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ABSTRAK 

Kemajuan teknologi Internet of Things (IoT) telah membuka peluang signifikan 

dalam otomasi rumah tangga melalui sistem Smart home. Penelitian ini bertujuan 

untuk merancang prototipe sistem monitoring dan kontrol perangkat rumah tangga 

berbasis IoT yang dapat diakses melalui antarmuka web. Fokus utama dari sistem 

ini adalah pada efisiensi energi dan peningkatan keselamatan rumah tinggal dengan 

mengintegrasikan berbagai sensor, seperti sensor suhu dan kelembapan (DHT22), 

sensor cahaya (LDR), sensor gerak (PIR), sensor gas (MQ6), serta modul 

pemantauan arus listrik (INA219). Sistem dikendalikan oleh mikrokontroler ESP32 

yang mendukung konektivitas Wi-Fi, memungkinkan pengguna untuk memantau 

dan mengontrol perangkat secara realtime melalui peramban web. Metode 

penelitian meliputi studi literatur, observasi langsung, serta wawancara dengan 

pengguna dan praktisi di bidang smart home. Pengembangan sistem dilakukan 

dengan pendekatan prototyping untuk memungkinkan penyempurnaan 

berkelanjutan berdasarkan hasil pengujian. Hasil pengembangan menunjukkan 

bahwa sistem mampu memberikan pembacaan konsumsi daya secara akurat, 

merespons kondisi lingkungan secara otomatis, serta memberikan notifikasi 

terhadap kondisi bahaya seperti kebocoran gas atau suhu tinggi. Selain itu, fitur 

kontrol berbasis web memberikan kemudahan akses bagi pengguna dari berbagai 

perangkat. 

Kata Kunci: Internet of Things, Smart Home, Sensor, Efisiensi Energi, 

Keamanan Rumah, ESP32, Web Interface 



xiii 

 

DAFTAR ISI 

 

LEMBAR MONITORING ............................................................................ ii 

LEMBAR REVISI ........................................................................................ iv 

LEMBAR PERNYATAAN ......................................................................... vi 

LEMBAR PENGUJI .................................................................................... vii 

LEMBAR PENGESAHAN ........................................................................ viii 

KATA PENGANTAR ................................................................................... ix 

ABSTRAK ................................................................................................... xii 

DAFTAR ISI ............................................................................................... xiii 

DAFTAR TABEL ....................................................................................... xix 

DAFTAR GAMBAR ....................................................................................xx 

DAFTAR LAMPIRAN ............................................................................. xxiii 

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

PENDAHULUAN ..........................................................................................1 

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

1.2. Rumusan Masalah ...........................................................................6 

1.3. Batasan Masalah .............................................................................7 

1.4. Tujuan dan Manfaat ........................................................................8 

1.4.1. Tujuan .............................................................................................8 



xiv  

1.4.2. Manfaat ...........................................................................................9 

1.5. Metode Penelitian .........................................................................10 

1.5.1. Metode Pengumpulan Data ...........................................................10 

1.5.2. Metode Pengembangan Sistem .....................................................11 

1.6. Sistematika Penulisan ...................................................................11 

BAB I PENDAHULUAN .............................................................................12 

BAB II LANDASAN TEORI .......................................................................12 

BAB III ANALISIS DAN PERANCANGAN SISTEM ..............................12 

BAB IV HASIL DAN PEMBAHASAN.......................................................12 

BAB V PENUTUP........................................................................................12 

BAB II ..........................................................................................................13 

LANDASAN TEORI ....................................................................................13 

2.1. Pengertian Sistem ..........................................................................13 

2.2. Smart Home ..................................................................................14 

2.2.1. Komponen Smart Home................................................................15 

2.2.2. Manfaat Smart Home ....................................................................16 

2.3. Pengertian Sitem Kontrol ..............................................................16 

2.4. Pengertian Sistem Monitoring ......................................................17 

2.5. Pengertian IoT (Internet Of Things) .............................................18 

2.5.1. Komponen IoT ..............................................................................19 

2.5.2. Karakteristik IoT ...........................................................................20 



xv  

2.5.3. Mikrokontroler ESP32 ..................................................................20 

2.5.4. Sensor DHT22 (Digital Humidity and Temperature Sensor) ........23 

2.5.5. Sensor LDR (Light Dependent Resistor) ......................................23 

2.5.6. Sensor PIR (Passive Infrared Sensor) ...........................................24 

2.5.7. Sensor MQ-6 (Gas Sensor) ...........................................................26 

2.5.8. Buzzer ...........................................................................................27 

2.5.9. Servo .............................................................................................28 

2.5.10. Relay .............................................................................................28 

2.5.11. Fan 12 V ........................................................................................29 

2.5.12. Module ina219 ..............................................................................30 

2.6. Pengertian Website .......................................................................30 

2.7. HTML (HyperText Makrup Language) ........................................31 

2.8. Xampp Server ...............................................................................31 

2.9. Database MySQL ..........................................................................32 

2.10. PHP ...............................................................................................32 

2.11. CSS ...............................................................................................33 

2.12. Software Visual Studio Code ........................................................33 

2.13. Software Arduino IDE ..................................................................34 

2.14. Metode Prototype ..........................................................................35 

2.15. Metode Pengembangan Sistem Monitoring ..................................37 

2.16. Kajian Penelitian Terdahulu ..........................................................39 



xvi  

BAB III .........................................................................................................42 

METODOLOGI PENELITIAN ....................................................................42 

3.1. Rancangan Metodologi Penelitian ................................................42 

3.1.1. Studi Literatur ...............................................................................42 

3.1.2. Identifikasi Masalah ......................................................................43 

3.1.3. Pengumpulan Data (Observasi & Wawancara) .............................43 

3.1.4. Analisis Sistem .............................................................................44 

3.1.5. Implementasi .................................................................................44 

3.1.6. Kesimpulan dan Saran ..................................................................45 

3.2. Rancangan Dasar Penelitian ..........................................................46 

3.2.1. Bidang dan Jenis Penelitian ..........................................................47 

3.2.2. Lokasi Penelitian ...........................................................................48 

3.2.3. Jadwal Tahapan Penelitian ............................................................49 

3.3. Perancangan UML ........................................................................51 

3.3.1. Use Case Diagram .........................................................................51 

3.3.1.1. Use Case Diagram Monitoring Ruangan ..................................51 

3.1.1.1. Activity Diagram Memantau data dari sensor ruangan.............56 

3.1.1.2. Activity Diagram Memeriksa Kondisi Suhu dan Kelembapan .57 

3.1.1.3. Activity Diagram Mengawasi kadar atau tekanan gas ..............58 

3.1.1.4. Activity Diagram Riwayat kejadian ..........................................59 

3.2. Perancangan Struktur Database.....................................................60 



xvii  

3.2.1. Perancangan Website ....................................................................63 

3.3. Perancangan Flowchart algoritma .................................................65 

3.3.1. Perancangan Sistem Arsitektur IoT ..............................................66 

3.3.2. Perancangan Arsitektur Layer IoT ................................................73 

3.3.3. Perancangan Sketsa Prototype ......................................................75 

BAB IV .........................................................................................................78 

HASIL DAN PEMBAHASAN .....................................................................78 

4.1. Hasil Penelitian .............................................................................78 

4.1.1. Spesifikasi Software dan Hadware yang digunakan .....................78 

4.1.2. Tampilan Hasil Deploy .................................................................81 

4.1.3. Struktur Database ..........................................................................82 

4.2. Analisa Hasil .................................................................................83 

4.2.1. Percobaan Input – Output .............................................................83 

4.2.2. Analisis .........................................................................................84 

4.2.3. Tahap Mengkodekan Sistem .........................................................84 

4.2.4. Testing Hasil .................................................................................95 

4.2.5. Modifikasi Optimasi dari sistem terdahulu .................................107 

4.2.6. Proses Deploy Sistem Aplikasi ...................................................107 

4.3. Evaluasi Hasil .............................................................................111 

BAB V ........................................................................................................114 

KESIMPULAN DAN SARAN ...................................................................114 



xviii  

5.1. Kesimpulan .................................................................................114 

5.2. Saran ...........................................................................................114 

DAFTAR PUSTAKA..................................................................................115 

LAMPIRAN ................................................................................................118 

Lampiran 1. 1 Source Code .........................................................................118 

Lampiran 1.2 Surat Keterangan dan hasil Turnitin ....................................123 
 



xix 

 

DAFTAR TABEL 

 

Tabel 2. 1 Kajian Penelitian Terdahulu ..................................................................39 

Tabel 3. 1 Jadwal Tahapan Penelitian ....................................................................50 

Tabel 3. 2 Pengguna ...............................................................................................60 

Tabel 3. 3 Ruangan .................................................................................................61 

Tabel 3. 4 Alat ........................................................................................................62 

Tabel 3. 5 Konfigurasi Keseluruhan Pin .................................................................77 

Tabel 4. 1 Kebutuhan Perangkat Keras ..................................................................79 

Tabel 4. 2 Kebutuhan Perangkat Lunak .................................................................80 

Tabel 4. 3 Hasil Pengiriman Data ke Website ......................................................103 

Tabel 4. 4 Hasil Pengujian Respons Aktuator ......................................................105 

Tabel 4. 5 Hasil Pengujian Konektivitas dan Transfer data ..................................106 

Tabel 4. 6 Tabel 4. 6 Hasil Pengujian Fungsionalitas Otomatisasi .......................106 

Tabel 4. 7 Evaluasi Hasi.......................................................................................111 



xx 

 

DAFTAR GAMBAR 

 

Gambar 2. 1 ESP32 DOIT Devkit V1 ........................................................... 16 

Gambar 2. 2 Pin GPIO ESP32 ...................................................................... 17 

Gambar 2. 3 sensor DHT22 (Digital Humidity and Temperature Sensor) ... 18 

Gambar 2. 4 Sensor LDR .............................................................................. 18 

Gambar 2. 5 Sensor PIR (Passive Infrared Sensor) ...................................... 19 

Gambar 2. 6 Sensor MQ-6 ............................................................................ 20 

Gambar 2. 7 Buzzer ...................................................................................... 21 

Gambar 2. 8 Servo ........................................................................................ 23 

Gambar 2. 9 Relay ........................................................................................ 24 

Gambar 2. 10 Fan 12 V ................................................................................. 25 

Gambar 2. 11 Visual Studio Code ................................................................. 30 

Gambar 3. 1 Tahapan Rancangan Metodologi .............................................. 38 

Gambar 3. 2 Lokasi Penelitian ...................................................................... 43 

Gambar 3. 3 Use Case Monitoring Ruangan ................................................ 46 

Gambar 3. 4 Activity Diagram Memantau data dari sensor ruangan ............ 49 



xxi  

Gambar 3. 5 Activity Diagram Memeriksa Kondisi Suhu dan Kelembapan 50 

Gambar 3. 6 Activity Diagram Mengawasi kadar atau tekanan gas ............. 51 

Gambar 3. 7 Activity Diagram Riwayat kejadian ......................................... 52 

Gambar 3. 8 Perancangan Halaman Dashboard ............................................ 55 

Gambar 3. 9 Perancangan Halaman Database Logger .................................. 56 

Gambar 3. 10 Flowchart Algoritma .............................................................. 57 

Gambar 3. 11 Sistem Arsitektur Monitoring Ruangan.................................. 58 

Gambar 3. 12 Perancangan Arsitektur Layer IoT ......................................... 62 

Gambar 3. 13 Perancangan Sketsa Prototype ............................................... 64 

Gambar 4. 1 Tampilan Dashboard Monitoring Suhu .................................... 68 

Gambar 4. 2 Tampilan Halaman Database Logger ....................................... 68 

Gambar 4. 3 ERD Database .......................................................................... 69 

Gambar 4. 4 Sensor IOT ............................................................................... 70 

Gambar 4. 5 Pengkodean ESP32 dengan PirLuar dan PirDalam ................. 71 

Gambar 4. 6 Pengkodean ESP32 dengan Sensor PIR ................................... 71 

Gambar 4. 7 Pengkodean ESP32 dengan Sensor MQ-6 ............................... 72 

Gambar 4. 8 Pengkodean ESP32 dengan DHT22 ........................................ 72 



xxii  

Gambar 4. 9 Pengkodean ESP32 dengan Buzzer dan Relay ........................ 73 

Gambar 4. 10 Pengkodean ESP32 dengan module ina219 ........................... 74 

Gambar 4. 11 Pengkodean ESP32 dengan Module ina219 .......................... 78 

Gambar 4. 12 Miniatur IOT .......................................................................... 81 

Gambar 4. 13 Bahan Pengujian Sensor IoT .................................................. 82 

Gambar 4. 14 Pengujian Aktuator ................................................................. 83 

Gambar 4. 15 Pengujian Sistem .................................................................... 83 

Gambar 4. 16 Sensor MQ-6 dan Buzzer ....................................................... 84 

Gambar 4. 17 Pengujian sensor MQ-6 .......................................................... 84 

Gambar 4. 18 Pengujian Buzzer ................................................................... 85 

Gambar 4. 19 Tampilan Layanan Hosting Rumah Web ............................... 89 

Gambar 4. 20 Tab Files pada cPanel ............................................................. 89 

Gambar 4. 21 Tampilan Files Manager ......................................................... 90 

Gambar 4. 22 Tab Database pada cPanel ...................................................... 90 

Gambar 4. 23 Tampilan MySQL Database Wizard ...................................... 90 

Gambar 4. 24 Import Database di phpMyAdmin.......................................... 91 

Gambar 4. 26 Tampilan Web Hasil Deploy .................................................. 91 



xxiii 

 

DAFTAR LAMPIRAN 

 

Lampiran 1. 1 Source Code ..................................................................................118 

Lampiran 1. 2 Surat keterangan Hasil Pengecekan Turnitin................................123 

Lampiran 1. 3 Hasil Turnitin ................................................................................124 


