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ABSTRAK 

 
Muhammad Fuad Nawawi, 202010225142 Penerapan Fuzzy Logic Mamdani Dan 

Notifikasi Whatsapp Gateway Pada Sistem Deteksi Kebakaran Berbasis IOT Di 

SMKIT At-Taqwa 09. 

 

Kebakaran merupakan salah satu bencana yang dapat mengancam keselamatan dan 

harta benda, sehingga deteksi dini dan respons cepat sangat penting untuk 

meminimalkan kerusakan. Artikel ini menguraikan penerapan teknologi Internet of 

Things (IoT) dalam sistem deteksi kebakaran yang mengintegrasikan logika fuzzy 

dan notifikasi melalui WhatsApp Gateway di SMKIT At-Taqwa 09. Sistem ini 

dirancang untuk meningkatkan akurasi deteksi kebakaran dan memberikan 

peringatan yang efektif kepada pihak terkait. metodologi penelitian ini mencakup 

pengembangan sensor kebakaran berbasis IoT yang terhubung dengan algoritma 

logika fuzzy untuk menentukan tingkat ancaman kebakaran dengan lebih tepat. 

Algoritma logika fuzzy digunakan untuk memproses data dari sensor seperti suhu 

dan asap, menghasilkan keputusan yang lebih andal daripada sistem deteksi 

berbasis ambang batas statis. Setelah deteksi kebakaran, sistem ini mengirimkan 

notifikasi secara otomatis kepada pihak berwenang dan personel terkait melalui 

WhatsApp Gateway, sehingga memungkinkan respons yang cepat dan koordinasi 

yang lebih baik. hasil implementasi menunjukkan bahwa sistem ini mampu 

mendeteksi potensi kebakaran dengan tingkat akurasi yang tinggi dan menyediakan 

notifikasi yang cepat dan dapat diandalkan. Dengan menggunakan teknologi IoT, 

logika fuzzy, dan WhatsApp Gateway, sistem deteksi kebakaran ini dapat 

diandalkan untuk meningkatkan keselamatan di lingkungan sekolah. Penelitian ini 

memberikan kontribusi pada pengembangan sistem deteksi kebakaran yang lebih 

efektif dan efisien, serta menunjukkan potensi penerapan teknologi modern dalam 

manajemen risiko kebakaran. 

 

Kata Kunci : Flame sensor, Sensor DHT11, Sensor MQ-2, Fuzzy Logic Mamdani,  

                     Arduino IDE, Module Esp8266, WhatsApp Gateway 
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ABSTRACT 

 

Muhammad Fuad Nawawi, 202010225142 Implementation of Fuzzy Logic 

Mamdani and WhatsApp Gateway Notifications in an IoT-Based Fire Detection 

System at SMKIT At-Taqwa 09. 

Fire is a disaster that can threaten safety and property, so early detection and quick 

response are very important to minimize damage. This article describes the 

application of Internet of Things (IoT) technology in a fire detection system that 

integrates fuzzy logic and notifications via WhatsApp Gateway at SMKIT At-Taqwa 

09. This system is designed to increase the accuracy of fire detection and provide 

effective warnings to related parties. This research methodology includes the 

development of an IoT-based fire sensor connected to a fuzzy logic algorithm to 

determine the level of fire threat more precisely. Fuzzy logic algorithms are used 

to process data from sensors such as temperature and smoke, resulting in more 

reliable decisions than static threshold-based detection systems. Upon fire 

detection, the system automatically sends notifications to relevant authorities and 

personnel via WhatsApp Gateway, enabling rapid response and better 

coordination. Implementation results show that this system is able to detect 

potential fires with a high level of accuracy and provides fast and reliable 

notifications. By using IoT technology, fuzzy logic, and WhatsApp Gateway, this 

fire detection system can be relied on to improve safety in the school environment. 

This research contributes to the development of more effective and efficient fire 

detection systems, and shows the potential for applying modern technology in fire 

risk management. 

Keywords : Flame sensor, Sensor DHT11, Sensor MQ-2 , Fuzzy Logic Mamdani,  

                   Arduino IDE, Modul Esp8266, WhatsApp Gateway. 

 

Penerapan Fuzzy.., Muhammad Fuad Nawawi, Fakultas Ilmu Komputer, 2024



Penerapan Fuzzy.., Muhammad Fuad Nawawi, Fakultas Ilmu Komputer, 2024

https://v3.camscanner.com/user/download


Penerapan Fuzzy.., Muhammad Fuad Nawawi, Fakultas Ilmu Komputer, 2024

https://v3.camscanner.com/user/download


Penerapan Fuzzy.., Muhammad Fuad Nawawi, Fakultas Ilmu Komputer, 2024

https://v3.camscanner.com/user/download


x  

 

DAFTAR ISI 

LEMBAR PERSETUJUAN .................................................................................... ii 

LEMBAR PENGESAHAN.................................................................................... iii 

LEMBAR PERNYATAAN BUKAN PLAGIASI .............................................. iv 

ABSTRAK ................................................................................................................. v 

ABSTRACT ...................................................................................................... vi 

LEMBAR PERNYATAAN PERSETUJUAN PUBLIKASI............................vii 

KATA PENGANTAR.........................................................................................viii 

DAFTRA ISI .......................................................................................................... ..x 

DAFTAR TABEL....................................................................................................xiv 

DAFTAR GAMBAR...........................................................................................xv 

DAFTAR LAMPIRAN......................................................................................xvi 

BAB I PENDAHULUAN ......................................................................................... 1 

1.1 Latar Belakang .......................................................................................... 1 

1.2 Identifikasi Masalah ................................................................................ 3 

1.3 Rumusan Masalah ................................................................................... 3 

1.4 Batasan Masalah .......................................................................................4 

1.5 Tujuan Penelitian ..................................................................................... 4 

1.6 Manfaat Penelitian .................................................................................. 4 

1.7 Sistematika Penulisan ............................................................................. 4 

BAB II TIJAUAN PUSTAKA................................................................................ 6 

2.1 Penelitian Terdahulu ................................................................................ 6 

Penerapan Fuzzy.., Muhammad Fuad Nawawi, Fakultas Ilmu Komputer, 2024



xi  

2.2 Sistem .......................................................................................................... 9 

2.3 Deteksi Kebakaran .................................................................................. 10 

2.4 Sistem Deteksi Kebakaran .................................................................... 11 

2.5 Algoritma Fuzzy Logic Mamdani ......................................................... 12 

2.5.1 Prinsip Dasar Fuzzy Logic .................................................................... 17 

2.5.2 Penerapan Algoritma Fuzzy Logic ....................................................... 17 

2.6 Monitoring By WhatsApp ...................................................................... 18 

2.7 Kebakaran ............................................................................................... 18 

2.8 Tools Pendukung........................................................................................... 19 

2.8.1 IOT ...................................................................................................... 19 

2.8.2 Perangkat Keras yang digunakan (Hardware)… .............................. 19 

2.8.2.1 Flame Sensor ................................................................................... 20 

2.8.2.2 Module NodeMCU ESP8266 ........................................................... 21 

2.8.2.3 Sensor MQ-2 .................................................................................... 22 

2.8.2.4 Buzzer ............................................................................................. 23 

2.8.2.5 Breadboard ..................................................................................... 24 

2.8.2.6 Kabel Jumper ........................................................................................ 25 

2.8.2.7 LED ........................................................................................................ 26 

2.8.2.8 Adaptor 12 Volt… ................................................................................ 27 

2.8.2.9 Sensor Suhu DHT-11 ...........................................................................28 

2.8.3 Perangkat lunak yang digunakan (Software)… ............................... 29 

2.8.3.1 Arduino IDE ........................................................................................... 29 

2.8.3.2 Bahasa Pemograman............................................................................ 30 

2.8 Flowchart… .............................................................................................. 31 

2..9 Usecase Diagram Deteksi Kebakaran.................................................. 33 

BAB III METODOLOGI PENELITIAN .......................................................... 35 

3.1 Objek Dan Tempat Penelitian ............................................................... 35 

3.1.1 Objek Penelitian ....................................................................................... 35 

3.1.2 Tempat Penelitian ................................................................................... 35 

3.2 Sejarah SMKIT AT-TAQWA 9 ............................................................ 35 

3.3 Profile Sekolah SMKIT AT-TAQWA 9 ............................................... 36 

3.4 Visi dan Misi SMKIT AT-TAQWA 9 ..................................................37 

Penerapan Fuzzy.., Muhammad Fuad Nawawi, Fakultas Ilmu Komputer, 2024



xii  

3.4.1 Logo Sekolah SMKIT AT-TAQWA 9 .................................................. 37 

3.4.2 Struktur Organisasi SMKIT AT-TAQWA 9 ..................................... 38 

3.5 Metode Pengumpulan Data ..................................................................... 38 

3.5.1 Metode Observasi ..................................................................................... 39 

3.5.2 Wawancara ................................................................................................ 39 

3.5.3 Data Penelitian di SMKIT AT-TAQWA 9 ...........................................45 

3.5.4 Studi Pustaka ............................................................................................. 58 

3.6 Kerangka Penelitian ................................................................................. 58 

3.7 Analisis Kebutuhan Perancangan sistem ............................................. 60 

3.7.1 Kebutuhan Perangkat Keras (Hardware)… .......................................60 

3.7.2 Kebutuhan Perangkat Lunak (Software) ............................................ 60 

3.7.3 Metode Prototype ..................................................................................... 61 

3.7.4 Metode Penelitian .................................................................................... 62 

3.7.5 Diagram Alur Penelitian ......................................................................... 63 

3.8 Rancangan Sistem deteksi kebakaran menggunakan notifikasi 

whatsapp gateway ................................................................................... 63 

3.9 Analisis sitem usulan deteksi kebakaran menggunakan notifikasi 

whatsapp gateway ................................................................................... 66 

BAB IV HASIL DAN PEMBAHASAN ............................................................... 68 

4.1 Tahap Perencanaan (Planning)… ......................................................... 68 

4.1.1 Penetapan Ruang Lingkup ..................................................................... 69 

4.1.2 Analisis Kebutuhan Perangkat Keras (Hardware)… ......................... 69 

4.1.3 Analisis Kebutuhan Perangkat Lunak (Software) .............................. 70 

4.2 Tahapan Analisis (Analysis)….............................................................. 71 

4.3 Tahap Desain (Design)… ....................................................................... 42 

4.3.1 Flowchart System Deteksi Kebakaran ................................................ 72 

4.3.2 Use case Diagram .................................................................................... 78 

4.3.3 Skematik Rangkaian Sirkuit Deteksi Kebakaran ............................. 80 

4.3.4 Skematik Rangkaian Breadboard ........................................................80 

4.4 Tahap Implementasi (Implementation)… ............................................ 81 

4.4.1 Implementasi Skematik Rangkaian Breadboard................................ 82 

4.4.2 Implementasi Fungsi Fuzzy Logic Berdasarkan ISPU ...................... 91 

Penerapan Fuzzy.., Muhammad Fuad Nawawi, Fakultas Ilmu Komputer, 2024



xiii  

4.4.3 Implementasi Fuzzy Logic Pada NodeMCU ESP8266 .......................99 

4.5  Pengujian sistem deteksi kebakaran notifikasi whatsapp gateway di 

NodeMCU ESP8266 .............................................................................. 101 

4.5.1 Pengujian perangkat atau Hardware untuk deteteksi kebakaran 

menggunakan notifikasi whatsapp gateway ....................................... 101 

4.5.2 Pengujian Notifikasi WhatsApp Gateway .........................................107 

4.5.3 Pengujian Konversi Dan Fuzzy Logic Pada Nodemcu ESP8266…108 

4.5.4 Pengujian sistem keseluruhan deteksi kebakaran menggunakan 

perhitungan fuzzy logic di aplikasi matlab ....................................... 116 

BAB V PENUTUP ................................................................................................. 118 

5.1 Kesimpulan ............................................................................................. 118 

5.2 Saran ........................................................................................................ 118 

DAFTAR PUSTAKA ............................................................................................ 119 

LAMPIRAN ........................................................................................................... 120 

PLAGIARIME… ................................................................................................. 124 

BIODATA MAHASISWA ................................................................................... 125 

KARTU BIMBINGAN TUGAS AKHIR SKRIPSI ........................................ 126 

Penerapan Fuzzy.., Muhammad Fuad Nawawi, Fakultas Ilmu Komputer, 2024



xiv 

 

DAFTAR TABEL 
 

 

Tabel 2.1 Penelitian terdahulu..................................................................................6 

Tabel 2.2 Aturan dasar Fuzzy.................................................................................15 

Tabel 3.1 Pertanyaan dan jawaban Wawancara Untuk Kepala Sekolah                                    

SMKITAt-Taqwa 9................................................................................................39 

Tabel 3.2 data siswa dan siswi yang terdaftar di SMKIT At-Taqwa 9 di                                                

tahun 2023/2024.....…………………………………………............…………....45 

Tabel 3.3 Data penelitian Kelompok Ekstrakulikuler Olahraga di                             

SMKIT At-Taqwa 9................................................................................................57 

Tabel 3.4 Data Penelitian Kelompok Ektrakulikuler Non Olahraga  

di SMKIT At-Taqwa 9............................................................................................57 

Tabel 3.5 Kebutuhan spesifikasi perangkat keras (hardware).................................60 

Tabel 3.6 Kebutuhan Spesifikasi Perangkat lunak (Software)................................61 

Tabel 4.1 kebutuhan perangkat keras (Hardware)...................................................69 

Tabel 4.2 Analisis Kebutuhan Perangkat Lunak (Software)...................................71 

Tabel 4.3 Penjelasan Aktor Use Case Activity Diagram Kebakaran ......................79 

Tabel 4.4 Flame sensor...........................................................................................91 

Tabel 4.5 Sensor suhu (Temperatur sensor)............................................................92 

Tabel 4.6 Sensor kelembapan (Humidity sensor)...................................................92 

Tabel 4.7 Sensor Asap (MQ-2)...............................................................................92 

Tabel 4.8 Sensor Gas (MQ-2).................................................................................93 

 

Penerapan Fuzzy.., Muhammad Fuad Nawawi, Fakultas Ilmu Komputer, 2024



xv 
 

DAFTAR GAMBAR 
 

Gambar 2.1 fungsi keanggotaan suhu…………………………………………....13 

Gambar 2.2 Fungsi keanggotaan asap…………………………………………....14 

Gambar 2.3 Fungsi keanggotaan api…………………………………………......14 

Gambar 2.4 Fungsi keanggotaan kipas………………………………………......14 

Gambar 2.5 Fungsi keanggotaan Tpompa…………………………………….....15 

Gambar 2.6 Flame sensor…………………………………………………….......20  

Gambar 2.7 Module NodeMCU ESP8266…………………………………….....22 

Gambar 2.8 Sensor MQ2………………………………………………………....23 

Gambar 2.9 Module Buzzer……………………………………………………...24 

Gambar 2.10 Breadboard………………………………………………………...25 

Gambar 2.11 Kabel Jumper……………………………………………………....25 

Gambar 2.12 Lampu Led………………………………………………………...27 

Gambar 2.13 Adaptor 12 Volt…………………………………………………....28 

Gambar 2.14 Sensor Suhu DHT 11……………………………………………....28  

Gambar 2.15 Tampilan Aplikasi Arduino IDE………………………………......30 

Gambar 2.16 Pemograman di Aplikasi Arduino IDE…………………………....30 

Gambar 2.17 Flowchart Deteksi kebakaran menggunakan notifikasi whatsapp 

gateway………………………………………………………………………......32 

Gambar 2.18 Usecase Diagram Deteksi Kebakaran…………………………......34 

Gambar 3.1 Logo Sekolahan SMKIT At-Taqwa 9……………………………....37 

Gambar 3.2 Struktur Organisasi SMKIT At-Taqwa 9……………………….......38  

Gambar 3.3 Kerangka Penelitian…………………………………………….......59 

Gambar 3.4 Kerangka Metode Prototype…………………………………….......61 

Gambar 3.5 Diagram Alur Penelitian………………………………………….....63 

Gambar 3.6 Rancangan Sistem Deteksi Kebakaran……………………………...64 

Gambar 4.1 System Prototyping………………………………………………....68 

Gambar 4.2 Konsep Sistem IoT…………………………………………….........71 

Gambar 4.3 Flowchart System Deteksi Kebakaran……………………………...73                 

Gambar 4.4 Flowchart System Deteksi Kebakaran……………………………...75 

Gambar 4.5 Flowchart Data Preprocessing Deteksi Kebakaran………………....77 

Penerapan Fuzzy.., Muhammad Fuad Nawawi, Fakultas Ilmu Komputer, 2024



xvi 
 

Gambar 4.6 Use Case Diagram………………………………………………......78 

Gambar 4.7 Skematik Pangkaian Sirkuit…………………………………….......80 

Gambar 4.8 Skematik Rangkaian Breadboard…………………………………...81 

Gambar 4.9 Rangkaian Breadboard Hardware…………………………………..82 

Gambar 4.10 Diagram Gravik Fuzzy logic input Flame Sensor………………....95 

Gambar 4.11 Diagram Gravik Fuzzy logic input temperature (C)……………....96 

Gambar 4.12 Diagram Gravik Fuzzy logic input gas dan asap level  

(AnalogValue)…………………………………………………………………....97 

Gambar 4.13 Diagram Gravik Fuzzy logic output Action…………………….....98 

Gambar 4.14 Proses Upload kode untuk notifikasi whatsapp gateway…….......106 

Gambar 4.15 Hasil Pengecekan di serial monitor untuk deteksi kebakaran 

menggunakan whatsapp gateway……………………………………………….106 

Gambar 4.16 Pesan Notifikasi WhatsApp Gateway deteksi kebakaran……......107 

Gambar 4.17 Pengujian Kode Berhasil …………………………………….......115 

Gambar 4.18 Hasil Konversi Satuan dan Fuzzy Logic…………………………115 

 

Penerapan Fuzzy.., Muhammad Fuad Nawawi, Fakultas Ilmu Komputer, 2024



DAFTAR LAMPIRAN 

Lampiran 1 Rancangan Alat Prototype ..................................................125 

Lampiran 1 Surat Penyusun Judul Skripsi dan 

dosen pembimbing I ............................................................................. 125 

Lampiran 2 Lampiran 1 Surat Penyusun Judul Skripsi dan 

dosen pembimbing II ............................................................................ 125 

Lampiran 3 Surat Keterangan Balasan dari Sekolah SMKIT AT-TAQWA 

Untuk Mengizinkan Penelitian Skripsi Untuk Mahasiswa Universitas 

Bhayangkara Jakarta Raya .................................................................... 126 

Lampiran 4 Sedang Wawancara sama Kepala Sekolah SMKIT AT- 

TAQWA 9 ............................................................................................ 126 

Lampiran 5 Penelitian di Ruangan Lab Komputer di SMKIT AT-

TAQWA 9 ............................................................................................ 127 

Lampiran 6 Penelitian di Ruangan Lab Otomotif di SMKIT AT-

TAQWA 9 ............................................................................................128 

Plagiarisme ........................................................................................... 129 

Biodata Mahasiswa ............................................................................... 130 

Lampiran 7 Kartu Konsultasi (Pembimbing I) Skripsi ........................... 131 

Lampiran 8 Kartu Konsultasi (Pembimbing II) Skripsi .......................... 132 

 

 

 

 

 

 

 

 

 
xvi 

Penerapan Fuzzy.., Muhammad Fuad Nawawi, Fakultas Ilmu Komputer, 2024


	01-202010225142-cover.pdf (p.1)
	PENERAPAN FUZZY LOGIC MAMDANI                                        DAN NOTIFIKASI WHATSAPP GATEWAY                              PADA SISTEM DETEKSI KEBAKARAN BERBASIS IOT DI SMKIT AT-TAQWA 9

	02-202010225142-persetujuan.pdf (p.2)
	03-202010225142-pengesahan.pdf (p.3)
	04-202010225142-pernyataan-plagiasi.pdf (p.4)
	05-202010225142-Abstrak.pdf (p.5-6)
	ABSTRAK
	ABSTRACT

	06-202010225142-pernyataan-publikasi.pdf (p.7)
	07-202010225142-pengantar.pdf (p.8-9)
	08-202010225142-daftar-isi.pdf (p.10-13)
	09-202010225142-daftar-tabel.pdf (p.14)
	DAFTAR TABEL

	10-202010225142-daftar gambar.pdf (p.15-16)
	DAFTAR GAMBAR

	11-202010225142-daftar-lampiran.pdf (p.17)



