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ABSTRAK 

 

ITC Depok merupakan pusat perbelanjaan populer yang selalu ramai dikunjungi 

terutama pada hari libur. Namun, pengunjung merasa kesulitan mencari tempat 

parkir sehingga harus menyusuri seluruh area parkir sehingga kurang efektif dan 

efisien. Oleh sebab itu, dibutuhkan suatu sistem yang dapat memberikan informasi 

ketersediaan parkir dan memonitoring area parkir. Tujuannya untuk memudahkan 

pengunjung untuk menemukan tempat parkir dan kemudahan 

memonitor sistem parkir bagi pengelola parkir ITC Depok. Perancangan sistem 

menggunakan metode prototype. Sistem dirancang menggunakan mikrokontroler 

ESP32 sebagai pengirim data dan Arduino Uno R3 sebagai penyimpan datanya. 

Data yang diolah berupa input sensor infrared yang berfungsi untuk mendeteksi 

objek atau mobil yang menempati area parkir. Selain itu, didukung oleh kamera 

USB untuk menangkap gambar objek mobil yang masuk ke area parkir dengan 

menekan tombol push button masuk dan push button keluar ketika ingin keluar dari 

area parkir. Kemudian, pengunjung dapat mengetahui lokasi parkir yang kosong 

dari tampilan layar LCD dan web visitor melalui scan barcode, tanda parkir kosong 

dari LED hijau, dan LED merah menandakan barisan parkir penuh. Admin 

pengelola parkir pun dapat memonitor mobil yang masuk, history parkir, grafik, 

dan mengontrol mobil keluar melalui web monitoring. Dengan adanya sistem 

berbasis Internet of Things yang bersifat real time,  diharapkan akan memudahkan 

pengunjung mencari slot parkir kosong dan mengifisiensi waktu tanpa harus 

mengelilingi area parkir secara keseluruhan.  

 

Kata Kunci: ESP32, Internet of Things, Parkir, Sensor Infrared 
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ABSTRACT 

 

ITC Depok is a popular shopping center that is always crowded, especially on 

holidays. However, visitors find it difficult to find a parking space so they have to 

walk through the entire parking area, making it less effective and efficient. 

Therefore, a system is needed that can provide information on parking availability 

and monitor the parking area. The goal is to make it easier for visitors to find a 

parking space and easier to monitor the parking system for ITC Depok parking 

managers. The system design uses the prototype method. The system is designed 

using an ESP32 microcontroller as a data sender and an Arduino Uno R3 as a data 

store. The data processed is in the form of infrared sensor input which functions to 

detect objects or cars that occupy the parking area. In addition, it is supported by a 

USB camera to capture images of car objects that enter the parking area by pressing 

the entry push button and exit push button when you want to leave the parking area. 

Then, visitors can find out the empty parking location from the LCD screen display 

and web visitor through barcode scanning, empty parking signs from green LEDs, 

and red LEDs signaling full parking rows. The parking management admin can also 

monitor incoming cars, parking history, charts, and control outgoing cars through 

web monitoring. With an Internet of Things-based system that is real time, it is 

hoped that it will make it easier for visitors to find empty parking slots and save 

time without having to surround the entire parking area. 

 

Keywords: ESP32, Internet of Things, Parkir, Sensor Infrared 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xiii 
 

 

 

 

 

 

DAFTAR ISI 

 

Halaman 

LEMBAR BIMBINGAN ...................................................................................... ii 

LEMBAR PERBAIKAN ..................................................................................... iv 

LEMBAR PERNYATAAN .................................................................................. v 

LEMBAR PENGUJI SKRIPSI .......................................................................... vi 

LEMBAR KETERANGAN DARI TEMPAT PENELITIAN ........................ vii 

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

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

ABSTRAK ............................................................................................................ xi 

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

DAFTAR TABEL .............................................................................................. xvi 

DAFTAR GAMBAR ......................................................................................... xvii 

DAFTAR LAMPIRAN ...................................................................................... xix 

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 ....................................................................................................... 4 

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

1.7 Metodologi Penelitian .............................................................................. 5 

1.7.1 Metode Pengumpulan Data ............................................................... 5 

1.7.2 Metodologi Perancangan Sistem ....................................................... 5 

1.8 Sistematika Penulisan ............................................................................... 7 

BAB II LANDASAN TEORI ............................................................................... 9 

2.1 Tinjauan Pustaka ...................................................................................... 9 

2.1.1 Internet of Things (IoT) .................................................................. 10 



xiv 
 

2.1.2 Arduino Uno R3 .............................................................................. 11 

2.1.3 Sensor Infrared FC-51 ..................................................................... 11 

2.1.4 ESP32 .............................................................................................. 12 

2.1.5 Kamera ............................................................................................ 12 

2.1.6 Push Button ..................................................................................... 12 

2.1.7 LED ................................................................................................. 13 

2.1.8 LCD ................................................................................................. 13 

2.1.9 Komponen Website ......................................................................... 14 

2.1.10.1 HTML ...................................................................................... 14 

2.1.10.2 CSS .......................................................................................... 14 

2.1.10.3 PHP .......................................................................................... 15 

2.1.10.4 Javascript ................................................................................. 15 

2.1.10.5 MySQL .................................................................................... 15 

2.1.10.6 Firebase .................................................................................... 15 

2.1.10 Unified Modeling Language (UML) ............................................... 16 

2.1.11.1 Use Case Diagram ................................................................... 16 

2.1.11.2 Activity Diagram ..................................................................... 17 

2.1.11.3 Sequence Diagram ................................................................... 18 

BAB III METODOLOGI ................................................................................... 23 

3.1 Lokasi, Penjadwalan, dan Bidang Penelitian ......................................... 23 

3.1.1 Lokasi Penelitian ............................................................................. 23 

3.1.3 Bidang Penelitian ............................................................................ 25 

3.2 Rancangan Metodologi Penelitian ......................................................... 25 

3.2.1 Perancangan UML .......................................................................... 25 

3.2.1.1 Use Case Diagram ....................................................................... 26 

3.2.1.2 Activity Diagram ......................................................................... 27 

3.2.1.3 Sequence Diagram ....................................................................... 31 

3.2.2 Perancangan Struktur Database ...................................................... 35 

3.2.3 Perancangan Interface Aplikasi ...................................................... 38 

3.2.4 Perancangan Flowchart Alur Kerja Sensor ..................................... 42 

3.2.5 Perancangan Arsitektur IoT ............................................................ 43 

3.2.6 Perancangan Sketsa Prototype ........................................................ 45 

BAB IV HASIL DAN PEMBAHASAN ............................................................ 47 

4.1 Hasil Penelitian ...................................................................................... 47 



xv 
 

4.1.1 Spesifikasi Hardware dan Software yang Digunakan ..................... 47 

4.1.1.1 Hardware ..................................................................................... 47 

4.1.1.2 Software ...................................................................................... 47 

4.1.2 Tampilan Interface Hasil Deploy .................................................... 48 

4.1.3 Struktur Database ............................................................................ 53 

4.2 Analisa Hasil .......................................................................................... 55 

4.2.1 Percobaan Input-Output .................................................................. 55 

4.2.2 Perancangan Keseluruhan ............................................................... 55 

4.2.3 Testing Hasil ................................................................................... 61 

4.2.4 Modifikasi atau Optimalisasi dari Sistem Terdahulu ...................... 68 

4.2.5 Proses Deploy Sistem Aplikasi ....................................................... 68 

4.3 Evaluasi Hasil ......................................................................................... 70 

BAB V KESIMPULAN DAN SARAN .............................................................. 75 

5.1 Kesimpulan ............................................................................................. 75 

5.2 Saran ....................................................................................................... 75 

DAFTAR PUSTAKA .......................................................................................... 77 

LAMPIRAN ......................................................................................................... 79 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xvi 
 

 

DAFTAR TABEL 

Tabel 2. 1 Resume Penelitian 1 ............................................................................. 18 

Tabel 2. 2  Resume Penelitian 2 ............................................................................ 20 

Tabel 2. 3 Resume Penelitian 3 ............................................................................. 21 

Tabel 3. 1 Jadwal Tahapan Penelitian ................................................................... 24 

Tabel 3. 2 Tabel Users .......................................................................................... 35 

Tabel 3. 3 Tabel Login .......................................................................................... 36 

Tabel 3. 4 Tabel History ....................................................................................... 37 

Tabel 4. 1 Konfigurasi Pin LCD dengan Arduino ................................................ 57 

Tabel 4. 2 Konfigurasi Pin ESP32 dengan Arduino ............................................. 57 

Tabel 4. 3 Konfigurasi DB Connector 25 Pin Male dengan Arduino ................... 58 

Tabel 4. 4 Konfigurasi DB Connector 25 Pin Female dengan LED Merah dan Hijau

 ............................................................................................................................... 60 

Tabel 4. 5 Konfigurasi DB Connector 25 Pin Female dengan Sensor Infrared .... 61 

Tabel 4. 6 Hasil Pengujian .................................................................................... 64 

Tabel 4. 7 Kuesioner Pengelola Parkir ITC Depok .............................................. 71 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xvii 
 

DAFTAR GAMBAR 

Gambar 1. 1 Prototype ............................................................................................ 7 

Gambar 2. 1 Arduino Uno .................................................................................... 11 

Gambar 2. 2 Sensor Infrared FC-51 ...................................................................... 11 

Gambar 2. 3 ESP32 ............................................................................................... 12 

Gambar 2. 4 Kamera USB .................................................................................... 12 

Gambar 2. 5 Push Button ...................................................................................... 13 

Gambar 2. 6 LED Merah dan Hijau ...................................................................... 13 

Gambar 2. 7 LCD .................................................................................................. 14 

Gambar 2. 8 Use Case Diagram ............................................................................ 17 

Gambar 2. 9 Activity Diagram .............................................................................. 17 

Gambar 2. 10 Sequence Diagram ......................................................................... 18 

Gambar 3. 1 Use Case Diagram Sistem Monitoring Parkir .................................. 26 

Gambar 3. 2 Activity Diagram Dashboard Admin ............................................... 28 

Gambar 3. 3  Activity Diagram Parking Data ....................................................... 29 

Gambar 3. 4 Activity Diagram Profil Admin ....................................................... 30 

Gambar 3. 5 Activity Diagram Visitor.................................................................. 31 

Gambar 3. 6 Sequence Diagram Login ................................................................. 32 

Gambar 3. 7 Sequence Diagram Cari Data Parkir ................................................ 33 

Gambar 3. 8 Sequence Diagram Unduh Data Parkir ............................................ 33 

Gambar 3. 9 Sequence Diagram Unduh Data Admin ........................................... 34 

Gambar 3. 10 Sequence Diagram Hapus Data Pengguna ..................................... 34 

Gambar 3. 11 Sequence Diagram Scan Barcode .................................................. 35 

Gambar 3. 12 Tabel Relasi .................................................................................... 37 

Gambar 3. 13 Rancangan Tampilan Website Login ............................................. 38 

Gambar 3. 14 Rancangan Tampilan Website Halaman Dashboard ...................... 39 

Gambar 3. 15 Rancangan Tampilan Website Halaman Parking Data .................. 39 

Gambar 3. 16 Rancangan Tampilan Website Halaman Profil .............................. 40 

Gambar 3. 17 Rancangan Tampilan Website Halaman Detail Profil ................... 40 

Gambar 3. 18 Rancangan Tampilan Notifikasi Mobil Keluar .............................. 41 

Gambar 3. 19 Rancangan Tampilan Web Visitor ................................................. 42 

Gambar 3. 20 Flowchart Alur Kerja Sensor ......................................................... 43 

Gambar 3. 21 Arsitektur Sistem ............................................................................ 45 

Gambar 3. 22 Flowchart Perencanaan Sistem ...................................................... 46 

Gambar 4. 1 Tampilan Login ................................................................................ 48 

Gambar 4. 2 Tampilan Dashboard ........................................................................ 49 

Gambar 4. 3 Tampilan Grafik ............................................................................... 49 

Gambar 4. 4 Tampilan History Data Parkir .......................................................... 50 

Gambar 4. 5 Tampilan Profil Admin .................................................................... 51 

Gambar 4. 6 Tampilan Detail Profil Admin ......................................................... 51 

Gambar 4. 7 Tampilan Fitur Detail Profil Admin ................................................. 52 

Gambar 4. 8 Tampilan Notifikasi ......................................................................... 52 

Gambar 4. 9 Tampilan Halaman Web Visitor ...................................................... 53 

Gambar 4. 10 Struktur Database Firebase ............................................................ 54 



xviii 
 

Gambar 4. 11 Rangkaian Arduino Uno, ESP32, LCD, dan Push Button ............. 56 

Gambar 4. 12  Rangkaian sensor IR, LED, dan kamera ....................................... 59 

Gambar 4. 13 Prototype Ketersediaan Parkir........................................................ 62 

Gambar 4. 14 Pengujian Kamera USB ................................................................. 63 

Gambar 4. 15 Pengujian Sensor dengan Jarak 2 cm ............................................. 63 

Gambar 4. 16 Output LED Merah ........................................................................ 66 

Gambar 4. 17 Output LED Hijau .......................................................................... 67 

Gambar 4. 18 Output LCD .................................................................................... 67 

Gambar 4. 19 Barcode Visitor .............................................................................. 68 

Gambar 4. 20 Login Rumahweb ........................................................................... 69 

Gambar 4. 21 Tampilan Menu Unggah File Cpanel ............................................. 70 

Gambar 4. 22 Tampilan Hosting Berhasil ............................................................ 70 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xix 
 

DAFTAR LAMPIRAN 

 

Lampiran 1. Surat Keterangan Bebas Plagiat ....................................................... 79 

Lampiran 2. Hasil Turnitin ................................................................................... 80 

Lampiran 3. Kode Program ESP32 untuk Koneksi ke Firebase ........................... 89 

Lampiran 4. Kode Program Mengambil Data dari Firebase ke PHP .................... 94 

Lampiran 5. Kuesioner Google Form ................................................................... 95 

Lampiran 6. Hasil Data Kuesioner ........................................................................ 98 

Lampiran 7. Hasil Data Kuesioner ........................................................................ 98 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


