS}

GPI0 26 o

5008

Ground o

(%]

+ GO 14 (TXD)

GPID 15 (RXD)
GPHO 18 (PCM_CLK)
Grownd

GPO23

© GPI024

Grownd

» GPO2S
« GO 8 (CED)

GPYO 7 (CET)

, GP¥0 1 (ID_SC)

Grownd
GO 12 (PWMD)
Grownd
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© G0 20 (PCM_DIN)

G0 21 (PCM_DOUT)
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DCSIS0OMHz and PCS1900MMz SIMSOOL fearres GPRS mudnialor class 12/ cluss 10 (opticoal ) and ssgports
the GPRS coding schemes CS-1, (5.2, 0S-3 and €S54

Widh 4 tiny coafigaration of 1S 8%174°2 dme, SIMAOOL can meet almest il the space requiscments in wer
appbeations, such 1» smart phome, PDA and other mobele devices. ‘

SIMBOOL has $8pin pads of LGA packaging, and provides all hardware imerfaces between the modale and
custamers’ boards. ‘

Support $25°2 keypads )

e fulf modem serial por, user can comfigare two serial ports

One USE the USA merfaces can debug, download ssfiwme

Audio channel which mdssdes two micrephane inpur 3 reeeiver cutput and & speaker oetput
Programmable seneral purgese wput and oupe

A SIM cand umertface \

Supgpon FA

Suppant ane PWM

m-hﬂmﬁmq&'“uuhhmmh-h-MMu“
mode

2.1, SIMBOOL Key Features

MIMANIL Haribware Design V)00 " Mi)ae20
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Table 2: Coding schemes and muximum set data rutes over abr mterface

The table below sumsarnizes the vanous operating modes of SEMROL.
Table 3: Overview of speruting mwades

NINISIIL Flarsdware_Devign V100 0 e
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Mochammad Rizqi Nur Wahyudi, lahir di
Sidoarjo pada tanggal 28 Juni 2000 anak pertama
dari pasangan Bapak Suparna dan lbu Mujiat
Miningsih. Sebagai kakak dari Moch. Faza Dwi
Alvinanta. Bertempat tinggal di Dusun Jatidukuh,
RT 04 RW 01, Desa Jatikalang, Kecamatan
Prambon, Kabupaten Sidoarjo Jawa Timur.
Menamatkan sekolah Taman Kanak Kanak pada
tahun 2006 di Taman Kanak-kanak Dharma
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Melanjutkan Sekolah Dasar pada tahun 2006-2012 di SDN Jatikalang Kabupaten
Sidoarjo. Melanjutkan hingga tamat Sekolah Menengah Pertama pada tahun 2012-
2015 di SMP Negeri 2 Krembung Kabupaten Sidoarjo. Melanjutkan sekolah
Menengah Atas hingga tamat pada tahun 2015-2017 di SMA Negeri 1 Krembung
Kabupaten Sidoarjo. Pada bulan September 2018 diterima menjadi Taruna
Politeknik Penerbangan Surabaya pada Program Studi Diploma 3 Teknik Navigasi
Udara Angkatan XI. Pengalaman On the Job Training (OJT) pada semester 4
selama 5 bulan yang berawal dari bulan Juni 2020 hingga bulan Februari 2021 di
Perum LPPNPI Cabang Surabaya.



